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Criterion 3 

3.3.1. Number of research papers per teachers in the Journals notified on UGC website 
during the last five years  

S
N. 

Title of Research Article Author(s) Journal Department UGC 
Care 

Listed 

Page 
No. 

1 Machine Translation in Natural 
Language Processing 

Dr Prashant Yende Multi-Disciplinary  BCA No 1-5 

2 Detection of 3243 A/G and 3316 
G/A mitochondrial DNA mutations 
in Nagpur population 

Utpal Jagdish 
Dongre, Virendra 
Govindrao Meshram 

Journal of Applied 
Biology & 
Biotechnology 

Biochemistry 
and 
Biotechnology 

Yes 6-10 

3 Screening of Selected Ethno-
Medicinal Plants for Anti-Cancer 
Activity  

Utpal Dongre , 
Bhuvaneshwari 
Mehere, Subhash R. 
Somkuwar 

Advances in 
Zoology and 
Botany 

Biochemistry 
and 
Biotechnology 

Yes 11-
16 

4 Obesity, Cardiovascular Diseases 
and COVID-19 

Dr Utpal Dongre Journal of Clinical 
and Diagnostic 
Research.  

Biochemistry 
and 
Biotechnology 

Yes 17-
20 

5 Obesity adipose tissue dysfunction 
and atherosclerosis 

Dr Utpal Dongre Journal of 
advanced scientific 
research 

Biochemistry 
and 
Biotechnology 

Yes 21-
28 

6 Study the prevalence of hepatitis b 
surface antigen and its associated 
factors in the population of 
Kachipura (India) 

Tina Wadekar , 
Pradip Hirapure , 
Shweta Paranjape 
And Vijay Upadhye 

Uttar Pradesh 
Journal of Zoology 

Biochemistry 
& 
Biotechnology 

Yes 29-
38 

7 Repositioning of NSAIDS for lung 
cancer treatment and augmentation 
by quercetin 

Rita Lakkakul World Journal of 
Pharmaceutical 
Research 

Biochemistry 
& 
Biotechnology 

No 39-
50 

8 Crispr/cas9 technology for crop 
improvement: a new weapon for 
Indian agricultural threats 

Pradip Hirapure , 
Shweta Paranjape  
And Vijay Upadhye 

Plant Cell 
Biotechnology and 
Molecular Biology 

Biochemistry 
& 
Biotechnology 

Yes 51-
60 

9 Digital agriculture: contemporary 
ways for precision farming 
practices in India 

Pradip Hirapure, 
Shweta Paranjape 
And Vijay J. Upadhye 

Plant Cell 
Biotechnology and 
Molecular Biology 

Biochemistry 
& 
Biotechnology 

Yes 61-
70 

10 Evaluation of Cytotoxicity and 
Genotoxicity of Water from Nag 
River, Nagpur, India 

P. V. Hirapure, S. A. 
Paranjape, V. S. 
Sarodaya, B. A. 
Mehere  

Nature 
Environment and 
Pollution 
Technology an 
International 
Quarterly Scientific 
Journal 

Biochemistry 
& 
Biotechnology 

Yes 71-
77 

11 Screening of Selected Ethno-
Medicinal Plants for Anti-Cancer 
Activity 

Dr. Subhash R. 
Somkuwar 

Advances in 
Zoology and 
Botany  

Botany Yes 78-
83 

12 A note on the genus 
Amorphophallus from Maharashtra.  

Dr. Subhash R. 
Somkuwar 

BIOINFOLET- A 
Quarterly Journal 
of Life Sciences 

Botany Yes 84-
86 

13 Dienia ophrydis (J. Konig) Seidenf. 
(Orchidaceae) New Generic Record 
to the Flora of Maharashtra State, 
India 

Dr. Subhash R. 
Somkuwar 

BIOINFOLET-A 
Quarterly Journal 
of Life Sciences, 18 
(1a) 

Botany Yes 87-
88 



14 Nanopolymer: Overview, 
Innovation and Applications 

Dr. Subhash R. 
Somkuwar 

Polymer Sci peer 
Rev J. 3(3). PSPRJ. 
000562. 2022.  

Botany Yes 89-
93 

15 Diversity and Distribution of Order 
Fabales in Nagpur City, 
Maharashtra 

Dr. Rahul B. Kamble Advances in 
Zoology and 
Botany  

Botany Yes 94-
101 

16 Wetland Flora of Gorewada 
International Biopark, Nagpur, 
India 

Dr. Rahul B. Kamble Advances in 
Zoology and 
Botany 

Botany Yes 102-
110 

17 Adsorption isotherm mechanism 
for removal of fluoride by using 
microwave assisted and acid-base 
impregnated biomaterial from 
Tamrindus indica seed, Bulletin of 
Environment, Pharmacology and 
Life Sciences, 2021, 10(4), 209-217 

Dr. N. G. 
Telkapalliwar 

Bulletin of 
Environment, 
Pharmacology and 
Life Sciences 

Chemistry Yes 111-
119 

18 Adsorption study of methyl red dye 
on activated ficus benghalensis bio-
adsorbent by spectrophotometric 
method 

Vidyadhar M. 
Shivankar 

Mukt Shabd 
Journal 

Chemistry Yes 120-
125 

19 Characterization of nanostructured 
spinel NiCrXFe2-XO4 obtained by 
sol gel auto combustion method 

M A Borikar , D M 
Borikar , N S 
Meshram  and K G 
Rewatkar 

Journal of Physics: 
Conference Series 

Chemistry Yes 126-
133 

20 Investigation of structural and 
dielectric properties of Co-Zr 
doped Barium M-type Hexaferrites 

Y D Choudhari, K G 
Rewatkar , N S 
Kokode , D M 
Borikar 

Journal of Physics: 
Conference Series 

Chemistry Yes 134-
139 

21 Effect of causticizing temperature 
and retention time on desilication 
of green liquor 

C. S. Kashikar, D. M. 
Borikar, M. A. 
Borikar 

Journal of Critical 
Reviews   

Chemistry Yes 140-
146 

22 Study of Economic Implications of 
Reverse Migration on Small Scale 
Industries 

Dr. D. H. Puttewar International 
Journal of research 
in Finance and 
Marketing (IJRFM) 
InVol 11 

Commerce & 
Management 

No 147-
155 

23 Caste System in India and its 
impact on Socio Economic 
Condition  

Dr. D. H. Puttewar B.Aadhar’ 
International Peer-
Reviewed Indexed 
Research Journal I, 

Commerce & 
Management 

No 156-
164 

24 Resolution in Ambiguity in 
Machine Translation using NLP  

Dr. P. V. Nimbalkar IJSRED Computer 
Science 

No 165 

25 आÂमिनभªर भारत  अिभयान और उनके फायद े  Dr. Harish M. 
Bawangade 

Scholarly Research 
journal for 
interdisciplinary 
Studies 

Economics Yes 166 

26 Design and development of an 
automatic smoke suction unit for 
diathermy machines 

S.S.Shende, 
M.J.Hedau, 
K.Y.Rokde 

International 
research journal of 
Science and 
Engineering 
[IRJSE] 

Electronics Yes 167-
173 

27 Shashi Tharoor’s The Great Indian 
Novel: A Critic of Modern Century 

Shailesh Bahadure LangLit: An 
International Peer-

English No 174-
179 



Reviewed Open 
Access Journal 

28 Beginning with the Benchmarking 
Process: Inner Processing for HEIs 

Shailesh Bahadure The Research 
Journal (Trj): A 
Unit of I2or 

English No 180-
182 

29 Multilingualism and Translation in 
Amitav Ghosh ‘s Ibis Trilogy 

Dr. Anita Tirpude Melting Boundaries 
Meeting Cultures 

English No 183-
191 

30 Virtual Learning Environment in 
Higher Education. 2.  Human 
Values Education: Need of the 
Hour.  

Mrs. Priti Singh 1. Our Heritage. 2. 
Studies in Indian 
Place Names Vol 
40, Issue 7. 

English Yes 192-
197 

31 Theme of Protest in Toni 
Morrison’s The Bluest Eye.  (2) 
The Politics and Pain of Partition.   

Dr. Priti Singh 1) Cenacle Vol I 
No.10 (2) Lang Lit 
Page Nos. An 
International Peer 
Reviewed Open 
Access Journal  

English No 198-
210 

32 Dark Romanticism - A Shadowy 
Approach to The Fantastical  

Mr Manoj 
Andraskar  

Langlit -An 
International Peer 
Reviewed Open 
Access Journal  

English  No 211-
216 

33 Conflicts In Translating The Gothic 
- Revisiting Edgar Allan Poe 
(March 2020) 

Mr. Manoj 
Andraskar  

Melting 
Boundaries, 
Meeting Cultures 

English  No 217-
226 

34 Dark Romanticism- The Wisdom 
of Pessimism   

Mr Manoj 
Andraskar  

LangLit-   An 
International Peer-
Reviewed Open 
Access Journal 

English  No 227-
231 

35 Ways of Economic Upliftment of 
Dalits: The Perspective of Dr. B. R. 
Ambedkar 

Avinash Fulzele VIDYABHARATI 
International 
Interdisciplinary 
Research Journal  

History Yes 232-
237 

36 Marathi Stri Gitome Prakat Hoti 
Samajik Sadabhavana 

S Y Mesharam, A D 
Fulzele, R H Meshram 

VIDYABHARATI 
International 
Interdisciplinary 
Research Journal 

History Yes 238-
243 

37 Mahatma Gandhi & Abolition of 
Untouchability 

Avinash Fulzele THIRD CONCEPT 
an International 
Journal of Ideas  

History Yes 244-
251 

38 Chhatrapati Shahu Maharaj: 
Review of The Works of 
Educational, Social, And 
Intellectual Awareness of 
Untouchables 

Avinash Fulzele VIDYABHARATI 
International 
Interdisciplinary 
Research Journal 

History Yes 252-
256 

39 V. R. Shinde: Analysis of Social 
and Political Alterations Among 
Untouchables 

A D Fulzele S Y 
Meshram 

VIDYABHARATI 
International 
Interdisciplinary 
Research Journal 

History Yes 257-
267 

40 Dalit Movement in Vidarbha 
Before Dr. Babasaheb Ambedkar  

Avinash Fulzele Third Concept an 
International 
Journal of Ideas  

History Yes 268-
273 

41 Cotton Cultivation and Trade in 
Vidarbha Up To 1947  

S Y Meshram, A D 
Fulzele 

VIDYABHARATI 
International 

History Yes 274-
279 



Interdisciplinary 
Research Journal 

42 Raybhan Jadhao: A Dynamic 
Activist in Ambedkarite Movement 

S Y Meshram A D 
Fulzele 

VIDYABHARATI 
International 
Interdisciplinary 
Research Journal 

History Yes 280-
285 

43 Dynamics and Dialectics of the 
Legal Regulation of Violence 
Against Women in India 

Dr Varsha 
Deshpande 

International 
Journal of Law, 
Education, Social 
and Sports Studies 

Law No 286-
294 

44 “From E-governance to Good 
governance via Right to 
information”  

Mrs. Vaishali A. 
Sukhdeve 

“Our Heritage 
Journal” 
International 
Conference on E-
Business, E-
Management, E-
Education and E-
Governance ICE4-
2020 

Law Yes 295-
297 

45 “The DNA Technology (Use & 
Application) Regulation Bill, 2019: 
A Critical Appraisal” 

Dr. Sandhya 
Kalamdhad 

International 
Journal of Law, 
Policy & Social 
Review 

Law No 298-
301 

46 Threats Posing to Biodiversity and 
Traditional Knowledge: in the 
current intellectual property law 
regime in India  

Shilpa Rathod International 
Conference 
Proceeding 

Law No 302-
310 

47 Judicial Response to Marital Rape 
in India 

Dr. Hema Menon IJCRT- 
International 
Journal of Creative 
Research Thoughts 

Law Yes 311-
316 

48 ‘Pali Sahityamadhye 
Dukkhamuktichi Sankalpana’ 

Dr. Mohan D. 
Wankhade 

VIDYAWARTA 
Interdisciplinary 
Multilingual 
Refereed Journal 
Vol. X. Issue-33 

Pali-Prakrit Yes 317-
323 

49 Thor Samaj Sudharak   Tathagat 
Buddha Yanchya Vicharanchi   Aaj  
Prasangikata 

Dr. Mohan D. 
Wankhade 

AJANTA An 
International 
Multidisciplinary 
Research 
Journal,Vol. IX 
ISSUE- I 

Pali-Prakrit Yes 324-
331 

50 Bhartiy Aarthavyavasthechya 
Sudrudhatesathi Buddhachya 
Aarthik Vicharanchi Aavashyakta 

Dr. Mohan D. 
Wankhade 

B.Aadhar’ 
International 
Multidisciplinary 
Research Journal 

Pali-Prakrit Yes 332-
337 

51 ‘Ambedkari Chalvalit Dadasaheb 
Gawai Yanche Yogdan’ 

Dr. Mohan D. 
Wankhade 

PERSPECTIVES A 
National 
Interdisciplinary 
Annual Research 
Journal Vol. I 
Issue-VIII 

Pali-Prakrit No 338-
343 

52 ‘Pali Sahitya Me Saranattayang Ka 
Mahatva’ 

Dr. Mohan D. 
Wankhade 

PRINTING AREA 
Interdisciplinary 

Pali-Prakrit Yes 344-
350 



Multilingual 
Refereed Journal 
Vol-II, Issue-64 

53 ‘Tathagatassa Dhammo-Jatabbo, 
Ugganhitabbo’ 

Dr. Mohan D. 
Wankhade 

PRINTING AREA 
Interdisciplinary 
Multilingual 
Refereed Journal 
Vol.- I, Issue- 68 

Pali-Prakrit Yes 351-
355 

54 Environmental Pollution and 
Diseases: Issues, Challenges and 
Remedies 

Dr Aarti N. 
Wazalwar 

B.Aadhar Physics No 356-
364 

55 Review of Applications of 
Ferroelectric Nanoparticles in 
Materials Technology 

Dr Aarti N. 
Wazalwar 

Journal of 
Advanced 
Scientific Research 

Physics Yes 365-
370 

56 Growth Techniques of Ferroelectric 
Single Crystals 

Dr Aarti Wazalwar International 
Journal of 
Chemistry, 
Mathematics and 
Physics (IJCMP) 

Physics Yes 371-
373 

57 Thermoluminescence in Pure and 
Nd+3 + K+ Doped Lead 
Germanate Single Crystals 

Dr Aarti Wazalwar International 
Journal of 
Chemistry, 
Mathematics and 
Physics (IJCMP) 

Physics Yes 374-
378 

58 Quality Mandates in Higher 
Education and Studying Covid 
Impact on Higher Education in 
India* 

Dr Aarti Wazalwar THE JOURNAL 
OF ORIENTAL 
RESEARCH 
MADRAS 

Physics Yes 379-
386 

59 Structural and photoluminescence 
study of SrAl2O4: Eu3+ phosphors 
synthesized by combustion method 

PJ Chaware, KG 
Rewatkar 

International 
Journal of 
Chemistry, 
Mathematics and 
Physics (IJCMP) 

Physics No 387-
392 

60 Investigation of structural and 
dielectric properties of Co-Zr 
doped Barium M-type Hexaferrites 

Y D Choudhari, K G 
Rewatkar, N S 
Kokode, D M Borikar 

Journal of Physics: 
Conference Series 

Physics Yes 393-
398 

61 Study of structural and magnetic 
properties of aluminium-substituted 
nanosized barium hexaferrite 
prepared by sol–gel auto-
combustion technique 

Saumya Giri, 
Devendra K Sahu, NN 
Sarkar, KG Rewatkar 

Bulletin of 
Materials Science 

Physics Yes 399-
406 

62 Evidence of magnetic dilution due 
to unusual occupancy of zinc on B-
site in NiFe2O4 spinel nano-ferrite 

R.M. Belekar, G.C. 
Wakde, M.A. Borikar, 
K.G. Rewatkar  

Journal of Solid-
State Chemistry 

Physics Yes 407-
417 

63 Synthesis and Characterization of 
Nanocrystalline Ca2Cu2Fe(12-x) 
AlxO22 Y-Type Hexaferrites by the 
Sol–Gel Combustion Method 

NS Meshram, AK 
Nandanwar, HS 
Ahamad, SJ Dhoble, 
KG Rewatkar 

Integrated 
Ferroelectrics 

Physics Yes 418-
424 

64 Streeyanchi Rajkiy Sattahinta  Vidhya Chourpagar 
and D. Vikas 
Jambhulkar 

Parivartnacha 
Watsru 

Political 
Science 

Yes 425-
459 

65 Role of the police department 
(bharosa cell) in the prevention of 
domestic violence 

Milindkumar 
Khelkar 

Review of 
Research 

Sociology Yes 460-
464 



66 Seasonal Changes of Total Protein 
Content among Olfactory Organ, 
Forebrain, Pituitory gland and 
Ovary in Garra mullya (Sykes) 

R S Bagade New International 
Reliable Research 
Journal 12 
December 2020 

Zoology No 465-
482 

67 Taxonomic Update and Habitat 
Status to Byttneria herbacea from 
Peninsular India.  

Dr. Subhash R. 
Somkuwar  

Advances in 
Zoology and 
Botany  

Botany Yes 483-
490 

68 Design, synthesis and evaluation of 
4H-Chromene-4-one analogues as 
potential Anti-bacterial and Anti-
fungal agents 

Dr. D. Y. Panhekar Chemical Biology 
Letters 

Chemistry Yes 491-
504 
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Machine Translation in Natural Language Processing 

 

Dr. P. V. Nimbalkar1 

Dr. P.P. Yende2 

Dr. Ambedkar College, 

 Deekshabhoomi Nagpur 

 

The principal aim of the Natural Language Processing is to build a 

machine translation system that automatically learns translation mappings 

from bilingual lexemes. The Machine Translation (MT) focused on creating MT 

systems and technologies that cater to the multitude of translation. Data 

driven systems, with a statistical core engine, have proven to be the most 

efficient, due to the ability to adapt to broad domain coverage and being trained 

in new language pairs. This team works closely with research and development 

partners worldwide, making the system accessible to a variety of products and 

services.  

Machine Translation has been a major focus of the NATURAL 

LANGUAGE PROCESSING group since 1999. This approach to Machine 

Translation has  been ―data-driven‖. Rather than writing unambiguous rules to 

translate natural language, these algorithms on human-translated parallel 

texts, allows automatically learn for translation. First generation Logical Form 

based system learned translation patterns at the level of abstract parsed tree 

structures, and used to translate the entire Microsoft support knowledge base 

system into several languages. These recent research has focused on Statistical 

Machine Translation (SMT). 

Syntax-Based SMT. Translating content from English language into as 

many foreign languages as possible is a big challenge for Multinational 

company‘s not to mention the billions of people around the world who do not 

aware about English Language. The Treelet Translation System leverages an 

English natural language parser to help forguiding this process. This new 

technology is currently used in several location across Multinational 

company‘s, including the Live translation system for computer-related texts 

and the Microsoft Support  sytem site. Ongoing research has produced major 

improvements in the choice of wordinflections and word ordering in this 

system. 

 

Phrase-Based SMT:-Many leading STATISTICAL MACHINE 

TRANSLATION systems do not use any linguistic resources, such as 

1
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dictionaries, grammars, or parsers. These so called ―phrase-based‖ systems on 

the way to learn translations of arbitrary word sequences of words directly from 

parallel texts. By improving the methods used to reduce the search for the best 

translation in this type of system, we try to find better translations in less time 

than previous systems.   

 

Word Alignment:- SMT systems find out translations from existing bodies 

of translated data. For most modern systems, identifying the word 

correspondences or word alignments in this translated data is a decisive step 

in training systems.We produced revolutionary work in 

both discriminative and generative approaches to word alignment, resulting in 

faster alignment algorithms with state-of-the-art quality. 

Language Modeling:- 

 

Large n-gram language models are a crucial component in high-quality 

SMT systems. Trained on only target language data, they help translation 

systems select fluent and readable output. MSRLM is a publicly-available 

language modeling toolkit developed at MSR. The toolkit is both fast and 

scalable, training a 5-gram model from more than one billion pre-tokenized 

words in about 3 hours on a single machine. 

MSR MT System 

 

2
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Other research areas: 

 

Some languages have their own special challenges; for instance, word 

boundaries are not indicated in normal Chinese texts. MSRSeg can both 

segment Chinese words and identify names of entities such as people and 

organizations, capabilities that are very useful in machine translation. More 

detail on our Japanese MT work can be found here. 

Currently our systems are trained on parallel texts that supply sentence-for-

sentence translations of the original information. We have developed accurate 

methods of finding parallel sentences among mostly parallel documents. We 

have also begun research in extracting parallel data from pairs of ―comparable‖ 

documents, which contain some information in common, but are not direct 

translations of each other. 

 

Products and Integration Scenarios: 

 

Microsoft Translator, a free translation portal, and a web service that 

powers many other translation scenarios, is the latest result of the work done 

by our research and product teams. The goal is to create the simplest, most 

intuitively integrated and useful translation services available to end users—

while making ongoing improvements to translation quality. This service allows 

Live Search users to translate foreign language search results by clicking 

3
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on ―Translate this Page‖. Users can also translate words, search queries, 

paragraphs or entire web pages through the Microsoft Translator portal. The 

Bilingual Viewer interface features a unique, side-by-side web page viewer that 

translates entire Web pages with blinding speed between 25 sets of language 

pairs. In addition, there is a Windows Live Toolbar Button , an add-in that puts 

a button on users‘ websites, allowing their visitors to translate their web page 

using our service, and a Windows Live Messenger Translator Bot prototype that 

lets users translate IM conversations in a number of popular languages. 

Portions of the technology behind MSR-MT, including parsing, LFs, MindNet, 

have been used in the grammar checkers in Word, in the natural language 

query function of Encarta, and in other MS products. 

The system already has proven its value within Microsoft, having been 

used in 2003 to translate nearly 140,000 customer- support Knowledge 

Base articles into Spanish (If you go to the web site, click on International 

Support and choose Spain as your country. You can then enter Spanish 

queries for the KB and receive back machine-translated hits.) The effort was 

extended to Japanese the next year and to French and German in 2005. Now, 

Microsoft‘s Knowledge Base materials have been translated into nine languages 

by MSR-MT. This approach lowered the cost barrier to obtaining customized, 

higher-quality MT and Microsoft's support group is now able to provide usable 

translations for its entire online KB. It can also keep current with updates and 

additions on a weekly basis - something that was previously unthinkable both 

in terms of time and expense. 

You can also visit the MSR Machine Translation blog to keep track of our 

ongoing product and scenario related work. This Research work is mostly used 

in comparative study of different Statistical techniques used in Machine 

Translation. 
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ABSTRACT 

The present study aims to detect 3243 A/G and 3316 G/A mitochondrial DNA (mtDNA) mutations in Nagpur 
population. Total of 142 patients of type 2 diabetes mellitus and 142 healthy control individuals were selected for 
the study from Nagpur city. Selected mutations studied using restriction fragment length polymorphism method 
and confirmed by DNA sequencing. Results showed that 3316 G/A mt DNA mutation found in seven patients 
of type 2 diabetes mellitus with a 4.92% prevalence, however, found absent in healthy control individuals. Chi-
Square and Fisher's exact test showed a significant association between healthy control individuals and type 2 
diabetes mellitus patients detected with 3316 G/A mutation (p ≤ 0.01). ODDS ratio found significant (for 95% 
CI; p = 0.05) for 3316 G/A mutation. Furthermore, we did not find 3243 A/G mtDNA mutation in the studied 
population. Among studied mutations, 3316 G/A mutation in the ND1 gene is a pathogenic mutation that may 
responsible for type 2 diabetes mellitus in the Nagpur population.

1. INTRODUCTION
Worldwide, diabetes mellitus is a major health problem, often 
accompanied by polyuria, polydipsia, and glycosuria [1]. In the 
year 2000, the prevalence of diabetes mellitus was 171 million, 
which may increase to 366 million by the year 2030 [2] and about 
70% of this burden will be shared by the developing countries. 
In India, epidemiological studies revealed a 1-4% prevalence 
of diabetes mellitus in the urban population, while 1%–2% 
prevalence in the rural population. This critical situation may be 
due to the change in life style, consumption of non-traditional 
food, and a genetic predisposition to various diseases [3,4].

Mitochondria are the main sites for respiration and inherit maternally 
[5,6]. Hitherto, prodigious work on mitochondria revealed that 
mtDNA mutations may cause type 2 diabetes mellitus. mtDNA is 
double stranded, measuring 16,569 bps in length, code 22 genes for 
transfer RNA (tRNA), 2 genes for ribosomal RNA (rRNA), and 13 
polypeptides of the electron transport chain (ETC). Furthermore, 
the paucity of histone proteins and DNA repair enzymes make 

mtDNA more susceptible to oxidative damages, which may 
result in homoplasmic (either mutated DNA or wild DNA) or 
heteroplasmic (both mutant and wild DNA) type of mutations 
[7]. However, maternal inheritance [8] and lack of recombination 
are considered the unique properties of mitochondria often use to 
identify maternal ancestors in a population [9].

For the present study, Authors selected 3243 A/G and 3316 G/A 
mtDNA mutations, the reason being their high prevalence rate 
worldwide. The 3316 G/A mtDNA mutation is responsible for the 
replacement of tyrosine by histidine in ND 1 gene [codes complex 1  
(Nicotinamide adenine dinucleotide Dehydrogenase) of ETC] 
of the mitochondrial genome [10,11]. Also, 3243 A/G mutation 
results in an abnormal tRNA, which incorporates leucine amino 
acid in the growing polypeptide chain of the ETC [8].

Nagpur is a big city of central India and the vice-capital of Maharashtra 
state. This city is located near the boundaries of three states namely 
Madhya Pradesh, Chhattisgarh, and Andhra Pradesh and provides 
a varied range of populations with different dietary habits and 
living standards. These features make the Nagpur population a 
better model to study mtDNA polymorphism. Therefore, we have 
undertaken this study to know the status of mtDNA mutations and 
type 2 diabetes mellitus in the Nagpur population.
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2. MATERIALS AND METHODS

2.1. Family History and Sample Collection
For the present study, a total of 142 patients of type 2 diabetes 
mellitus was selected, who had a history of maternal inheritance 
in their family. To compare, 142 healthy control individuals were 
also selected (ages ranged from 18 to 75 years). All of them 
were selected from the Nagpur population. Blood samples were 
collected after taking signed consent. Family history was recorded 
meticulously.

2.2. Inclusion Criteria
Patients having a history of maternally inherited type 2 diabetes 
mellitus.

2.3. Exclusion Criteria
Any kind of history of paternal inheritance of type 2 diabetes 
mellitus, type 1 diabetes mellitus, juvenile diabetes mellitus, 
alcoholic individuals, smokers and surgery.

2.4. Isolation of mtDNA
mtDNA was isolated using a commercially available Abcam kit 
(ab65321) as per the manufacturer’s instruction.

2.5. Detection of 3243 A /G Mutation
Total 422 nucleotides containing DNA was amplified by 
polymerase chain reaction (PCR), using ready to use master mix 
(Promega M7122). The forward primer was taken from nucleotide 
sequence 3035 to 3054 as 5′ -CGTTTGTTCAACGATTAAAG-3′ 
and the reverse primer was taken from nucleotide sequence 
3437 to 3456 as 5′-AGCGAAGGGTTGTAGTAGCC -3′ 
[12]. The specificity of the primers was confirmed by primer 
BLAST using the national centre for biotechnology information 
(NCBI) database. The amplified PCR products were digested 
by Apa I restriction endonuclease (Promega: R6361). After 
electrophoresis, the presence of the mutation generates two bands 
(212 and 210 bp) and the absence of the mutation generates a 
single band (422 bp).

2.6. Detection of 3316 G/A Mutation
To identify 3316 G/A mutation authors used a new set of 
primers from the revised Cambridge reference sequence of 
human mtDNA (MITOMAP). A total 261 nucleotides containing 
DNA was amplified by PCR, using ready to use master mix 
(Promega M7122). The forward primer was taken from 3150 
to 3175 as 5′TACTTCACAAAGCGCCTTCCCCCGTA 
3′ and the reverse primer was taken from 3388 to 3410 as 5′ 
TTGCGTAGTTGTATATAGCCTAG 3′. The specificity of 
the primers was confirmed by primer BLAST using the NCBI 
database. The amplified PCR products were digested by 
Hae III restriction endonuclease (Promega: R6041). After 
electrophoresis, the presence of the mutation generates a single 
band (261 bp), while the absence of the mutation generates two 
bands (167 and 94 bp).

2.7. PCR Reaction Conditions and the Detection of Amplified 
DNA Bands
Primers were synthesized by integrated DNA technologies. A 12 
µl PCR reaction cocktail consisted of 1 µl DNA as a template (100 
ng), 2 µl of forward primer (100 ng), 2 µl of reverse primer (100 
ng), and 7µl of the Promega master mix. PCR condition consisted: 
incubation for 3 minutes at 94ºC, forwarded by 30 seconds at 94ºC, 
30 seconds at 55ºC, 45 seconds for 72ºC, and a final incubation 
for 5 minutes at 72ºC, in Bio Rad thermal cyclar. The resultant 
amplicons of both mutations were identified using 2% agarose gel 
containing ethidium bromide, in the Gel Doc system (Bio Rad) 
and compared with 100 to 1,000 bp DNA ladder. The identified 
mutation was further confirmed by DNA sequencing. 

2.8. Statistical Analysis
All statistical analyses were done using Med Calc statistical 
software (version 10.2.1.0). The Chi-Square test and Fisher's exact 
test were used to show an association between type 2 diabetes 
patients and healthy control individuals. The prevalence of the 
mutation was observed by the number of mutated samples over 
the total number of samples analyzed. ODDS ratio was used to 
define exposure of mutation and its probable outcome. p ≤ 0.05 
was considered as a level of significance.

3. RESULTS
Authors screened 142 patients of type 2 diabetes mellitus and 
142 healthy control individuals to detect 3243 A/G and 3316 G/A 
mtDNA mutations. The restriction fragment length polymorphism 
analysis showed that seven patients of type 2 diabetes mellitus 
found positive for 3316 G/A mutation with 4.92 % of prevalence, 
while this mutation found absent in the healthy control individuals 
(Fig. 1). Furthermore, the presence of this mutation was confirmed 
by DNA sequencing (Fig. 2).

For the prevalence of 3316 G/A mutation, Chi-Square and Fisher's 
exact test showed a significant association between type 2 diabetic 
patients and healthy control individuals (p ≤ 0.01). Moreover, for 
this mutation ODDS ratio demonstrated a significant association 

Figure 1: Identification of 3316 G/A mitochondrial DNA mutation. Well 
1 shows DNA ladder. Well 2 to 8 represents mutation (diabetic patients); 

however well 9 and 10 show the absence of the mutation (healthy individuals).
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between diabetic patients and healthy control individuals 
(p = 0.05). 3243 A/G mutation found absent in type 2 diabetes 
patients and healthy control individuals.

Table 1 represents the clinical characterization of seven patients 
of type 2 diabetes mellitus found positive for 3316 G/A mutation. 
The ages of the patients were ranged from 36 to 64 years, however, 

Figure 2: DNA sequencing result shows the presence of 3316 G/A mutation in seven patients of type 2 diabetes mellitus (a–g) and absence of the mutation in 
healthy control individuals (h and i).
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the ages of the onset for type 2 diabetes mellitus varied from 
34 to 52 years. The levels of fasting and postprandial glucose 
indicate severe hyperglycemia, resulted in high glycosylation 
of hemoglobin (HbA1C). Patient 2 (represented by I3 in the 
pedigree; Figure 3) was mentally retarded and the level of urea 
(48 mg/dl) and creatinine (1.9 mg/dl) were found elevated, which 
showed kidney dysfunction, however, rest of the family members 
exhibited these values in the normal range.

The mtDNA sequences were deposited in the NCBI gene bank 
with following accession numbers: LC064880, LC064881, 
LC064882, LC064883, LC064884, LC064300, LC064711, 
LC064712, and LC064713. 

4. DISCUSSION
Due to its non Mendelian inheritance, mtDNA polymorphism 
can be used as a marker for the genetic elucidation of the world 
population; hence the detection of single nucleotide polymorphism 
in mtDNA has attended much prominence. In the last few decades, 
the extensive body of literature has reported the role of mtDNA 

in type 2 diabetes mellitus [13–15]. Approximately, 40 different 
mtDNA mutations have been reported yet for the pathogenesis of 
type 2 diabetes mellitus [7].

Moreover, in the year 1992, Van Den Ouweland [12] had described 
the role of mtDNA mutation A/G at position 3243 as a causative 
factor for type 2 diabetes mellitus in a large pedigree. Since then, 
huge work has been done globally to know about the frequency 
of mtDNA mutations in different populations. Among these, 3243 
A/G and 3316 G/A detection were more common.

This study did not report 3243 A/G mtDNA mutation in type 
2 diabetes mellitus patients and healthy control individuals, 
indicating this mutation is not a major cause of maternally inherited 
type 2 diabetes mellitus in Nagpur population. The absence of the 
mutation is because of the higher level of 3243 A/G mutation is 
detected in muscles rather than the rapidly dividing tissue like 
blood [16]. However, for heteroplasmic mtDNA mutation, the 
development of physiological and clinical consequences depends 
on the threshold of the mutation. Furthermore, thousands of 
copies of mtDNA are present in each cell; hence the level of 
heteroplasmy may vary from 1% to 99% among different cells 
and tissues [17,18]. Therefore a female carrying mtDNA mutation 
may transmit the different amounts of the mutated mitochondria 
to her offsprings, within the same family; makes prenatal and 
postnatal genetic testing in maternally inherited mitochondrial 
abnormalities more complicated and problematic [19,20].

In this study, seven patients of type 2 diabetes mellitus showed 3316 
G/A mutation in the mitochondrial genome and Chi-Square and 
Fisher's exact test also showed a significant association between 
type 2 diabetes patients and healthy control individuals (p ≤ 0.01). 
These results represent that, mtDNA polymorphism due to 3316 
G/A mutation is related to type 2 diabetes mellitus in the Nagpur 
population, instead of a neutral polymorphism. Furthermore, we 
found a significant ODDS ratio for 3316 G/A mutation and type 2 
diabetes mellitus (for 95% CI; p = 0.05). Also, 4.6% of prevalence 

Table 1. Clinical Characterization of patients identified with 3316 G/A 
mutation.
Parameters P1 P2 P3 P4 P5 P6 P7 Normal range

Age (years) 64 62 59 57 41 36 37 –

M/F F M F F F M M –

Onset (years) 48 52 45 39 38 34 34 –

Fasting Glucose 180 213 185 199 156 162 192 60–105 mg/dl

PP Glucose 298 345 276 299 289 302 280 <126 mg/dl

HbA1C 10.3 11.4 10.2 9.4 8.8 9.8 10.1 4–6 %

Urea 21 48 20 19 18 19 21 7–22 mg/dl

Creatinine 0.8 1.9 1.2 1.4 0.9 1.1 1.1 0.8–1.5 mg/dl

P = Patient; PP = Post Prandial; HbA1C = Glycosylated Hemoglobin. M/F = Male/ Female Position of 
patients in the pedigree analysis was represented as: P1 (I2), P2 (I3), P3 (I6), P4 (I7), P5 (II2), P6 (II9), 
P7 (II12).

Figure 3: Pedigree analysis of the individuals affected by 3316 G/A mutation. I, II, and III represent generations.
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has been reported for this mutation, which is similar to the different 
prevalence rates observed in other populations worldwide [21].

3243 A/G mutation has been reported for muscle stiffness and 
mental retards [11], however, in the studied population mental 
retard was found associated with 3316 G/A mutation (patient 2). 
This is possible since the position of 3316 G/A mutation exists 
nearer to the 3243 A/G mutation. Hence, we could predict that 
3316 G/A mutation may also be involved in the etiology of mental 
retardation as similar to 3243 A/G mutation.

Clinical characterization of patients detected with 3316 G/A 
mtDNA mutation has been recorded in Table 1. Increased level of 
urea and creatinine in patient 2 (Fig. 3: I3) clearly shows the diabetic 
nephropathy, while it is not noted in the other family members. 
The higher range of fasting, postprandial glucose, and HbA1C 
values was reported in all patients, indicating that these patients are 
more prone to micro and macro-vascular complications. Kidney 
dysfunction was recorded for a single male candidate, which is 
possibly due to prolonged increased exposure of hyperglycemia. 

5. CONCLUSION
The 4.92% prevalence of 3316 G/A mutation and its significant 
association between type 2 diabetic patients and healthy 
individuals concluded that this mutation may be associated with 
maternally inherited type 2 diabetes mellitus as a pathogenic 
mutation in Nagpur population. However, further studies are 
required to know about the possible role of 3316 G/A mutation 
as a causative agent for mental retardation. The absence of 3243 
A/G mutation concludes that this mutation is not responsible for 
the type 2 diabetes mellitus in the studied population. This study 
provides a new genetic predisposition for maternal inheritance of 
type 2 diabetes mellitus in the studied population. This study will 
be useful for a large cohort and meta-analysis studies.
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Abstract  Cancer is an epidemic worldwide. As per the 

report of the National Centre for Health Statistics in 2019, 

approximately 606,880 patients were died due to cancer 

and 1,762,450 new cases were detected. To overcome this 

scenario, worldwide research is going on to combat this 

disease. Among these, treatment of cancer through plant 

phytochemical has attended much prominence in the last 

few decades. Phytochemicals are produced by plants for 

their defense mechanism. However, these can also be used 

to treat many deadly diseases, among them cancer is most 

common. In the present study, we selected three 

Ethno-medicinal plants namely Careya arborea (leaf), 

Ficus religiosa (leaf) and Amorphophallus campanulatus 

(tuber) to evaluate their efficacy against A549 human lung 

cancer cells. MTT assay is widely used to assess cell 

viability. Human lung adenocarcinoma cell lines were 

purchased from NCCS, Pune and maintained in the 

laboratory under all standard conditions. Cells were grown, 

using ready to use media containing 4.5 grams of glucose, 

L-glutamine and sodium pyruvate. Growth factors were 

made available to the cells through the fetal bovine serum. 

We treated the cells with different concentrations of 

methanol and distilled water extracts of the selected plants 

and investigate the cell viability using a statistical test. We 

found varied significant differences between control cells 

and the cells treated with plant extracts. 

Keywords Ethno-Medicinal Plants, A459 Lung 

Cancer, Phytochemicals, Cancer 

1. Introduction

Lung cancer is most common in men and the third most 

common cancer in women. In low and middle income 

countries 50% deaths are due to lung cancer [1]. Today, 

despite worldwide cancer eradication and awareness 

programmes, cancer established itself a killer disease 

around the globe. 

When normal cells lose their regulatory mechanisms and 

halt apoptosis leads to abnormal growth of cells and tissue, 

called as cancer. These mechanisms make cell resistant to 

chemotherapeutic drugs [2]. Indeed, it took more than five 

decades to establish a systematic drug discovery on cancer 

what we have today. However, chemotherapeutics as a 

treatment in cancer do not devoid their intrinsic problems. 

Use of these agents for cancer treatment often creates more 

secondary complications in patient. For example, use of a 

chemotherapeutic agent, called as 5-fluorouracil is known 

to cause myelotoxicity, cardiotoxicity and often thought to 

act as a vasospastic agent in few documented cases [3, 4]. 

Drug doxorubicin has been reported to cause renal toxicity, 

cardiac toxicity and myelotoxicity. Another widely used 

drug named bleomycin is known to cause pulmonary 

toxicity and cutaneous toxicity. Similarly, 

cyclophosphamide drug is used to treat many malignant 

conditions, has been reported for bladder toxicity in the 

11



448 Screening of Selected Ethno-Medicinal Plants for Anti-Cancer Activity  

 

 

form of alopecia, immune suppression and hemorrhagic 

cystitis. Meaning, modern and advanced chemotherapeutic 

drugs are failed to fulfil the lung cancer treatment [4-8]. 

Therefore, there is regular and constant demand to 

develop new therapeutics against cancer to meet the safety 

and costing strategies. Hence development of new 

anti-cancer therapeutics using traditional natural products 

and plants has attracted much attention of scientific 

communities in the last 3 decades [9, 10]. At present, about 

60% anticancer drugs are derived from the plants due to its 

affordability and lower side effects (except few plants). 

Plants like Vinca alkaloids, Taxus diterpenes, 

Podophyllum lignans and Camptotheca alkaloids have 

been found most effective against cancer. Moreover, 

flavopiridol isolates from the Indian tree Dysoxylum 

binectariferum and compound like meisoindigo isolated 

from the Chinese plant Indigo feratinctoria have been 

reported for their potential anti-cancer activities than 

conventional drugs [2-4]. Approximately more than 3000 

plant varieties worldwide have been known and used to 

treat cancer. In Asia, about 50% people use these plants 

and its derived compounds to treat cancer [1]. India, 

bestowed with a large biodiversity. From ancient time 

Indians have been using plant derived compounds to treat 

various ailments. Indeed, plants produces different kind of 

phytochemicals for their protection and development in 

different habitats, perhaps, hence selection of a same plant 

from different habitat and region may give different results 

[11]. Therefore, in present study we selected aforesaid 

three ethno-medicinal plants to check their efficacy against 

anti-cancer activities. 

2. Materials and Methods 

Plant Selection and Authentication 

The selected plants are collected from Umred forest 

during July to November 2018. Plant authentication was 

done with the help of herbariums at the department of 

Botany, Dr Ambedkar College, Deekshabhoomi Nagpur. 

Plant Extract Preparation 

Selected plants were dried in a shed and then subjected 

to Soxhlet apparatus and Rotary evaporator for their 

methanol and distilled water extracts. Suitable 

concentrations of the extracts were prepared using 1% 

Dimethyl Sulphoxide.  

Cell Line 

Human lung adenocarcinoma A549 cells were 

purchased from the National Centre for Cell Science 

(NCCS) Pune and maintained in Ham’s F12 nutrient 

mixture (Himedia), with 10% Fetal Bovine Serum (FBS) 

(Hyclone) and 1% streptomycin and penicilin antibiotic 

(Hyclone) at 37 °C at 5% CO2. Experiments were done on 

fourth passaged cells. 

Cell Viability Assay 

Cell viability was assessed using MTT assay. 2×104 cells 

were seeded in required wells of 96 well plate. Cells with 

media were incubated at 37°C in CO2 incubator (Sartorious) 

for 24 hours with and without plant extracts. After 24 hours, 

media was removed and MTT (Himedia) was added at a 

concentration 5 mg/ml and again incubated for 4 hours. 

After 4 hours MTT was removed and purple coloured 

farmazon crystals dissolved in 100µl DMSO solution. 

Absorbance was measured at 570 nm using ELISA plate 

reader (Bio-Rad). Results were expressed in percentage 

using following formula: 

Cell Viability= OD of Sample/OD of Control ×100. 

Statistical Analysis 

Statistical analyses were done using Medcalc statistical 

software. Student “t’ test assuming unequal variance was 

used to assess the significant differences between studied 

groups. Data was presented in Mean±SEM. P<0.05 was 

considered as a significant level. 

3. Results 

We found varied significant differences when selected 

plants with different extracts at different concentrations 

compared with control. For Careya arborea, we found 

significant decreased cell viability for 10 µg/ml (p<0.0001) 

and 20 µg/ml (p<0.001) methanol extract. However, we 

found non-significant difference for 40 µg/ml methanol 

extract when compared with control. However, for distilled 

water extract, we found significantly increased cell 

viability for 20 µg/ml (p<0.05) and 40 µg/ml (p<0.01) 

concentrations. A non-significant difference was found 

when 10 µg/ml extract compared with control (Table 1; 

Figure 1: a and b). For Ficus religiosa, we found 

significant increased cell viability for 10 µg/ml (p<0.0001) 

and 40 µg/ml (p<0.001) methanol extract. 

However, we found non-significant difference between 

control and 20 µg/ml methanol extract. For distilled water 

extract, we found significant increased cell viability for 10 

µg/ml (p<0.0001) and 20 µg/ml (p<0.01) and 40 µg/ml 

(p<0.001) concentrations (Table 1; Figure 1: c and d).For 

Amorphophallus campanulatus, we found significant 

increased cell viability for 10 µg/ml (p<0.0001) and 40 

µg/ml (p<0.001) methanol extract, while a non-significant 

difference was found between control and 20 µg/ml extract. 

For distilled water extract, we found significant increased 

cell viability for 10 µg/ml (p<0.001) and 20 µg/ml (p<0.01) 

and 40 µg/ml (p<0.001) concentrations (Table 1; Figure 1: 

e and f). 
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Table 1.  Data showing cell viability assay of selected plants with different plant extracts at different concentrations. 

PLANTS EXTRACT 

Percentage of Cell Viability at 

10 µg/ml 

Mean±SEM 

20 µg/ml 

Mean±SEM 

40 µg/ml 

Mean±SEM 

Control  100.003±00 100.003±00 100.003±00 

Careya 

arborea 

Methanol 20.18±0.41**** 48.90±1.52*** 94.01±21.98 

Distilled Water 98.13±1.66 234.64±19.48* 137.96±3.53** 

Ficus 

religiosa 

Methanol 218.33±1.13**** 101.84±2.17 331.55±0.001*** 

Distilled Water 193.53±1.85**** 126.12±1.73** 350.74±6.22*** 

Amorphophallus 

campanulatus  

Methanol 218.33±1.13**** 101.84±2.17 331.55±7.87*** 

Distilled Water 193.53±1.85*** 126.12±1.73** 350.74±6.22*** 

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. SEM: Standard Error Mean. Different concentrations of plant extracts were compared with 
control. 

 

(a)                                                            (b) 

 

(c)                                                        (d) 

  

(e)                                                       (f) 

Figure 1.  Figures representing cell viability percentage of A549 cells when treated with different plant extracts at different concentrations.  Figure (a) 

and (b) representing cell viability of Careya arborea plant methanol and distilled water extract respectively. Figure (c) and (d) represents cell viability of 

Ficus religiosa plant methanol and distilled water extract respectively and figure (e) and (f) represents cell viability of Amorphophallus campanulatus 

plant methanol and distilled water extract respectively. CTRL: Control; ME1: Methanol Extract (10 µg/ml), ME2: Methanol Extract (20 µg/ml), ME3: 

Methanol Extract (40 µg/ml), DW1: Distilled water (10 µg/ml), DW2: Distilled Water (20 µg/ml), DW3: Distilled Water (40 µg/ml). 
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4. Discussion 

Screening of plants for anti-cancer activities urge to 

search for more reliable and potent drugs. Worldwide 

research is going to derive natural product-based 

therapeutics not only for cancer but also to treat other 

ailments. So, being one of the greatest and diverse 

biodiversity, India should lead the world. Hence through 

this work, we drive to focus the plants of central India for 

deriving such novel therapeutics. Prodigious work done on 

plants has already explored publications on plant-derived 

compounds as novel drug molecules. 

Moreover, to determine active biological compounds 

from the plants we need to explore our traditional 

knowledge about plants and natural product that we have 

gathered since ancient time against various diseases; by 

providing a scientific shred of evidence. Plants have 

various phytochemicals which may lead to in-vitro cell 

survival or cell death. By isolating such bio-active 

compound from plants we may treat various diseases [12, 

13]. Cancer is a condition where there is continuous cell 

growth with a lost apoptosis mechanism. This may lead to 

tumour formation resulting disrupt cellular mechanism and 

death. To suppress tumour growth numerous medications 

and the treatments are available, but a question is always 

posed for their reliability and safety [14]. Therapeutics 

derived from natural products may oppose this question 

and hence plant derived bioactive compounds have 

attended much importance in the field of cancer research 

[15]. Therefore, the present study aimed to screen three 

ethno-medicinal plants for anti-lung cancer activity using 

A549 human adenocarcinoma cells. In the present study, 

among all three selected ethno medicinal plants methanolic 

extract of Careya arborea exhibited the decreased cell 

viability as compared to the control. Result showed that 

this plant may have a property to treat human lung cancer. 

Methanolic extract of Careya arborea at the concentration 

of 10 ug/ml and 20 ug/ml exhibited the decreased cell 

viability, however with a concentration at 40ug/ml showed 

a non- significant difference. This is possibly due to the 

fact that, we used a crude methanolic extract of the plant, 

which contains numerous useful and unusual bioactive 

compounds [16]. Distilled water extract of the plant 

showed increased cell viability, suggesting its 

non-potential to treat A549 cells. Methanolic and distilled 

water extracts of Ficus religiosa and Amorphophallus 

campanulatus also showed significant increased cell 

viability suggesting their non-anti-cancerous activities. Of 

note, the possible reason for the non-linear relationship 

between dose and effects for all studies plants could be the 

crude extracts. Further, the phytochemicals or plants 

secondary metabolites synthesised by plants may promote 

cell growth and differentiation. Cancer is modulated by a 

variety of cellular signalling pathways, albeit, to inhibit 

cancer via modulating such signalling pathways plant must 

possess special kind of biochemical compounds that can 

modulate such cancer leading mechanisms. Although 

Ficus religiosa and Amorphophallus campanulatus did not 

show anti-cancer activities, their phytochemicals might use 

for other ailments; as each plant may synthesise different 

phytochemicals at different climatic conditions. Thus, one 

can predict that Careya arborea from different 

geographical locations and habitat conditions may exert 

different results. 

Worldwide research on medicinal plants suggested their 

complete phytochemical and biochemical analysis, 

required to derive their best possible biological outcomes. 

Tinospora cardiofolia also is known as giloya in Hindi and 

heartleaf plant in English is a smooth climbing shrub often 

abundant in India, Myanmar, China and Shri Lanka. In 

Ayurveda, this plant is considered to be "amrita" for its 

longevity, youthfulness and vitality. This plant is also well 

known for its anti-inflammatory, anti-arthritis and 

anti-allergic properties often use against general debility, 

dyspepsia, fever, urinary diseases and jaundice. Stem 

extract found to be active against various skin diseases. 

This plant is also reported for high anti-oxidant content and 

immune-modulatory activities. Methanolic extract of 

Tinospora cardiofola contains alkaloid like choline, 

isocolumbin, tinosporin, columbine, palmatine, 

magnoflorine and tetrahydropalmatine as active 

components. Dose dependant increased concentration of 

methanolic extract of this plant found effective against 

HeLa cancer cell lines. However, it’s anti-cancer activity 

also found in rats where it reported for rapid tumour 

suppression ata dose of 50 mg/Kg [4, 17-24]. 

Another example is related to Ziziphus nummularia, also 

known as beri in Hindi and jujube in English, is a shrub, 

with purplish stem, found abundant in India, Pakistan, 

Afganistan, Egypt etc. Different plant parts like root, bark, 

stem, flowers and seeds have been reported for different 

biological activities. The bark and the stem of this plant 

found rich in two phytochemicals called betulin and 

betulinic acid. Both compounds exhibited anti-cancer 

activities. Betulinic acid has been reported to induce 

apoptosis in cancer cells by increasing reactive oxygen 

species concentration, topoisomerase inhibition, 

mitogen-activated protein kinase (AMP kinase) cascade 

activation, and angiogenesis inhibition and by modulating 

pro-growth transcriptional activators. Moreover, betulinic 

acid has been reported to induce apoptosis by p53 and 

CD95 independent mechanism. It has been revealed that 

the combined treatment of betulnilic acid and other 

anti-cancer drugs induces loss of mitochondrial membrane 

potential and releases cytochrome-c and thereby induce 

apoptosis [4, 25-32]. 

From above cited examples it has been assumed that the 

selected plants of this study might possess properties 

against not only for cancer but also for other ailments and 

hence, demand in detail study to elucidated their 

phytochemicals rather active biochemical structures, to 

open a new window for researchers in central India. 
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5. Conclusions 

Among selected three ethno-medicinal plants crude 

methanolic extract of Careya arborea might have a 

potential to treat human lung adenocarcinoma. Other two 

plants may have different types of potentials to treat varied 

diseases and ailments. Although this is a basic study 

providing first superficial inference; finding bioactive 

compounds using high-end techniques like 

high-performance liquid chromatography (HPLC) and Gas 

chromatography-mass spectrophotometry (GC-MS) 

analysis are required. Further, the bioactive guided assay 

may use as a track to elucidate enormous biological 

functions of these plants. 
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INTRODUCTION
The World Health Organisation (WHO) has declared the COVID-19 
as a global pandemic. The International Committee on Taxonomy of 
Viruses renamed the virus as SARS-CoV-2 due to the aetiology and 
the symptoms. The SARS-CoV-2 is a positive-sense single stranded 
Ribonucleic Acid (RNA) (30 kb) enveloped virus which belongs to 
the β coronavirus family with a diameter of 50-220 nm. The spike 
glycoprotein (S1 and S2 heterodimers) is a key structural protein of 
this virus, which make it more pathogenic [1,2]. However, this is not 
the first time when coronavirus has infected humans. With common 
cold like symptoms, coronavirus was first reported in the year 1966 
by Tyrell and Bynoe. Later in the year 2003, SARS-CoV-1 and the 
year 2012, the Middle East Respiratory Syndrome Coronavirus 
(MERS-CoV) had infected people of many countries [3]. Interestingly, 
the genome of SARS-CoV-2 reported being associated with the 
genome of SARS-CoV-1 and MERS-CoV [1]. Worldwide, more than 
3,000,000 people were infected and more than 2,00,000 people 
were killed by COVID-19, suggesting the severity of SARS-CoV-2 [4]. 

Meta-analysis on patients with COVID-19 elucidated CVDs as a 
major risk factor for severe COVID-19 infection. A meta-analysis of 
76993 patients with COVID-19 reported that the prevalence of CVD 
was 12.11%, and hypertension was 16.37% [5]. Another study on 
44672 patients reported that the prevalence of CVD was 10.5%, 
and hypertension was 6% [6]. Other studies show similar findings 
suggesting that pre-existing CVDs may be a risk factor for elevated 
mortality rate in COVID-19 disease [7-10]. Moreover, obesity has 
been considered as a prominent risk factor for the development 
and the progression of cardiovascular complications clustering 
myocardial infarction, dysrhythmias, carditis, heart failure venous 
thrombosis and thromboembolic disease [11]. Therefore, this review 
focuses on the functional, biochemical and pathophysiological 
aspects of the obesity mediated CVDs and their effects on the 
COVID-19 severity.

ADIpOse TIssUe physIOlOgy AND COVID-19
Adipose tissue is a vital organ typically involved in energy homeostasis 
of the body. In mammals, adipose tissues are classified as Brown 

Adipose Tissue (BAT) and White Adipose Tissue (WAT). BAT is 
enriched with mitochondria and active uncoupling proteins, hence 
appear brown and generate heat via non-shivering thermogenesis 
respectively. Conversely, WAT is subdivided as visceral and 
subcutaneous fat depots and is principally involved in altered lipid 
metabolism (dyslipidemia) and obesity [12]. However, to store excess 
energy preadipocytes potentially differentiate in mature adipocyte, 
under the strict control of CCAAT/Enhancer-Binding Proteins (C/
EBPs) and Peroxisome Proliferator Activated Receptor gamma 
(PPARγ) transcription factors. This leads to adipose tissue expansion 
through hyperplasia (increase in adipocyte number) and hypertrophy 
(increase in adipocyte volume/size), responsible for obesity and its 
associated co-morbidities [13]. Further, adipose tissue acts as an 
endocrine organ that secretes various hormones/adipocytokines/
enzymes called “adipokines”. Elevated dyslipidemia and altered 
secretion of adipokines such as adiponectin, leptin, Plasminogen 
Activator Inhibitor-1 (PAI-1), IL-6 and visfatin have been reported as 
a major risk of CVDs in patients with obesity [14] and thus might be 
involved in the severity of COVID-19.

At present, there is no direct evidence explaining SARS-CoV-2 
infection in adipose tissue, except Angiotensin Converting Enzyme-2 
(ACE-2) receptor expression on several cells within this tissue, 
including mature adipocyte, macrophages, stromal vascular cells 
and endothelial cells [15,16]. Thus, the analysis of these cells may 
provide a possible interlinked mechanism between adipose tissue 
and the severity of COVID-19. Visceral adipose tissue is distributed 
specifically throughout the body. Hence, adipose tissue associated 
with lung might act as a SARS-CoV-2 reservoir and can modulate 
inflammatory responses, vascular wall dysfunction (atherosclerosis), 
CVDs and thereby, the severity of COVID-19 disease [17].

DIslIpIDemIA, CVD AND COVID-19
Excess dietary FFA deposit in adipose tissue which is later 
transported to the liver. The Triglyceride (TG) rich lipoproteins 
(chylomicrons) derived from dietary FFA and cholesterol promote 
fat storage in the adipose tissue, while catabolism of TG promotes 
mobilisation of FFA as a fuel to the tissues and organs; therefore, 
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ABsTRACT
Obesity is a metabolic disorder which is emerging as a worldwide epidemic. It is often associated with diabetes, hypertension and 
Cardiovascular Diseases (CVDs). High calorie intake/nutrition causes excess deposition of Free Fatty Acids (FFA) in adipose tissue, 
which later transports those FFA to the liver for further metabolic activities, resulting in dyslipidemia. However, altered secretion 
of adipokines plays an important role in the pathophysiology of obesity related complications via low grade chronic inflammation. 
Adipokine like Interleukin-6 (IL-6) favour endothelial dysfunction by stimulating monocyte to macrophage differentiation using 
adhesion molecules. Secretion of the Renin Angiotensin System (RAS) components and angiotensin-II activity promotion are 
considered the additional functions of adipose tissue. Indeed, all these aspects of adipose tissues have been evidenced for the 
development and the progression of CVDs. Coronavirus Disease (COVID-19) is a worldwide pandemic affecting millions of people. 
Pre-existing obesity and CVDs have been suggested as a potential risk factor for increased severity of Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) infection in patients. Therefore, this review focuses on the possible role of obesity related 
CVDs as a significant risk factor for COVID-19 severity.
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pro-inflammatory cytokines like TNFα, IL-2 as well as interferon-γ 
and by attenuating the synthesis of anti-inflammatory cytokines 
like IL-4 and IL-5 [36,37]. Hence, low grade chronic inflammation 
is a typical characteristic of obesity that affects the vessel wall 
and cardiovascular homeostasis. Also, leptin/adiponectin ratio 
has been proposed for adipose tissue dysfunction, lung injury and 
the progression of CVD [38]. Adiponectin helps in determining the 
mortality of patients with COVID-19 [39]. Thus, it could be predicted 
that CVD related COVID-19 severity may be due to the abnormal 
secretion of adipokines.

ADhesION mOleCUles, CVDs AND COVID-19
Elevated expression of adhesion molecules like Vascular Cell 
Adhesion Molecule (VCAM), Intracellular Cell Adhesion Molecule 
(ICAM) and E-selectin are evidenced for progression and diagnosis 
of CVDs [40]. During chronic inflammation, adhesion molecules 
and pro-inflammatory cytokines guide circulating monocytes for 
their endothelial migration and differentiation into the macrophages 
[41]. Accumulation of macrophages increases the further burden of 
inflammation in endothelial cells leading to CVDs and atherosclerosis 
lesions [42]. As stated before, obesity exhibit low grade chronic 
inflammation and contribute to the pro-inflammatory cytokines like 
IL-6 as well as TNF-α, and, therefore, promote atherosclerosis, 
hypertension and CVDs via aforesaid adhesion molecule mediated 
mechanism [43]. However, the severity of obesity mediated endothelial 
dysfunction and CVDs are significantly increased by IL-6 and an 
adipocytokine Monocyte Chemoattractant Protein-1 (MCP-1). IL-6 
stimulates monocyte to macrophage differentiation [43,44], while 
MCP-1 regulates cytokine and adhesion molecule expression [45]. 
IL-1 and IL-6 blockers may reduce inflammation [46].

Adipokines are also reported for their effects on adhesion molecule 
targeted vascular wall disease and CVDs. Among them, adiponectin 
has been documented for the decreased production of adhesion 
molecules, while resistin and ghrelin stimulate VCAM-1 expression 
and ghrelin alone can increase the ICAM expression [47,48]. Also, 
Lung marginated monocytes have been reported for acute lung 
injury [49]. This discussion suggests that obesity induced altered 
expression of cell adhesion molecules are responsible for chronic 
endothelial dysfunction, CVDs and lung injury. Interestingly, it has 
been revealed that the Influenza virus infection in alveolar epithelial 
cells facilitates monocyte migration and macrophagic differentiation. 
This transepithelial migration of monocyte is favoured by binding of 
monocyte β1, and β2 integrins and integrin associated protein with 
adhesion molecules (VCAM-1, ICAM-1, Cluster of Differentiation 
(CD47) and junctional adhesion molecule-c) expressed on the 
epithelial cells. The severity of this transepithelial monocyte 
infiltration is further accelerated by TNF-α [50,51]. Recently, Tong M 
et al., reported the elevated levels of VCAM-1, ICAM-1 and Vascular 
Adhesion Protein-1 (VAP-1) in patients with COVID-19 signifies the 
role of CVDs as a major risk of COVID-19 [52]. Although the authors 
did not explain the leading cause of higher adhesion molecules or 
inclusion/exclusion criteria related to obesity in the study, hence, a 
predicted cause associated with obesity might be postulated based 
on the above arguments.

RAs meDIATeD CVDs AND COVID-19
The Rennin Angiotensin System (RAS) is a crucial mechanism 
operating in the body that regulates cardiovascular functions and 
contributes to a series of CVDs [53]. As ACE-1 works actively 
with the RAS system and a potent source for cellular SARS-
CoV-2 invasion, discussing it could be another pathway that can 
contribute to the high COVID-19 severity via CVDs [54]. Usually, 
the RAS system is composed of Angiotensinogen (AGT), rennin, 
angiotensin-I (Ang-I), angiotensin-II (Ang-II), ACE I and II (ACE-I 
and ACE-II) and two Ang II receptors namely angiotensin type 1 
receptor (AT-1) and Angiotensin Type 1 receptor (AT-2) [55,56]. 
The rennin is an enzyme which acts on a 1,2 AGT (a 452 amino 

lipogenesis and the lipolysis are considered as the chief functions of 
the adipose tissue [18]. In the liver, FFA generates Very Low Density 
Lipoproteins (VLDL) consist of TG, cholesterol and apolipoprotein, 
suggesting hypertriglyceridemia. This lowers the amount of 
High Density Lipoproteins cholesterol (HDL-c) and increases the 
amount of Low Density Lipoproteins cholesterol (LDL-c) in serum, 
leading to dyslipidemia [19]. Conventionally, this altered lipid status 
has been reported for the diagnosis and the prognosis of the 
CVDs, atherosclerosis and hypertension [20]. Thus, determining 
dyslipidemia in patients with COVID-19 might give a link between 
CVDs and severity of this disease.

Almost all studies performed to determine dyslipidemia in patients with 
COVID-19 have shown the decreased levels of Total Cholesterol (TC), 
HDL-c and LDL-c [21-24]. These levels further decrease in critical and 
severe patients compared to mild patients, while putatively increases 
with the recovery of patients [25]. Also, higher monocyte/HDL-c ratio 
and the lower HDL-c levels in the primary infection cases than the 
secondary infection cases have also been reported [21]. Decreased 
LDL-c, HDL-c, and TC have been reported in many viral infections, 
including Hepatitis B Virus (HBV) and chronic illness such as cancer 
[26]. However, the role of cholesterol in the progression of viral 
infections has been well studied in Human Immunodeficiency Virus 
(HIV) and Hepatitis C Virus (HCV). The mechanism of the disease 
involves Scavenger Receptor B type 1 (SR-B1) binding site, HDL-c, 
free cholesterol and TG [27]. Further, membrane bound cholesterol 
has been reported to facilitate the entry of the virus in the host cell [28]. 
As far as SARS-Cov-2 is concerned, cholesterol facilitates the binding 
of SARS “S” protein with ACE-2, which allow the entry of the virus into 
the target cell (tongue/bronchi/lung). Also, a recent study showed that 
cholesterol metabolism regulating protein/enzyme decrease in human 
colon epithelial carcinoma cells infected with the SARS-CoV-2, which 
suggests the cholesterol modulatory effects of this virus [26]. Hence, a 
cholesterol lowering and ACE-2 upregulating drug like statin could be 
recommended as a therapeutic to prevent host cell infection and lung 
injury in patients with COVID-19 [29]. Conversely, Shrestha SK argued 
that the use of statin causes very low or no synthesis of endogenous 
cholesterol, resulting in the upregulation of LDL-c in the cell membrane 
[30]. Thus, the use of statin may increase the risk of COVID-19 by 
promoting host cell infection. 

As per the standard lipid profile, decreased HDL-c and increased 
LDL-c is responsible for CVDs. However, in contrast to this, the 
patients with COVID-19 exhibit hypolipidemia. Decreased HDL-c 
favours CVD, while decreased LDL-c creates an enigma as it 
correlates with the increased severity of COVID-19 [26,31]. Further, 
as decreased level of cholesterol reduces the severity of host cell 
infection by SARS-CoV-2; however, patients with COVID-19 shows 
hypolipidemia, which warrants further investigations about the 
COVID-19 disease progression.

ADIpOKINes, CVDs AND COVID-19
Adipokines secreted by adipose tissue are reported for the 
pathophysiology of diabetes mellitus, non-alcoholic fatty liver 
diseases and CVDs [32]. Among various adipokines leptin, PAI-1, 
resistin, visfatin, hepcidin and chemerin have been reported for 
increased risk of CVDs via peripheral and central mechanisms, 
whereas adiponectin, omentin and IL-10 have been reported for 
their cardioprotective roles [33,34]. Therefore, altered secretion of 
adipokines during obesity could be used to correlate CVDs with 
the severity of COVID-19 and their possible pathophysiological 
mechanisms, of which adiponectin and leptin have received more 
importance [35]. Adiponectin exhibit an anti-inflammatory role 
by promoting secretion of anti-inflammatory cytokines like IL-10 
and IL-1 receptor antagonist and by regulating pro-inflammatory 
cytokines like IL-6 and Tumour Necosis Factor alpha (TNF-α). On 
the contrary, leptin acts as a pro-inflammatory cytokine and thus 
modulates cellular immune responses by favouring synthesis of 18
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acid-containing protein) to produce Ang-I. Ang-I (a decapeptide) 
acts as a substrate for ACE and produce Ang-II. Ang-II (an 
octapeptide) plays a pivotal role in distinct pathophysiological 
functions via AT-1 and AT-2 receptors [57,58].

Among these two receptors, binding of Ang-II to AT-1 receptor 
promotes vascular proliferation, growth, endothelial dysfunction 
and vasoconstriction, which are responsible for hypertension and 
atherosclerotic CVDs [59]. AT-2 acts reversely and favour tissue growth 
and repair mechanisms [60]. ACE-II inhibitors prevent the conversion 
of Ang-I into Ang-II and therefore can suppress the deleterious effects 
of Ang-II. Also, Ang-II inhibition stimulates the release of bradykinin, 
which shows vasodilatory and tissue protective effects [61,62]. Thus, 
attenuation of AT-1 and use of ACE inhibitors are considered as a 
potential therapeutic line for the treatment of RAS related disorders 
[60]. Further, both AT-I and AT-II receptors have been located in adipose 
tissue; suggesting local RAS [61]. Adipocytes are reported as a source 
for the synthesis of RAS components; however, synthesis is regulated 
with respect to the status of obesity and hypertension [62]. Ang-
II exerts a crucial role in adipose tissue, including adipocyte growth 
and differentiation, adipokine release, lipid metabolism and different 
local RAS component production in the visceral and subcutaneous 
fat depot [63]. Hence, targetting a RAS might provide a link between 
obesity-related CVDs and severe SARS CoV-2 infection in patients.

CONClUsION(s)
In summary, obesity is a chronic metabolic disorder responsible for 
CVDs via low state chronic inflammation. Studies on current COVID-
19 pandemic shows various major risk factors that are associated with 
increased severity of SARS-CoV-2 infection in patients. Obesity makes 
favourable conditions for the development of the CVDs, however, these 
favourable conditions may contribute in the progression of COVID-
19 severity through dyslipidemia, altered secretion of adipokines 
and adhesion molecules, endothelial dysfunction and the RAS. 
Therefore, targeting these aspects might provide new opportunities 
for developing novel therapeutic approaches to decrease the severity 
of SARS-CoV-2 infection in patients.
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ABSTRACT 
Obesity is becoming a major health problem around the globe and reported as a severe risk factor for insulin resistance, 
diabetes, hypertension and atherosclerosis. Organ-specific distribution and the pattern of gene expression make visceral 
fat more atherogenic than subcutaneous fat. Adipose tissue expansion due to a high-calorie diet adversely affects the 
vessel wall by modulating blood pressure, systemic inflammation and glucose as well as lipid metabolism (dyslipidemia). 
Adipose tissue acts as an endocrine and paracrine organ that secretes various adipokines. In patients with obesity, altered 
secretion of adipokines leads to a chronic low-grade inflammatory state, which exerts detrimental effects on vascular 
endothelial cells, trigger atherosclerosis. This review focuses on the role of obesity in the pathophysiology of 
atherosclerosis. In the current scenario, obesity has been considered as a potential risk factor for the progression of 
Coronavirus disease-2019 (COVID-19). Thus, this review gives a brief idea about a possible link between obesity, 
atherosclerosis and COVID-19.  
 

Keywords: Obesity, Adipose tissue, Atherosclerosis, Adipokines, Dyslipidaemia, COVID-19
 

1. INTRODUCTION  
Obesity is often considered as a lifestyle disease and 
emerging as a worldwide pandemic. As per the recent 
statistics, in the United States, among adult men and 
women, the prevalence of obesity was 42.4%; however, 
adults aged 40 to 59 years showed severe obesity [1]. It is 
estimated that one in every two people by the year 2030 
would have obesity and associated complications [2]. In a 
developing country like India, the situation will be worst 
if early preventive measures not taken. It is forecasted 
that up to the year 2040, the prevalence of overweight 
and obesity in Indian adults will increase to 30.5% from 
the prevailing percentage [3]. These statistics suggest the 
upcoming burden of obesity and its related diseases.  
Obesity pathogenesis is mainly governed by organ-
specific white adipose tissues (WAT), which originated 
from mesoderm and mesenchymal stem cells during 
embryonic development. Adipose tissue comprises of 
progenitor adipocyte (pre-adipocyte) cells, which have 
differentiation and de-differentiation potentials, 
therefore, maintain adipocyte pool within the body [4]. 
During metabolic disturbances, progenitor cells differen-
tiate into mature adipocytes and store extra energy, 
which triggers obesity-related comorbidities. Further, 
adipose tissue secretes many bioactive factors/ hormones 
termed as "adipokines" which not only regulate meta-

bolic pathways but also involve in the pathogenesis of 
cardiovascular disease like atherosclerosis [5]. This is a 
concise review of the current update on the functional 
and the pathophysiological aspects of obesity mediated 
dysfunctional adipose tissue in atherosclerosis. 
 
2. ADIPOSE TISSUE, DYSLIPIDAEMIA AND 

ATHEROSCLEROSIS 
2.1. Adipose tissue physiology 
Adipose tissue is a vital organ not only involved in 
lipolysis and lipogenesis but also modulates various 
physiological functions including body weight, food 
intake, inflammation, vascular functions and insulin 
sensitivity [6]. Adipose tissue comprises of various cells 
such as preadipocyte, mature adipocyte, stromal vascular 
cells, macrophages and endothelial cells, which facilitates 
modulation of other tissue growth, innate immunity 
(bacteria sensing, phagocytosis, antimicrobial peptides), 
shock absorbance, sonar (echolocation) and nutritional 
support during energy deprivation. In mammals, adipose 
tissues are classified as brown adipose tissue (BAT) and 
white adipose tissue. During embryonic development, 
Myf5 and Pax7 expressing precursor cells from the 
mesoderm develop BAT, which contains a prodigious 
amount of mitochondria, hence brown in appearance. 
Due to high mitochondria and active uncoupling proteins 
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BAT predominantly produces heat [7].  
Conversely, WAT is mostly distributed throughout the 
body, including visceral depot (omental, retroperitoneal, 
pericardial and mesenteric) and subcutaneous depot 
(beneath the skin) and thus associated with overweight 
and severe obesity [8]. In lean subjects, adipose tissue 
exhibit preadipocytes howbeit to store excess energy 
these preadipocytes can differentiate into mature 
adipocyte through strict transcriptional regulation of 
CCAAT/enhancer-binding proteins (C/EBPs), peroxi-
some proliferator-activated receptor-gamma (PPARγ) 
and sterol regulatory element-binding protein-1C 
(SREBP-1C) [9]. 
 
2.2. Adipose tissue expansion and obesity 
C/EBPs and PPARγ arbitrate transcriptional regulation 
of gene expression in adipocytes, which determines the 
adipose tissue mass expansion in response to excess 
calorie intake. This event plays a pivotal role in metabolic 
syndrome and cardiovascular disease like atherosclerosis 
[10]. Both visceral and subcutaneous WAT expands and 
contracts dynamically to satisfy an organism’s metabolic 
demand. The expansion of WAT evokes through a rise in 
adipocyte number (hyperplasia) and/or by increasing 
adipocyte size/volume (hypertrophy) [11].  Hyperplasia 
is related to severe obesity, while hypertrophy is related 
to overweight, obesity and might diabetes. Maintenance 
of adipocyte numbers depends on a pool of progenitor 
cells; therefore, hyperplasia maintains a healthy 
expansion of adipose tissue. To the contrary, hyper-
trophy results in necrosis like adipocyte death and 
releases cellular debris in the extracellular space,   trigge-
ring inflammatory responses (macrophages surrounds 
adipocyte). In adults, adipocyte number stays constant; 
however, weight alterations are related to adipocyte size; 
thus, hypertrophy may cause serious complications [12].  
Studies on rodent showed the various origins of pre-
adipocyte and so contribute differently to adipose tissue 
expansion. Visceral adipose tissues exhibit greater expan-
dability as compared to subcutaneous adipose tissues. 
Another crucial factor that expands WAT and favours 
energy storage is hypoxia, which induces hypoxia-
inducible factor 1 (HIF1) liable to inflammation, insulin 
resistance and adipocyte hypertrophy [11]. Differen-
tiation of pre-adipocyte into mature adipocyte and de-
differentiation of mature adipocyte back to pre-adipocyte 
is additionally significant for fat mass expansion. A recent 
study on mice and 3T3L1 preadipocyte cell line 
highlighted adipocyte expansion capacity. This study 
reported that repeated exposure of the high-fat diet to 

epididymal WAT of formerly obese mice halt WAT 
expansion, at the same time, immune cells like 
macrophages and T cells are retained. The weight loss 
cycle studied for six months in mice reported long lasting 
changes in the physiological response to regain weight 
[13]. 
 
2.3. Dyslipidemia in adipose tissue 
In mammals, a rise in adipocyte number and volume due 
to altered metabolic activities promotes obesity. Primary 
dyslipidemia in obese patients is associated with modified 
lipid storage and mobilisation, which favour athero-
sclerosis. In adipose tissue, fat storage is promoted by 
chylomicrons (triglyceride-rich lipoprotein) derived from 
dietary fatty acids and cholesterol and are stored in 
adipose tissue as triglyceride (TG), while fat mobilisation 
is promoted by lipolysis of TG which supplies free fatty 
acid as fuel to tissues and organs [14]. In the presence of 
insulin, the liver plays a significant role in the processing 
of those free fatty acids and generate very-low-density 
lipoproteins (VLDL). Both visceral and subcutaneous fat 
depots transport a pool of free fatty acids to the liver. 
Hence, during obesity, dyslipidemia is characterised by 
hypertriglyceridemia, a well-known risk factor of 
atherosclerosis. Of note, the visceral fat depot is highly 
associated with hypertriglyceridemia than subcutaneous 
fat depot. Further, VLDL consists of TG, cholesterol and 
apolipoproteins, which suggests hypertriglyceridemia 
elevation. Hypertriglyceridemia promotes the TG 
enrichment of high-density lipoprotein cholesterol 
(HDL-C) and low-density lipoprotein (LDL), resulting in 
a lower concentration of HDL and a higher level of LDL. 
This dyslipidemic condition in obesity promotes athero-
sclerotic plaque formation [15]. As per the early studies 
decrease of 5mg/dL in HDL cholesterol increases 
cardiovascular diseases (CVD) risk by 14%, whereas an 
increase of 1mg/dL HDL cholesterol decreases CVD risk 
by 3%. Besides this, reverse cholesterol transport (RCT) 
has been reported for anti-atherogenic effects and thus 
reduces CVD risk [16, 17] (Fig. 1). 
Apopliproteins facilitate the transport of lipids (TG) 
throughout the body and maintain the amount of LDL, 
VLDL and chylomicron remnants, which have been 
reported as potential markers for atherosclerosis. It has 
been reported that angiopoietin-like 3 (ANGPTL3) 
regulates LDL, VLDL and TG and hence considered as a 
target to decrease atherosclerosis risk. Higher plasma 
levels of ANGPTL3, apoC-III and apoB48 and decreased 
LPL activity have been reported for dysfunctional visceral 
fat in adolescents obesity. Decreased LPL activity 
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debilitates chylomicron and VLDL catabolism leading to 
atherogenic remnants [18]. Further, various exchangeable 
apolipoprotein such as apolipoprotein A1 (ApoA1), 
apolipoprotein A5 (ApoA5), apolipoprotein C3 (ApoC3) 
and apolipoprotein E (ApoE) have been reported for 
altered lipid metabolism in both plasma and adipocytic as 
well as hepatocytic cells, resulting in dyslipidemia [19]. 
Activated microRNA-378a-3p modulates ApoB100-
sortilin-1, while the patatin‐like phospholipase domain 
containing protein 7 (PNPLA7) modulates ApoE 
stability, which stimulates hepatic VLDL synthesis and 
thereby promote hyperlipidemia [20, 21]. Stabilisation of 
the LDL receptor and statin lowers the plasma TG rich 
lipoproteins and LDL subclasses respectively and reduces 
the risk of atherosclerosis [22, 23]. Also, there is 
evidenced that fatty liver index (FLI) detects nuclear 
magnetic resonance atherogenic changes in patients with 
obesity, a breakthrough to standard lipid profile, as 
VLDL particle number and size elevate with FLI, while 
HDL particles and size are inversely related with FLI [24, 
25]. 
 
3. ADIPOSE TISSUE WORKS AS AN ENDOCRINE 

ORGAN 
Adipose tissue secretes many adipokines, which work as 
hormones, enzymes, cytokines as well as growth factors  
and modulates metabolic energy homeostasis. Adipokines 
act in an autocrine, paracrine and endocrine ways that 

not only maintain adipose tissue development and 
enlargement but also modulate many functions of 
metabolism, reproduction, CVDs and immunity [26]. To 
explore the endocrinology of adipose tissue, colossal 
work has been done in the last two decades. During this 
time not only varieties of adipokines have been 
discovered, but also their biochemical and physiological 
functions have been studied extensively. Amid them, the 
critical adipokines include: leptin, which is one of the 
first discoveries of an adipocyte-derived adipokine, 
regulates food intake capacity and energy expenditure 
[27], adiponectin imparts its crucial role in the regulation 
of obesity and its consequences [28], resistin and TNF-α 
modulates insulin resistance [29], complement factor-D 
(adipsin) and acylation stimulation protein (ASP) 
promotes TG storage [30], apelin promote fatty acid 
oxidation and glucose uptake in skeletal muscles [31], 
visfatin and omentin helpsin glucose homeostasis [32,33], 
monobutyrin acts as a vasodilator [34], macrophage 
inflammatory protein-1α (MIP1-α) and monocyte 
chemoattractant protein-1 (MCP-1) promote inflam-
mation,transforming growth factor-β (TGF-β), hepatic 
growth factor (HGF) and insulin-like growth factor-1 
(IGF-1) stimulates adipocyte differentiation and develop-
ment [35,36], while vaspin is employed as a biomarker of 
inflammation [37] (Fig.1). 

 

 
Fig. 1: (A) Dyslipidemia in adipose tissue: High-calorie diet leads to adipose tissue dysfunction, resulting in higher TNF-α 
expression and FFA mobilisation to the liver. Elevated FFA synthesis increases TG concentration (hypertriglyceridemia) and la ter converts into VLDL, 
while TNF-α increases the cholesterol synthesis. Finally, both FFA and TNF-α increases the amount of LDL, while decreases the amount of HDL. 
This altered lipid metabolism promotes atherosclerosis. (B) Adipokines and cytokines in atherosclerosis: Dysfunctional adipose 
tissue secretes various adipokines/cytokines, which modulates inflammatory responses in vascular endothelial cells via macrophages and thus 
contribute to atherosclerosis. Of note, adiponectin reverses the effect of dysfunctional adipocytes. FFA: Free fatty acid, TG : Triglyceride, VLDL: Very 
low-density lipoprotein, TNF-α: Tumour necrosis factor-α, LDL: Low-density lipoproteins, HDL: High-density lipoproteins, IL: Interleukin, MIP1-
α: Macrophage inflammatory protein-1α, MCP-1: Monocyte chemoattractant protein-1 (MCP-1), PAI-1: Plasminogen activator inhibitor-1. 
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4. ROLE OF ADIPOKINES IN ATHEROSCLE-
ROSIS 

Moreover, leptin, plasminogen activator inhibitor -1 
(PAI-1), resistin, visfatin, hepcidin, TNF-α, and IL-6 
promote atherosclerosis, whereas adiponectin, omentin 

and IL10 exhibit anti-atherosclerotic properties [26]. 
Due to space limitations, two atherogenic and two anti-
atherogenic adipokines have been discussed, whereas 
other adipokines involved in atherosclerosis have been 
mentioned in table 1. 

 
Table 1: Role of adipokines in the pathophysiology of atherosclerosis 

Adipokine Study model Action References 
Leptin ApoE-/-mice ↓ Hypercholesterolemia ↓Atherosclerosis [46] 
PAI-1 Human/Mouse PAI-1 inhibitor ↓Thrombus formation [47] 
Resistin HUVECs ↑ICAM-1,↑VCAM-1,↑Monocyte adhesion [48] 
 Mice ↑Cardiac homing [49] 
Visfatin Human cells ↑ICAM-1,↑VCAM-1,↑Monocyte adhesion [50] 
 Human ↑miR21↑Inflammation and ACS [51] 
Hepcidine ApoE-/-mice ↓Atherosclerosis after erythrophagocytosis [52] 
TNF-α Human cells ↑Oxidative stress and endothelial dysfunction [53] 
 Human cells KLF-4 regulates NOS expression [54] 
IL-6 Mouse ↑Endothelial dysfunction in diabetes [55] 
Adiponectin HUVECs ↓Endothelial inflammation ↓Insulin resistance [56] 
Omentin HUVECs ↓Adhesion molecule expression [57] 
IL-10 Mice ↓Arterial lesion formation [58] 
 Human/HAECs ↓mtROS mediated innate immune activation [59] 

ApoE: Apolipoprotein-E, PAI-1: Plasminogen Activator Inhibitor-1, HUVEC: Human Umbilical Vein Endothelial Cells, ICAM: Intracellular 
Adhesion Molecule-1, VCAM: Vascular Adhesion Molecule-1, miR21: Micro-RNA21, ACS: Acute Coronary Syndrome, TNF-α: Tumour Nechrosis 
Factor-α, KLF-4: Kruppel Like Factor, NOS: Nitric Oxide Synthase, IL: Interleukine, HAEC: Human Aortic Endothelial Cells, mtROS: 
Mitochondrial Reactive Oxygen Species. 
 
4.1. Leptin 
Leptin (16 kDa) is a 167 amino acid containing 
nonglycosylated hormone, encoded by the "ob" gene, 
which is the murine homologue of the human gene LEP.  
Mutational studies on leptin in the animal model (ob/ob 
mice) revealed hyperphagia and morbid obesity. Leptin 
composed of four alpha-helices and belongs to a class-I 
cytokine superfamily [38]. It regulates adipose tissue 
mass by energy expenditure, food intake and hormones 
under the strict control of the hypothalamus [27]. 
Leptin has six different isoform receptors; however, 
only the long isoform is functional and expressed in 
many cells and organs, including the CVD system. It has 
been reported that hyperleptinemia in obesity is 
associated with atherosclerosis [38]. Apart from this, 
leptin exerts many atherogenic effects such as 
hypertrophy, the proliferation of vascular smooth 
muscle cells, platelets aggregation and migration, 
oxidative stress, the release of monocyte colony-
stimulating factor from macrophages, cholesterol 
accumulation in macrophage, stimulate angiogenesis, 

hypertension and most importantly the induction of 
endothelial dysfunctions [26, 39]. 
Notwithstanding, leptin stimulates initial phages of 
atheroma formation by activating inflammatory factors 
like TNFα, IL-6, monocyte chemoattractant protein 
(MCP-1) and adhesion molecules like vascular cell 
adhesion molecule 1 (VCAM-1), intercellular adhesion 
molecule 1 (ICAM-1) and E-selectin. This causes 
circulating monocyte attraction and migration through 
endothelial cells, leading to plaque formation [40,41]. In 
women with obesity, the elevated leptin levels are 
positively associated with C-reactive protein, white 
blood cells (WBCs), neutrophils and monocytes [42], 
while in women with polycystic ovary syndrome 
(PCOS) adiposity, leptin increases by body fat 
percentage [43]. In-vivo study on dose dependant effect 
of leptin in leptin‐deficient low‐density lipoprotein 
receptor (LDLR-/-;ob/ob ) female knockout mice 
demonstrate decreased mRNA expression of IL-6 and 
MCP‐1, resulting in decrease macrophage infiltration in 
adipose tissue and thus regulates atherosclerotic plaque 
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formation [44]. The role of matrix metallo-proteinases 
(MMPs) in rupturing the atherosclerotic plaque through 
the extracellular matrix (ECM) protein degradation is 
documented. Leptin increases the pro-duction of MMP-
9 and lowers atherosclerotic plaque by the leptin 
receptor/MAPK/ERK signalling pathways which 
facilitate the binding of activator protein-1 transcription 
factor (AP-1) to the MMP-9 promoter, in-vivo and in-
vitro [45]. 
 
4.2. Plasminogen activator inhibitor-1 
Plasmin is an enzyme act on fibrin, which eliminates 
blood clot. Plasmin is synthesised from its inactive 
precursor called plasminogen. Plasminogen activator 
inhibitor -1 (PAI-1) is a physiological inhibitor of 
plasminogen activator in plasma, thereby, promote 
vascular thrombosis and atherosclerosis [60]. Moreover, 
in human endothelial cells, leptin upregulatesthe 
expression of PAI-1 [61]. Due to inflammatory factors 
and loss of cellular replicative capacity, cell senescence 
is responsible for atherosclerosis. In vivo study demons-
trated that PAI-1 promotes cell senescence in smooth 
muscle, while its inhibition attenuates vascular sense-
cence and atherogenesis [62]. The TGF-β1/p53/ PAI-1 
and caveolin-1 signalling pathways also regulate vascular 
senescence and modulates atherosclerosis [63]. 
Tiplaxtinin, an inhibitor of PAI-1, reveals its role in 
smooth muscle cell migration (in-vitro) and fibrosis (in-
vivo) [64]. 
It has been shown that in familial combined 
hyperlipidemia PAI-1 is elevated with insulin resistance 
and carotid atherosclerosis [65], of note, serum bilirubin 
level shows the inverse relation with PAI-1 [66]. Using 
Apo-/- and LDLR-/- double knockout mice, it has been 
evidenced that a decrease in thrombolytic activity 
increases the risk of atherosclerosis progression [67]. In 
contrast, PAI-1-knockout mice exhibit reduced 
adhesion of monocytes to aortic intima and thus, 
atherosclerosis prevention [68]. Further, PAI-1 target 
anti-atherogenic therapeutic approaches include 
hesperetin sulfate and glucuronide metabolites [69], 
mitochondria-targeted esculetin [70] and crocin [71]. 
 
4.3. Adiponectin 
Adiponectin is a 30 kDa protein highly expressed in 
subcutaneous adipose tissue than visceral adipose tissue. 
Decreased level of adiponectin is associated with 
obesity, type 2 diabetes mellitus and atherosclerosis 
[72]. Albeit, the exact mechanism of action by which 

adiponectin acts on vascular endothelial cells is still not 
fully resolved. Recent in-vivo studies have been 
evidenced that adiponectin reverses vascular injuries. T-
cadherin (a cell-cell adhesion molecule) triggers the 
accumulation of adiponectin in the tunica intima where 
proliferation and migration of the vascular smooth 
muscle cells occur (neointima). This association of T-
cadherin and adiponectin prevents vascular injury and 
thereby neointima and atherosclerotic plaque formation 
[73]. The nuclear factor kappa-light-chain-enhancer of 
activated B cells (NF-kB) is an essential transcription 
factor that modulates inflammatory gene expression 
responsible for vascular injury and atherosclerosis. 
Adiponectin inhibits the synthesis of "nuclear protein 
p65" a necessary subunit of NF-kB and avert its effect 
[74].  Fibroblast growth factor 21 (FGF-21) is another 
protein that suppresses atherosclerotic plaque formation 
via inhibiting SREBP-2 and by promoting adiponectin 
expression [75]. Nitric oxide synthase and oxidised LDL 
(ox-LDL) induce vascular endothelial cell proliferation 
(in-vitro) [76] and carotid atherosclerotic plaque 
formation (in-vivo) [77], is regulated by adiponectin. 
However, elevated macrophage autophagy by perivas-
cular adipose tissue-derived adiponectin suppresses 
carotid atherosclerosis, suggesting an anti-inflammatory 
role of adiponectin [78]. Further anti-inflammatory and 
anti-atherogenic role of adiponectin include decreased 
inflammation and vascular calcification in human 
vascular smooth muscle cells [79], promote reverse 
cholesterol transport (RCT) and cholesterol efflux [80], 
modulation of NLRP3 inflammasome via Foxo-4 [81] 
and suppression of glucolipotoxicity-induced inflam-
mation [82]. 
 
4.4. Omentin-1 
Omentin is 313 amino acid containing (35 kDa) 
hydrophilic adipokine. It is also called as intellectin-1 
and highly expressed in visceral adipose tissue than 
subcutaneous adipose tissue. Similar to adiponectin 
omentin-1 regulates insulin resistance, obesity, diabetes 
mellitus and metabolic syndromes. Omentin-1 increases 
glucose uptake and transport; however, its lower 
concentration is positively related to arterial stiffness 
and atherosclerosis in diabetic patients [83]. In mouse, 
omentin is a key adipokine which regulates high glucose-
induced endothelial dysfunction by increasing AMP-
activated protein kinase (AMPK) phosphorylation and 
PPAR-δ expression [84]. In patients with the athero-
sclerotic lesion, the concentration of omentin-1 has 
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reported 7.53 ng/ml, while in healthy individuals, the 
reported concentration is 12.56ng/ml. Thus, decreased 
omentin level in diseased condition establishes a link 
between atherosclerosis and this adipokine [85]. 
Elevated oxidative stress causes oxidation of LDL, 
resulting in overexpression of VCAM-1 and E-selectin 
stimulated endothelial dysfunction. Omentin-1 atten-
uates this effect by increasing glutathione peroxidase 
(GPX) activity [86,87]. Further, Ox-LDL reduces 
kruppel like factor-2 (KLF-2) dependant gene 
expression, which promotes adipocyte maturation by 
upregulating C/EBPα and PPARγ. Omentin -1 reverses 
this effect, thereby reduces obesity arbitrate athero-
sclerosis [86,88]. Omentin-1 suppresses athero-sclerosis 
by modulating inflammatory effects, including tanshi-
none IIA action on macrophages in apoE-/- mice [89], 
inhibition of TLR4/MyD88/NF-κB signalling pathway 
as well as macrophages [90] and TXNIP/ NLRP3 
signalling pathway [91]. 
 
5. OBESITY, ATHEROSCLEROSIS AND COVID-

19 
Obesity, atherosclerosisand other CVDs have been 
reported as a major risk factor for the development and 
the progression of Coronavirus disease-2019 (COVID-
19); a worldwide pandemic as per the World Health 
Organisation (WHO). Severe acute respiratory 
syndrome-coronavirus-2 (SARS-CoV-2), a positive 
sense RNA enveloped virus is responsible for this 
disease, preferentially affects the human respiratory 
tract and characterised by mild to lethal clinical 
complications [92,93]. Besides this, a robust association 
between obesity-related atherosclerosis and influenza/ 
previous coronaviruses have also been demonstrated, 
suggesting a crucial link between obesity-related 
complications and viral load development. Interestingly, 
adiponectin helps in predicting the mortality rate in 
patients with COVID-19 [94], while elevated leptin can 
regulate inflammation via “Treg” cells [95]. Thus, 
targeting adipose tissue can be essential to determine 
the progression of COVID-19 in patients with obesity. 
Adipose tissue secretes many inflammatory cytokines 
that modulate the immune response via chemotaxis and 
monocyte differentiation, which may increase the 
severity of SARS-COv-2 in patients. Moreover, 
previously the role of IL6 (a pro-inflammatory cytokine) 
is reported for influenza-related respiratory disorders. 
Adipokines secreted form thoracic visceral adipose 
tissue (epicardial and mediastinal) are thought to be 

essential in the pathophysiology of this disease [94,96-
98]. However, adipose tissue imparts its direct role in 
the COVID-19 through the angiotensin-converting 
enzyme 2 (ACE2). The SARS-COv-2 spike protein 
binds with the ACE-2 and infects the cells of the tongue, 
bronchi, and lungs [99]. Moreover, ACE-2 expression 
increases in obesity, diabetes and athero-sclerosis and 
actively involved in the renin-angiotensin-aldosterone 
system (RAAS). Thus, suppression of RAAS might be a 
potential therapeutic for COVID-19 in patients with 
obesity [100]. 
 

6. CONCLUSION 
In conclusion, obesity-associated adipose tissue dysfunc-
tion promotes dyslipidaemia, hypertension, inflam-
matory responses and impaired glucose meta-bolism, 
which provokes atherosclerosis. Obesity-induced 
dyslipidaemia is regulated by angiopoietin-like 3 factors 
suggesting its therapeutic role. Various adipokines have 
been reported for direct impact on the atherogenic 
micro-environment of the vascular wall by regulating 
gene expression, functions of endothelial cell, higher 
expression of adhesion molecules, arterial smooth 
muscles and monocyte to macrophage conver-sion. 
Moreover, adiponectin governs the progre-ssion of 
atherosclerosis. Obesity-related adipose tissue dysfunc-
tion and cardiovascular diseases have been reported as a 
serious risk factor for increased clinical complications of 
COVID-19 patients, which suggest more studies about 
the role of adipokines in COVID-19 disease progre-
ssion. Succinctly, obesity-induced dyslipidaemia and 
adipokines might provide new opportunities for 
developing novel therapeutic approa-ches for athero-
sclerosis and COVID-19.  
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ABSTRACT 
 
Hepatitis B virus infection (HBV) is a global public health problem. Nearly two billion people in the world have 
been acutely infected by HBV and there are nearly 350 million people chronically infected with HBV. In this 
research study Population based hepatitis survey was carried out to estimate sero-prevalence of hepatitis B virus 
(HBV) infection for the Kachipura population which is located in Nagpur Dharampeth area (India). Random 
sampling of population has been done. Oral consent was taken before taking blood sample. The selected 
population could answer the questionnaire. All age group people are selected for sampling. Prevalence of 
hepatitis B surface antigen and its associated factors in Kachipura population has been studied. Also study the 
relation between hepatitis B positive and various symptomatic characteristics. Effect of various risk factor like 
drug abuse, food habits have been studied. Blood samples were taken and serological analysis of collected blood 
samples has been done using HBsAg kit. Data were analyzed using standard biostatistician tool and software 
SPSS. 1.86% of prevalence rate of hepatitis B viral infection has been found in the population of Kachipura. 
Relation between blood groups and HBsAg positive has been found that the people with ORh+ve blood group 
are very prone to Hepatitis B infection. 
 
Keywords: Kachipura; hepatitis; serotyping; HBV; liver disease. 
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1. INTRODUCTION 
 
Hepatitis B virus (HBV) infection is still a major 
public health problem worldwide [1]. HBV is small 
DNA virus belonging to family Hepadnaviridae [2]. 
Hepatitis B virus is a hepatotropic deoxyribonucleic 
acid (DNA) virus which occurs through immune 
mediated killing of infected liver cell. It is also 
recognized as oncogenic virus that can cause a higher 
risk of developing hepatocellular carcinoma [3]. It is 
50 -100 times more infectious than HIV [3]. Hepatitis 
B virus infection is life long, causing cirrhosis, liver 
cancer, liver failure and death. It can be acute with 
discrete onset of symptoms and jaundice or elevated 
serum ALT > 100 IU/L or chronic with no symptoms 
[3]. HBV is transmitted via permucosal or 
percutaneous exposure to infected body fluids or 
blood products and it replicates vial an RNA 
intermediate that can integrate itself into host genome 
[2]. Around 90% of infants infected prenatally 
become chronic carriers, unless vaccinated at birth. 
Approximately 25% of person who becomes 
chronically infected during childhood and 15% of 
person chronically infected after childhood die of 
cirrhosis of liver cancer [4]. Rate of chronicity is 
approximately 5% in adult infection, but it reaches 
90% in neonatal infection. More than 300 million 
people have chronic liver infection globally and 
600,000 people die annually from acute or chronic 
complication of hepatitis B infection [3]. 
 
HBV infection during pregnancy is closely related to 
high risk of maternal complication including pre-
eclampsia, placenta pravia, preterm delivery, placental 
separation, ante partum hemorrhage, preterm labour, 
increased incidence of intraventricularhemorrhage, 
gestational diabetes mellitus andmortality with high 
rate of vertical transmission leading to fetal and 
neonatal hepatitis. Transmission from mother to infant 
take place in uterine, during delivery and after birth. 
Children born to HBs Ag + and hepatitis e antigen 
(HBeAg+) mother have 70-90% chance of prenatal 
acquisition of HBV infection and over 85-90% of  
them will eventually become chronic carries of the 
disease. They are main reservoirs for continued 
transmission of HBV and have high risk of 
hepatocellular carcinoma and liver cirrhosis [3]. 
 
Hepatitis B can be transmitted vertically from mother 
to child or horizontally by infected blood or by sexual 
intercourse [5]. High risk of transmission by infected 
blood is associated with the following medical and 
non-medical procedure:-  
 

1. Blood products and whole blood transmission.  
2. Surgical and microsurgical procedures. 
3. Hemodialysis. 

4. Intravenous drug application. 
5. Accidental puncture with infected blood. 
6.  Accidental contact with infected blood. 
7.  Tattoo or piercing cosmetic procedures. 
8. Manicure and pedicure. 
9. Shared use of razor or toothbrush or nail cutter 

[6]. 
 
India is mesoendemic for HBV. Hepatitis B surface 
antigen (HBsAg) positivity in the general population 
ranges from 2.4% (2.2–2.7) and among tribal 
population 15.9% (11.42-20.4). Although 
predominate mode of transmission is horizontal, 
vertical transmission also placed a significant role in 
India [7]. Based on the prevalence of Hepatitis B 
surface antigen, different areas of the world are 
classified as high (≥8%), intermediate (2-7%) or low 
HBV endemicity. India falls under the category of 
intermediate endemicity zone (average of 4%). Since 
India has one-fifth of the world’s population, it 
accounts for a large proportion of the worldwide HBV 
burden. India harbours 10-15% of the entire pool of 
HBV carriers of the world. It has been estimated that 
India has around 40 million HBV carriers. About 15-
25% of HBsAg carriers are likely to suffer from 
cirrhosis and liver cancer and may die prematurely. 
Chronic HBV infection accounts for 40-50% of 
hepatocellular carcinoma (HCC) and 20-30% cases of 
cirrhosis and chronic HCV infection accounts for 12-
32% of HCC and 12-20% of cirrhosis in the country 
[8]. 
 
India falls into the category of intermediate 
endemicity for HBV and the common genotypes 
reported from India are A followed by D. In a 
population-based study conducted by Chowdhury et 
al., 7653 subjects were screened and 2.97% tested 
positive for HBsAg, of whom majority (90%) were 
Hepatitis B e antigen (HbeAg) negative and Hepatitis 
B e antibody (anti-HBe)- positive. A study by Lodha 
et al. from New Delhi depicted the prevalence of 
HBV infection in India to be 1–2% [9]. 
 
A well designed meta-analysis by Batham et al. noted 
a high prevalence of HBV infection in the tribal 
population of India (15.9%) when compared to the 
non-tribal population (2.4%). However, in order to 
overcome the fallacy of publication bias which can 
distort the results drawn in systematic reviews, the 
authors used population-weights and estimated a 
prevalence of HBV infection to be 3.07% in the non-
tribal population when compared to 11.85% in the 
tribal population. Few other studies have assessed the 
prevalence of HBV infection in the tribal population 
of India and have noted prevalence ranging from 
4.4% in the Baiga tribal population of Madhya 
Pradesh to 37.8% in the Shompen tribe and 65% in 
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the Jarawa tribe of Andaman and Nicobar islands. 
Due to the bias of self-selection, screening blood 
donors usually underestimates the real prevalence of 
HBV in a community and most of the blood bank data 
from India depict a prevalence of HBV infection of 
about 0.2–4% [10].  
 
The predominant mode of transmission of HBV in 
India is horizontal [11], although a recent study by 
Dwivedi et al. has shown 56.8% of pregnant women 
with HBV infection to be in the high replicative phase 
and having HBeAg positivity, suggesting vertical 
transmission to play a significant role in India as well. 
The prevalence of HBsAg positivity in antenatal 
women was noted to be 0.9% in this study [12]. 
 

2. MATERIALS AND METHODS 
 
Present research study carried out with the prior 
permission of ethical committee of the Dr. Ambedkar 
College, Deekshabhoomi. Nagpur. Laboratory 
analysis completed in the Department of Biochemistry 
and Biotechnology, Dr. Ambedkar College, 
Deekshabhoomi Nagpur during the Month of 
February 2020. 
 

2.1 Study Area and Period 
 
A cross sectional sero-epidemiologic study of 
hepatitis B surface antigen and its associated factor in 
population of Kachipura in Nagpur city, India was 
conducted in the month of February 2020. Kachipura 
comes under Dharampeth area ward 82 area is 3.6 
hectares, household 400, slum code 104, population is 
2000, located in major part of Nagpur the nearby 
areas consist of hospitals like KRIMS and sunflower, 
parks-Kachipura park, lendhra park, kotak Mahindra 
bank , lendhra market etc. 
 

2.2 Selection of Population 
 
Source population were of all age group stays in 
Kachipura during the period of survey fulfil the 
selection criteria all people who can be test by the 
HBsAg kit are inclusion criteria and the people who 
drinks alcohol and other drug abuse and the people 
who are present with symptomatic characteristics and 
who are unable to answer the question were excluded 
from the study. 
 

2.3 Sample Size and the Sampling 
 

Total 322 individuals were considered by simple 
random sampling method for this research study and 
the sample size determine by the single population 
proportional formula with the assumption of 95% 
confidence interval, finally calculated sample size was 
322 from total population 2000[13-14].  

2.4 Data Collection 
 
A self-administered English Version Questionnaire 
was used to collect data related to Socio-demographic 
characteristics and associated risk factors and 
symptomatic characteristics for HBV infection were 
collected using structured  questionnaire by trained 
health care professionals the study variables included 
in the study were age, sex, education, occupation, 
food habits, medical facilities in Kachipura, regular 
hospital visits, water facilities, any drug abuse, blood 
donation, blood transfusion, ever suffered from 
jaundice, dark urine, pale stool, abdomen pain, liver 
check-up, immunity, cold cough fever, acidity, lose 
motion, constipation, pregnancy, hepatitis B status 
and blood group. Data collection from participants 
was facilitate by laboratory professional for blood 
collection [15-17]. 
 

2.5 Detection of HBsAg 
 

Two milliliter of venous blood was collected from 
study participants by trained laboratory technologist 
serum was separated by centrifugation at 4000 rpm 
for 10 minutes. Each serum was subjected to HBsAg 
antibody rapid test (Oscar Medicare Private Limited, 
India). OSCAR rapid test kit is qualitative, solid 
phase, two-site sandwich immunoassay for detection 
of HBsAg in serum HBV infection status  was defined 
by positive and negative result for HBsAg using 
HBsAg test strip[18]. 
 

2.6 Data Quality Assurance  
 

To ensure the quality of data, questionnaire was 
prepared in English language and translated it into 
Hindi and Marathi language as per the convenience of 
participants. To make sure that the questionnaire is 
appropriate and understandable. It was pretested and 
training was given for supervisor and data collectors 
for 1 day. The data collection process was supervised 
and collected data were reviewed and completeness 
by the principal investigator. Then the collected data 
were checked for consistency and accuracy. Standard 
operating procedures were strictly followed during 
blood sample collection, storage and analytical 
process. Storage conditions and expired date of 
reagents were checked. Positive and negative control 
sera were run following the manufacturer 
recommendation of the kit [19-20]. 
 

2.7 Data Analysis  
 

Collected data were checked for the completeness and 
consistency and coded manually. Then data were 
entered into Ep-idata version 3.1 and cleaned data 
were exported to SPSS version 21 windows to recode, 
compute and do other statistical analysis. In the 
univariate analysis a descriptive statistical was 

32



 
 
 
 

Wadekar et al.; UPJOZ, 41(23): 18-26, 2020 
 
 

 
21 

 

conducted to explore frequency distribution, central 
tendency, variability (dispersion) and overall 
distribution of independent variables [21]. 
 
Bivariate logistic regression analysis was conducted 
to select candidate variable for multivariable analysis. 
All explanatory variable associated with the outcome 
variable in bivariate analysis with p-value of <0.25 
were included in logistic models of multivariable 
analysis using backward stepwise method. Adjusted 
odd ratio along with 95% confidence interval was 
used to check the strength of association. Multi-
collinearity between the independent variable was 
checked using variance inflation factor. Finally model 
fitness was done using Hosmer and Lemeshow 
statistics, chi-square (x2=1.82) and p-value was 0.61. 
Variable with p value < 0.05 were considered as 
statistically significant. Confidence interval of 
outcome variable was (95% CI: 4.7-11.9) [22-23].  
 

3. RESULTS 
 
Quantitative data of Hbsag prevalance with respect to 
age, affecting factors and blood group presented in 
Table 1A and Table 1B, Age group-wise prevalence 
of HbsAg in the population of Kachipura shown in 
Fig. 1. 
 

4. DISCUSSION 
 

The result of study shows that prevalence of HBsAg 
among Kachipura population was 1.86%. According 
to WHO criteria which classifies endemicity of HBV 
infection: low endemicity area (less than 2% sero 
positive), intermediate endemicity area (2% to 7% 

seropositive) and high endemicity area (more than 8% 
seropositive), the result showed low endemicity area 
[24]. Kachipura is representative of Nagpur city in 
general because of most of inhabitant’s earnings in 
middle of income range, sex and the age distribution, 
and the level of economic and cultural developments 
in province. 
 
HBV infection is consider as major public health 
problem in India. According to the study among 
below 20 age group prevalence rate is 1%, among 20 
to 60 age group prevalence rate is 2.26% and more 
than 60 prevalence rate is 2% (Fig. 1). Prevalence rate 
in particular blood group is found to be 22% in A +ve 
and 21% in AB +ve and 57% in O +ve. Prevalence 
rate found to be 0% in blood group in O –ve. 
 
Rate of prevalence among symptomatic 
characteristics study found to be 2.89% among male, 
1.08% in female. 1.61% prevalence rate found in 
educated people 0.88% among employed population 
2.49% among fast food eaters, 2.05% among non-
vegetarian, 1.97% among NMC water drinkers, 3.08% 
among population who does drug abuse, 5% found in 
jaundice suffered population, 3.92% among 
population who has abdomen pain, 1.28% among 
strong immunity people whereas 3.41% among weak 
immunity people, 1.86% among the people who has 
indigestion issues (Table 1). In Kachipura there is no 
medical facilities available people does not visit 
hospital for regular checkup. People rarely go for 
blood transfusion and blood donation. Only one 
family among the population is aware of hepatitis B 
and other does not know about the disease, its risk 
factor and symptomatic characteristics. 

 

 
 

Fig. 1. Age group-wise prevalence of HbsAg in the population of Kachipura (Nagpur) 
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Fig. 2. Distribution of participants according to factors affecting prevalence of HBsAg 
 

The knowledge of region and age specific prevalence 
of hepatitis B infection is important for evaluating 
vaccination program and national disease prevention 
and control efforts are finding classify the region as 
having low HBV endemicity rather than intermediate 
high endemicity defined by previous study in the last 
century and past decade. Introduction of vaccination 
in this regions happened in different year and in 
different age group [25]. 
 
Vaccination program for all new borns should be 
continued susceptible adult whose HBV markers are 
all negative should have repeat checkup 
immunization, especially those individuals who have 
risk factors of having poor sleep quality, being private 
small businessmen, having a family history of HBV, 

having no personal history of vaccination and being a 
young male adult. HBV carries need to be closely 
monitor or treated. The finding of current study at to 
the knowledge of hepatitis B epidemiology in the area 
with a sizable high risk group, demonstrating the 
importance of screening programs for hepatitis B. 
mass screening permits base line estimates of 
prevalence and provide insight into the appropriate 
vaccination strategy. Furthermore because of India’s 
high incident of hepatitis B related hepato-cellular 
carcinoma, screening programs are clinically 
significant for facilitating referral of newly diagnose 
cases to appropriate medical care [26]. Presently, In 
India there is COVID Pandemic spread globally and 
mainly in India affecting socio-economic and health 
of the global population [27, 28]. 

Number of Participants 

0.
0
0 

%
 

  

H
B
sA

g 
+v

e
 

H
B
sA

g 
-v

e
 

  35
0
 

  

1
.9

7
 %

 

30
0
 

   

 

25
0
 

1
.2

8
 %

 

  

2
.4

9
 %

 

20
0
 

   15
0
 

  

2
.8

9
%

 

1
.8

6
 %

 

    

10
0
 

    5.
0
0 

%
 

  

0
.0

0
 %

 

 

3.
9
2 

%
 

 

5
0
 

 
 

 

0.
0
0 

%
 

0
 

      

Fa
ct

o
rs

 a
ff
e
ct

in
g 

p
re

va
le

n
ce

 r
at

e
 o

f 
H
B
sA

g 

  

0
.0

0 
%

 
0
.0

0
 %

 

2
.0

5
 %

 

 

0.
0
0 

%
 

0
.0

0
 %

 

    

3
.4

1
 %

 

3
.0

8
 %

 
 

0
.8

8
 %

 

1
.0

8
 %

 
1
.6

1 
%

 

34



 
 
 
 

Wadekar et al.; UPJOZ, 41(23): 18-26, 2020 
 
 

 
23 

 

Table 1A. Quantitative data of Hbsag prevalance with respect to age, affecting factors and blood group 
 

     Male Female 
 Characteristic Frequency Male Female Hbsag +ve Symptomatic Non Symptomatic Hbsag -ve Hbsag +ve Symptomatic Non Symptomatic Hbsag -ve 
Age Group < 20  96 46 50 1 1 0 45 0 0 0 50 

20-60 177 70 107 3 2 1 67 1 1 0 106 
60 + 49 22 27 0 0 0 22 1 1 0 26 

Personal 
Information 

Educated 186 83 103 2 1 1 81 1 1 0 102 
Employed 113 79 34 0 0 0 79 1 1 0 33 

Parameters 
related to 
prevalance of 
Hepatitis B 

Fast Food Eaters 201 93 108 4 3 1 89 1 1 0 107 
Non Vegetarian 244 121 123 3 3 0 118 2 2 0 121 
Medical Facilities 5 5 0 0 0 0 5 0 0 0 0 
Visit Hospital Regularly 24 5 19 0 0 0 5 0 0 0 19 
NMC water drinkers 304 126 178 4 3 1 122 2 2 0 176 
Drug Abuse 130 89 41 2 2 0 87 2 2 0 39 
Blood Donation 37 29 8 0 0 0 29 0 0 0 8 
Blood Transfusion 12 3 9 0 0 0 3 0 0 0 9 
Jaundice suffered 60 24 36 2 1 1 22 1 1 0 35 
Dark urine 82 31 51 0 0 0 31 0 0 0 51 
Abdomen pain 102 48 54 3 3 0 45 1 1 0 53 
Liver Check Up 18 7 11 0 0 0 7 0 0 0 11 
Immunity (Strong) 234 92 142 1 0 1 91 2 2 0 140 
Immunity (Weak) 88 46 42 3 3 0 43 0 0 0 42 
Indigestion Issues 161 59 102 2 2 0 57 1 1 0 101 
Hepatitis B Knowledge 5 5 0 0 0 0 5 0 0 0 0 

Blood Group A +ve 53 23 30 1 0 1 22 0 0 0 30 
B +ve 125 58 67 0 0 0 58 0 0 0 67 
AB +ve 54 26 28 0 0 0 26 1 1 0 27 
O +ve 82 29 53 3 3 0 26 1 1 0 52 
A -ve 0 0 0 0 0 0 0 0 0 0 0 
B -ve 6 2 4 0 0 0 2 0 0 0 4 
AB -ve 0 0 0 0 0 0 0 0 0 0 0 
O -ve 2 0 2 0 0 0 0 0 0 0 2 
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Table 1B. Quantitative data of Hbsag prevalance with respect to age, affecting factors and blood group 
 

     Total 
 Characteristic Frequency Male Female Hbsag +ve % Symptomatic % Non Symptomatic % Hbsag -ve 
Age Group < 20  96 46 50 1 1.04 1 1.04 0 0 95 

20-60 177 70 107 4 2.26 3 1.69 1 0.56 173 
60 + 49 22 27 1 2.04 1 2.04 0 0 48 

Personal Information Educated 186 83 103 3 1.61 2 1.08 1 0.54 183 
Employed 113 79 34 1 0.88 1 0.88 0 0 112 

Parameters related 
to prevalance of 
Hepatitis B 

Fast Food Eaters 201 93 108 5 2.49 4 1.99 1 0.50 196 
Non Vegetarian 244 121 123 5 2.05 5 2.05 0 0 239 
Medical Facilities 5 5 0 0 0.00 0 0.00 0 0 5 
Visit Hospital Regularly 24 5 19 0 0.00 0 0.00 0 0 24 
NMC water drinkers 304 126 178 6 1.97 5 1.64 1 0.33 298 
Drug Abuse 130 89 41 4 3.08 4 3.08 0 0 126 
Blood Donation 37 29 8 0 0.00 0 0.00 0 0 37 
Blood Transfusion 12 3 9 0 0.00 0 0.00 0 0 12 
Jaundice suffered 60 24 36 3 5.00 2 3.33 1 1.67 57 
Dark urine 82 31 51 0 0.00 0 0.00 0 0 82 
Abdomen pain 102 48 54 4 3.92 4 3.92 0 0 98 
Liver Check Up 18 7 11 0 0.00 0 0.00 0 0 18 
Immunity (Strong) 234 92 142 3 1.28 2 0.85 1 0.43 231 
Immunity (Weak) 88 46 42 3 3.41 3 3.41 0 0 85 
Indigestion Issues 161 59 102 3 1.86 3 1.86 0 0 158 
Hepatitis B Knowledge 5 5 0 0 0.00 0 0.00 0 0 5 

Blood Group A +ve 53 23 30 1 1.89 0 0.00 1 1.89 52 
B +ve 125 58 67 0 0.00 0 0.00 0 0 125 
AB +ve 54 26 28 1 1.85 1 1.85 0 0 53 
O +ve 82 29 53 4 4.88 4 4.88 0 0 78 
A -ve 0 0 0 0   0   0   0 
B -ve 6 2 4 0 0.00 0 0.00 0 0 6 
AB -ve 0 0 0 0   0   0   0 
O -ve 2 0 2 0 0.00 0 0.00 0 0 2 
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5. CONCLUSION 
 
Study of socio demographic characteristics, risk factor 
and symptomatic characteristics associated with HBV 
infection done thoroughly. Strong association between 
HBV infection and ABO blood grouping was found 
and also association with immunity was observed 
regarding the gender, occupation, personal history of 
vaccination and age in adults. There has been 
decrease in prevalence of HBV infection since the 
national expanded program of immunization. Mother 
to fetal vertical transmission of HBV is well 
controlled. Transmission between adult has become 
most common mode of HBV spread. While survey 
focus on Kachipura region of Nagpur but it is likely 
that similar results were found else were in the 
country. Identifying groups at risk for susceptibility 
can assist in the development of national strategies to 
target specific group for cost effective salvage 
vaccination program for adulating the future. 
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ABSTRACT 

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are widely used 

analgesics. NSAIDs can inhibit cyclooxygenase (COX) enzyme, 

thereby targeting the prostaglandin (PG) pathway resulting in the 

prevention and treatment of cancer. Five NSAIDs were selected 

belonging to different classes based on the literature survey. The study 

aims to investigate the cytotoxic effect of NSAIDs and its synergism 

with quercetin, on lung cancer cell line A549 for repositioning. 

Cytotoxic assay and in-silico screening of NSAIDs was the 

methodology employed to attain the objective. The significance of 

repositioning of NSAIDs is cost-effectiveness and non- invasive cancer 

management. 

 

KEYWORDS; Repositioning, NSAIDs, Cyclooxygenase enzyme, In-silico Docking, 

Synergistic effect. 

 

INTRODUCTION 

Lung cancer is bronchial (airway) cancer. The etiological cause of lung cancer is the 

inhalation of carcinogens through the air into the lungs. Lung cancer is responsible for a huge 

number of deaths in Asia, and a total of 160,068 lung cancer cases were reported in Asian 

countries in 2018.
[1]

 The two main types of lung cancer are small cell and non-small cell lung 

carcinoma (NSCLC)
[3][4]

, a majority (85%) being the cases of NSCLC.
[5]

 Adenocarcinoma is 

a common subtype of NSCLC (around 40% of the total NSCLC), and it originates in 

peripheral lung tissue.
[6],[7]

 Drug repositioning is the application of already approved drugs 

and compounds for the treatment of another indication. Generally, it takes around 7 to 12 

World Journal of Pharmaceutical Research 
SJIF Impact Factor 8.084 

Volume 9, Issue 7, 1795-1806.          Research Article              ISSN 2277– 7105 
   
 

 

 

 

Article Received on 

28 April 2020, 
 

Revised on 19 May 2020, 

Accepted on 09 June 2020, 
 

DOI: 10.20959/wjpr20207-17849 

*Corresponding Author 

Dr. Archana Moon 

Post Graduate Teaching 

Department of 

Biochemistry, Rashtrasant 

Tukadoji Maharaj Nagpur 

University, Nagpur-440033. 

39



www.wjpr.net                                Vol 9, Issue 7, 2020. 

Moon et al.                                                            World Journal of Pharmaceutical Research 

1796 

years for the de novo manufacture and marketing of any drug. However, drug repositioning 

can minimize the time and cost of development.
[22,12,13,16,21]

 

 

The present study tried to demonstrate a drug repositioning strategy for lung cancer using 

NSAIDs and augmentation by quercetin. Most lung cancer patients become immuno-

suppressed due to radiotherapy and chemotherapy, which leads to serious complications in 

lung cancer patients.
[21]

 In such situations, a drug repositioning regime can prove to be 

beneficial in the management of lung cancer. One of the pharmacological actions of NSAIDs 

is to inhibit cyclooxygenase (COX). Cyclooxygenase enzyme catalyzes the formation of 

prostaglandins H2 (precursor for the synthesis of prostaglandins).
[12,13]

 NSAIDs reduce COX-

2 catalyzed formation of specific prostaglandins (particularly PGE-2), which promote key 

cellular processes in cancer development including mitogenesis, mutagenesis, angiogenesis, 

deregulation of apoptosis, immune- suppression and metastasis, thereby acting as chemo-

preventive agents.
[13,15]

 The goal of this study was to find evidence of antiproliferative 

activity of selected NSAIDs (Diclofenac, Naproxen, Tolfenamic acid, Ibuprofen, and 

Celecoxib), determine an effective dosage and study synergism with quercetin on lung cancer 

cell line A549. The selection criteria of NSAIDs were based on previous literature. Also, 

NSAIDs of five different classes were incorporated, which were as follows. 

NSAID Class Compound used in the Study 

anthranilic acid derivatives Tolefenamic Acid 

phenylacetic acid derivative Diclofenac 

propionic acid derivative Naproxen 

pyrazole derivative Celecoxib 

monocarboxylic acid Ibuprofen 

 

Diclofenac is a potent inhibitor of COX2, resulting in a decrease of prostaglandins E2 

synthesis, thus having antiproliferative activity.
[15]

 Naproxen inhibits PGE2 synthesis and 

therefore reducing the COX activity in colorectal cancer.
[16,19]

 Tolfenamic acid activates the 

p38 mitogen-activated protein kinase (MAPK) pathway in pancreatic and colorectal 

cancer.
[23,20]

 Celecoxib can suppress tumor growth, lung metastasis, and angiogenesis at high 

doses.
[19]

 Ibuprofen is found to inhibit COX 1 and COX 2.
[12]

 The selected phytochemical 

quercetin (3,30,40,5,7- pentahydroxyflavone (30,40,5,7 tetrahydroxyflavonol or 3,30,40,5,7-

pentahydroxy-2- phenylchro- men-4-one) exhibits antiproliferation in cancer cells by 

induction of growth arrest in G1or G2 phase, apoptosis and inhibition of angiogenesis.
[18,19]

 

Also, molecular docking on cyclooxygenase enzyme was investigated in this study. 

Computer-based simulation of the binding interactions of the protein-ligand complex was 
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performed to understand binding affinities of drugs and compounds (ligand) and COX1 and 

COX2 enzyme (protein). Autodock was employed to compute energetically stable 

conformation(s) that model(s) the structure of the complex
[27,28]

 as ligands for docking 

studies. 

 

MATERIALS AND METHODS 

Cell Culture and Media 

The A549 lung cancer cell line was procured from NCCS, Pune. Cells were maintained in 

Dulbecco's Modified Eagle Medium (DMEM) with 10% FBS and 1% 

penicillin/streptomycin. The cells were maintained in T25 vented type of adherent tissue 

culture flasks at 37oC in CO2 incubator with 5% CO2 concentration. Cells were harvested by 

trypsinization when the culture reached confluency. 

  

TREATMENT IN CELL CULTURE 

1. Single Compound study 

NSAIDs and quercetin were prepared with suitable solvents for the treatment of the cell 

culture. According to the solubility, Tolfenamic acid and Diclofenac were dissolved in 

distilled water, Naproxen and Celecoxib were dissolved in DMSO (50%), Ibuprofen and 

Quercetin were dissolved in Ethanol (100%). On the other hand, cells were seeded onto 96 

titer well plate, after counting the cells using a hemocytometer (improved Neubauer 

chamber). The seeded cells were treated with NSAIDs and quercetin in amounts ranging from 

25 micromoles to 100 micromoles and 10 micromoles to 100 micromoles respectively.
[29]

 

 

2. Synergistic Study with varied combinations of drugs 

A novel approach to study the synergistic potential of drugs was employed in this study. A 

cocktail of two, three, and four NSAIDs were prepared. The dose of NSAIDs to study 

synergism was as follows, 100 micromoles of Tolfenamic acid, Celecoxib, Diclofenac and 

Quercetin, 75 micromoles of Ibuprofen and, 60 micromoles Naproxen. 

 

Cell viability assay (MTT assay) 

Cytotoxic assessment of A549 cell line post-treatment was performed by MTT assay. MTT 

assay was based on the reduction of tetrazolium dye (MTT) by metabolically active cells 

turning the dye purple. Therefore, the viable and unviable cells were differentiated based on 

purple color, which was assessed using a spectrophotometer. 
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Cell viability was determined post-treatment at regular 24-hour time intervals for 96 hours. 

This was done by adding 100 microliters media with MTT dye to each well in the plate. The 

plate was wrapped in an aluminum foil and incubated for 4 hours in a humidified atmosphere 

at 37°C to allow the formation of the formazone crystals (purple product). After the 

incubation period, the media and MTT were carefully removed. DMSO was added to each 

well. Absorbance was recorded immediately in a 96 well-plate reader at 570 nanometers. 

 

Statistical analysis 

The cell viability results were statistically analyzed using one- way ANOVA method. P<0.05 

was considered to be significant. The statistically significant concentrations of NSAIDs and 

quercetin were shortlisted for further studies. 

 

In-silico study 

In-silico study was done using the Autodock Software to corroborate with the findings of in- 

vitro demonstration of repositioning efficiency. A computer-generated representation of the 

five NSAIDs (Tolfenamic acid, Naproxen, Celecoxib, Ibuprofen, and Diclofenac) and 

Quercetin were used as ligands, to study binding affinities with the target proteins i.e., 

Cyclooxygenase 1 and Cyclooxygenase 2 (prostaglandin-endoperoxide synthase) (PTGS) 

enzyme. 

 

Protein structure and ligand preparation for Docking. 

The biological macromolecular protein structure of COX2 (PDB Id: 5F19) was obtained by 

sequences from the RCSB protein databank. Ligplots were obtained from PDBSum-Generate. 

Protein structure server SWISS-MODEL was used for homology- based modeling of COX1 

(PDB Id-a147) because the PDB structure was not available in the RCSB protein databank. 

Ligand structure drugs and phytochemicals were obtained from PubChem 

  

RESULT AND DISCUSSION 

The present study investigated the synergistic and augmented effects of selected non- 

steroidal anti-inflammatory drugs (NSAIDs) viz., Tolfenamic acid, Celecoxib, Diclofenac, 

Naproxen and Ibuprofen and Quercetin on Lung cancer A549 cell line. MTT assay was 

performed to gauge the cytotoxicity of each treatment. Finally, the in-vitro results were 

corroborated with the molecular interaction of COX-1 and COX-2. The molecular 

interactions were studied using in-silico molecular docking. 
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Our findings indicate that tolfenamic acid was most cytotoxic to cells at a dose of 25 

micromoles and 100 micromoles at all time-points until 96 hours. Naproxen was found to be 

most cytotoxic at 25 micromoles, 50 micromoles, 60 micromoles, and 75 micromoles. 

Ibuprofen and diclofenac were most cytotoxic at 75 micromoles, 60 micromoles, 100 

micromoles, and 50 micromoles, respectively, at all-time points. Celecoxib was cytotoxic to 

cells at 25 micromoles, 75 micromoles, and 100 micromoles at all time-points.
[29]

 Quercetin 

has indicated cytotoxicity at 100 micromoles, 90 micromoles, 70 micromoles, 50 micromoles 

and 10 micromoles at all the time-points as indicated in Graph 1. 

 

 

Graph 1: % viability against Quercetin. 

 

The results of cell cytotoxicity of the cocktail preparation of the drugs to study the synergistic 

potential of drug repositioning of NSAIDs are shown in graphs 2-5. Amongst the two-drug 

combinations, the cocktail of Tolfenamic acid and Diclofenac was most cytotoxic, reducing 

the cell viability to 65 % at 96 hours. 

 

Synergistic cytotoxicity: 2 Drug Combination 

 

Graph 2: MTT assay combination of 2 drugs. 
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TA: (Tolefenamic Acid); IB: (Ibuprofen); CL: (Celecoxib); N: (Naproxen); DC: (Diclofenac) 

CU: (Curcumin) 

Amongst the three-compound combinations, a cocktail of Naproxen, Quercetin and 

Celecoxib was most cytotoxic, reducing the cell viability to 59% after 72 hours of treatment. 

 

Synergistic cytotoxicity: 3 drug combination 

 

Graph 3: MTT assay combination of 3 drugs. 

TA: (Tolefenamic Acid); IB: (Ibuprofen); CL: (Celecoxib); N: (Naproxen); DC: (Diclofenac) 

CU: (Curcumin) 

A preparation of diclofenac, naproxen, quercetin and celecoxib was found to exhibit the 

highest synergistic effect in case of four-drug combinations. Diclofenac, naproxen, quercetin 

and celecoxib reduced the cell viability to 76%. 

 

Synergistic cytotoxicity: 4 drug combination 

 

Graph 4: MTT assay combination of 4 drugs at 96 hour. 
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TA: (Tolefenamic Acid); IB: (Ibuprofen); CB: (Celecoxib); N: (Naproxen); DC: (Diclofenac) 

CU: (Curcumin). 

 

The five-compound synergistic effect of tolefenamic acid, celecoxib, diclofenac, naproxen 

and quercetin was found to be most potent, thereby reducing the cell viability to 52.4% at 96-

hour time-point. 

 

Synergistic cytotoxicity: 5 drugz combination 

 

Graph 5: MTT assay combination of 5 drugs. 

T: (Tolefenamic Acid); I: (Ibuprofen); C: (Celecoxib); N: (Naproxen); D: (Diclofenac) CU: 

(Curcumin). 

 

Table 1: Synergistic potential of repositioning. 

 % Viability Best outcome 

Time of Incubation 72 hours 96 hours  

Two NSAIDs Combination Treatment  

TA+Q 79% 87% 

TA+DC 

TA+IB 90% 98% 

TA+DC 84% 66% 

TA+N 100% 76% 

CL+DC 90% 76% 

IB+DC 83% 91% 

DC+N 95% 95% 

DC+Q 85% 104% 

TA+CL 175% 78% 

CL+IB 109% 83% 

Three NSAIDs Combination Treatment  

TA+CL+IB 82% 78% 

N+Q+CL 

TA+CL+N 105% 67% 

CL+IB+TA 85% 66% 

CL+IB+N 111% 89% 

IB+DC+TA 83% 97% 

IB+DC+CL 84% 89% 
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IB+DC+Q 115% 98% 

DC+N+TA 90% 145% 

DC+N+CL 74% 85% 

DC+N+IB 148% 78% 

N+Q+TA 125% 95% 

N+Q+CL 59% 99% 

N+Q+IB 84% 93% 

N+Q+DC 142% 83% 

TA+CL+Q 97% 114% 

Four NSAIDs Combination Treatment  

DC+N+Q+CL - 76% 

DC+N+Q+CL 
TA+CB+IB+N - 91% 

CL+IB+DC+N - 96% 

DC+N+Q+TA - 92% 

Five NSAIDs Combination Treatment  

TA+CL+IB+DC+Q 150% 83.2% 

TA+CL+DC+N+Q 
CL+IB+DC+N+Q 106% 90.3% 

IB+DC+N+Q+TA 71.9% 116% 

TA+CL+DC+N+Q 52.4% 105% 

T: (Tolefenamic Acid); IB: (Ibuprofen); CL: (Celecoxib); N: (Naproxen); D: (Diclofenac); Q: 

(Quercetin) 

 

Table 2: Comparison of Dock Score of Standard Chemotherapeutic Drugs, With Nsaids 

and Quercetin For Cox-1 And Cox-2 Binding. 

Ligand Cycloxygenase 1 Cycloxygenase 2 

   

NSAIDs 
Binding 

Energy 
Interacting Sites 

Binding 

Energy 
Interacting Sites 

Tolfenamic acid -8.82 
Asn 381, His 385 

Tyr 384 
-8.56 Asn 375, Asn 376 

Ibuprofen -7.56 Trp 386 -6.96 
Asn 537, Val 228 

Gly 533 

Diclofenac -7.78 
Asn 381, Tyr 384 

His 206 
-8.08 

Gly 225, His226 

Val 228, Asn375 

Naproxen -8.23 
Met 390, Trp 386 

Asn 381 
-7.96 Val 228, Asn 537 

Celecoxib -6.94 Tyr 403,His 387 -8.44 Gln 374,Arg 376 

Quercetin -9.57 
His 387, Thr 205, 

Asn 381 
-9.19 

Arg 376, Asn 375 

Val 228, Asn 537 

Gln 374, Tyr 37, 

Gly 533 

Standard 

Chemotherapeutic Agents 

Binding 

energy 

 

Binding 

Energy 

 Etoposide -10.35 -12.45 

Irinotecan -13.23 -13.73 

Paclitaxel -7.39 -11.45 
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The interactions of NSAIDs and quercetin with cyclooxygenase 1 and 2 was considered to be 

based on the binding of ligand with the proteins COX 1 and 2. The binding energy was 

assigned with a docking score. Dock score is a function of the binding energy of ligands-

proteins. Table 2 represents the in silico analysis represented by a docking score as a 

mathematical function and putative interacting amino acids in the binding site. The NSAIDs 

and phytochemicals were compared with standard chemotherapeutic drugs, Etoposide, 

Irinotecan, and Paclitaxel. A ligand’s lower negative dock score indicates a higher binding 

affinity with the protein. 

 

Tolefenamic acid had the highest in silico binding potential with three interacting amino 

acids asparagines, histidine, and tyrosine for COX 1 and two interacting amino acids, both 

asparagines for COX 2. A slightly higher binding potential of tolefenamic acid for COX 1 

complies with the presence of three interaction units in COX 1. The phytochemical quercetin 

had higher binding potential than NSAIDs, and quercetin has three interacting amino acids 

(histidine, threonine, and asparagines) with COX 1 and seven interacting amino acids (valine, 

glycine, glutamine, tyrosine, arginine, and two asparagine) with COX 2. Naturally, the 

NSAIDs, and phytochemical had a lower binding potential as compared to standard 

chemotherapeutic drugs. However, a few like tolefenamic acid and quercetin hold potential. 

Also, the chemotherapeutic drugs have multiple cellular targets to inhibit cell division or 

induce cell death, although, the NSAIDs solely target the prostaglandin pathway. Therefore, 

the chemopreventive action of NSAIDs should be seen as a potential for further development, 

which holds future promise, and the in silico findings surely suggest the NSAIDs to be an 

active specific binding agent. 

 

CONCLUSION 

Lung cancer is the result of an aggressively proliferating group of lung cells. The study has 

demonstrated an effective repositioning strategy for lung cancer. The repositioning of 

NSAIDs and quercetin has been able to induce cytotoxicity in A549 lung cancer cells. Thus, 

it can be concluded that a combination of NSAIDs works better than single NSAIDs in 

inducing cytotoxicity. Previous repositioning strategies focused on using a single compound 

for treating an indication, yet the present study was focused on creating a regime of 

compounds for better success in repositioning. Therefore, a study to find out the synergistic 

potential of the NSAIDs was performed. It was found that synergism was effective against 

A549 cells. In The synergistic study, this two-drug, three-drug, four-drug, and five-drug 
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cocktails showed potential cytotoxic effects. Furthermore, the results show that the 

augmentation of NSAIDs by phytochemical quercetin always works better than a non-

augmented combination. The results of synergistic potential and augmentation demonstrate a 

promising novel repositioning strategy that has never been done before. The results of in 

silico studies for the binding of compounds proved the interaction NSAIDs and quercetin 

with cyclooxygenase enzyme. Tolefenamic acid had the highest in silico binding affinity. 

Also, quercetin, a proven antiproliferative agent, had a high binding affinity with 

cyclooxygenase. Lung cancer is a complex phenomenon. Thus, the present study was focused 

on helping find a non-invasive management strategy, rather than to claim a replacement of 

conventional cancer therapies. The study demonstrated the potential of repositioning NSAIDs 

for lung cancer management augmented with quercetin. 
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ABSTRACT 
Agriculture is the primary source of livelihood for about 58 per cent of India’s population. 
Agriculture is important in India for the obvious reason of its centrality, given that it accounts for a 
large share in GDP (gross domestic product) (16%), and an even larger share in employment 
(49%).Perhaps it is even more important because, as the experience of the last few years illustrates, 
it has the potential to hold back Indian development. Climate change and agriculture are 
interrelated processes, both of which take place on a global scale. Global warming affects 
agriculture in a number of ways, including through changes in average temperatures, rainfall, and 
climate extremes adversely affect the growth of crop plants, yield and quality of agriculture 
products. Pest outbreak and increased abiotic stresses due to climate change pose a high risk to 
tropical crop production. Although conventional breeding techniques have significantly increased 
crop production and yield but new approaches are required to further improve crop production in 
order to meet the global growing demand for food. Genome editing technologies such as Zinc Finger 
Nucleases (ZFNs), Transcription Activator like Effector Nucleases (TALENs) helps to target gene of 
interest but these methods are expensive and time consuming. CRISPR(Clustered Regularly 
Interspaced Short Palindromic Repeats)proves as a powerful tool in this aspect, it is versatile, easy 
to design and cost effective tool for development of non-transgenic genome edited crop plants to 
overcome abiotic stress due to drastic climate change and to ensure food security as well as to 
enhance the Indian agriculture based economy in future. This review article discusses the molecular 
mechanism of CRISPER/Cas9 technology and its application in crop improvement. 
 

Keywords: CRISPER/Cas9; biotic/abiotic stress tolerance; crop improvement. 
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2 

INTRODUCTION 
 
In today’s world, almost one billion people suffer 
from chronic malnourishment, while at the same 
time our agriculture systems are degrading, 
exacerbated by the loss of biodiversity and 
uncertainties of climate change [1]. With increase 
in population, demand for food has also increased 
and hence to meet the global demand for food, it is 
necessary to increase agricultural productivity. 
There are many genetically modified crops since 
the procedure is time consuming and expensive it 
is not applicable on large scale. Also many 
genetically modified crops are not acceptable due 
to health issues. Government regulatory 
frameworks that aim to safeguard human and 
environmental biosafety have led to significant 
cost barriers to the rapid widespread adoption of 
new GM traits [2]. As a result, the advantages of 
GM traits have been restricted to a small number 
of cultivated crops [3]. The risk involved in 
altering genomes through the use of genome 
editing technology are significantly lower than 
those associated with GM crops because most 
edits alter only a few nucleotides producing 
changes that are not unlike those found throughout 
naturally occurring population [4]. Population 
growth, climate change, and food shortage are 
some of the threatening current issues for the 
world community. World population is growing 
rapidly and is projected to reach 9.7 billion by 
2050. Besides this, increase in biotic/abiotic stress 
such as salinity, soil infertility, drought, flood, etc. 
leads to decrease in agricultural productivity 
resulting in the low crop yield. To overcome such 
problem CRISPR serves as an important tool. The 
CRISPR/Cas9 system is a plant breeding 
innovation that uses site-directed nucleases to 
target and modify DNA with great accuracy     
[5,6] Developed in 2012 by scientists from          
the university o California, Berkeley, 
CRISPR/Cas9has received a lot o attention in 
recent years due to its range of applications 
including biological research, breeding and 
development of agricultural crops and animals and 
human health applications [7] these includes gene 
silencing, DNA free CRISPR-Cas9 gene      
editing, homology-directed repair(HDR), and 
transient gene silencing or transcriptional 
repression(CRISPRi). CRISPR is an enzyme 
found in bacterial defence system which requires 

guide RNA (gRNA) for its activity. The 
CRISPR/Cas9 system is basically ‘micro scissors’ 
that cuts the DNA in more precise and directed 
manner than the conventional techniques. Once 
the DNA is cut, scientists rely on the cells’ natural 
DNA repair mechanism to adjust the DNA as 
desired. 
 
The CRISPR system is a sophisticated adaptive 
immune mechanism present in archaea or defence 
against invading bacteriophages and exogenous 
plasmids [8]. A complete CRISPR-Cas9 locus 
comprises a CRISPR array that harbors short 
repetitive elements intercalated with invader 
DNA-targeting spacers, an AT rich leader 
sequence and an operon of cas genes encoding the 
Cas proteins [9]. It is site specific genome editing 
technology for multiple sites. Fewer inputs are 
required for greater results.  
 
MECHANISM OF ACTION OF 
CRISPR/CAS9 
 
Workers across the world have described three 
types of CRISPR mechanism. Type II of CRISPR 
is the most studied type [10]. The types I and III 
system involves specific Cas endonuclease which 
make the pre-crRNA (Pre CRISPR RNA) and 
after attaining maturity, this crRNA assembles 
into Cas protein complex. This complex possess 
ability to recognize and cleave nucleic bases 
complementary to crRNA [11].The CRISPR/Cas9 
type II is characterized as a small RNA based 
immune system of archea and bacteria [12] Type 
II CRISPR/Cas9 system from Streptococcus 
pyrogenes, have been developed as versatile 
genome editing tools for a wide variety of 
potential application [13] The CRISPR/Cas9 
system requires two components, single guided 
RNA (sgRNA) and Cas9, to recognize and cleave 
the target DNA, thereby instigating the DNA 
repair mechanism and leading to gene mutation 
[14].The Cas9 nuclease-mediated cleavage is 
guided by a single guide RNA (sgRNA) which 
recognizes the target DNA via standard Watson-
Crick base pairing [15]. sgRNAs are 20-22 
nucleotides (nt) in length, which can be easily 
designed and synthesized as oligonucleotides. 
Thus Cas9 nuclease can be targeted to any DNA 
sequence with 5’N(20-22) –NGG by changing the 
20-22 nt guide sequence [16].Cas9 contains 2 

53



Marotkar et al. 

 
3 

domains: (1) an H.NH domain, and (2) a Ruc-V-
like domain. The first domain cleaves the 
complementary strand of CRISPR RNA (crRNA) 
and the second domain breakes the opposite strand 
of the double stranded DNA.The sgRNA consists 
of the seed sequence and nonseed sequence 
adjacent to the protospacer adjacent motif (PAM) 
sequence, and is the most important part of the 
guide RNA (gRNA) sequence in the 
CRISPR/Cas9 system [17]. 
 
The CRISPR molecule is made up of short 
palindromic DNA sequences that are repeated 
along the molecule and are regularly spaced. 
Between these sequences are “spacers”, foreign 
DNA sequences from organisms that are 
previously attacked the bacteria [7].The CRISPR 
molecule also includes CISPR associated gene or 
Cas gene. These encode proteins that unwind 
DNA and cut DNA, called helicases and nucleases 
respectively [18]. In general, the action of the 
CRISPR/Cas9 system can be divided into three 

stages in response to invading foreign DNA 
[19,20]: (i) acquisition stage- the invading DNA is 
identified and a spacer sequence derived from the 
target DNA is inserted into the host CRISPR array 
to establish immunological memory; (ii) 
expression stage- the Cas9 protein is expressed, 
and the CRISPR array is transcribed into a 
precursor RNA transcript (pre-crRNA). A non-
coding trans-activating CRISPR RNA (crRNA) 
then hybridizes to the pre-crRNA and Cas9 
protein and processes then into mature RNA units 
known as crRNAs ; and (iii) interference stage- 
the mature crRNA guides the Cas9 protein to 
recognize the appropriate DNA target, leading to 
the cleavage and degradation of the invading 
foreign DNA [21] Scientists make use of 
CRISPR-Cas9 systems’ recognition of specific 
DNA sequence and apply it in the process of 
development of improved crops. Instead of viral 
DNA as spacers, scientists design their own 
sequences, based on their specific gene of interest 
(Fig. 1).  

 

 
 
Fig. 1. Schematic representation of mechanism CRISPR/Cas9 in prokaryotes and in engineered 
CRISPR/Cas9 system 
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Fig. 2. Mechanism of CRISPR/Cas9 
 
If a gene’s sequence known, it can be easily used 
in CRISPR. It will then act just like a spacer for 
the system and guide the Cas9 protein to a DNA 
matching sequence [5,18]. Plant cells can repair 
double stranded breaks either by untemplated 
annealing of the DNA ends (known as SDN-1 
editing), which often causes small sequences 
changes and generates gene knockouts or by 
integrating a different piece of DNA at the DSB to 
generate short sequence replacements of less than 
20 nucleotides (SDN-2 editing) or longer 
sequence replacements or insertions (SDN-
3editing) [22]. 
 
STEPS INVOLVED IN CRISPR/CAS9 IS AS 
FOLLOWS 
 
Step 1 describes the selection of gene and 
designing of gRNA, step 2 describes the cloning 
of the gRNA in a suitable binary vector, step 3 
shows the availability single and multiplex 
editing, step 4 describes methods of 
transformation, step 5 explains screening methods 
of edited crops and step 6 demonstrates the 
evaluation and selection of the desirable 
transgene-free plant for the target trait [23]. 

CROP TRAITS THAT ARE IMPROVED BY 
CRISPR/CAS9 TECHNOLOGY 
 
There are many crops that are improved through 
the use of CRISPR/Cas9 technology. In rice, when 
the LAZY1 gene was knocked out by 
CRISPR/Cas9, a tiller spreading phenotype was 
generated, which could increase crop yield under 
certain circumstances [24]. Grain Weight 2 (GW2) 
is a key gene in cereal crops, which when 
disrupted increases grain weight and protein 
content in wheat [25]. Li. et al. [26] used the 
CRISPR/Cas9 system to mutate the Gn1a , DEP1 
and GS3 genes of the rice cultivar Zhonghua11, 
producing mutants with enhanced grain number, 
dense erect panicles, and larger grain size , 
respectively. CRISPR/Cas9 technology has been 
used to target FAD2 to improve oleic acid content 
while decreasing polyunsaturated fatty acids in the 
emerging oil seed plant Camelina sativa [27]. 
DuPoint pioneer (now Cortea AgriScience) 
knocked out the maize waxy gene Wx1, which 
encodes the granule-bond starch synthase (GBSS) 
gene that is responsible for making amylose [3]. In 
the absence of GBSS expression in the 
endosperm, amylase was not synthesized, and thus 
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created a high amylopectin (waxy) maize with 
improved digestibility and the potential for bio-
industrial application. The release of commercial 
hybrids with this trait is planned for 2020. The 
same gene has also been targeted in the potato by 
researchers at the Swedish Agricultural University 
to produce waxy potatoes, with improved cultivars 
aimed predominantly at the industrial starch 
market to be released in the next few years [28] In 
rice, Sun et al. [29] used CRISPR/Cas9 
technology to generate targeted mutations in 
SBEIIb, leading to a higher proportion of long 
chains in amylopectin, which improved the fine 
structure and nutritional properties of the starch. 
 
Tashkandi et al. [30] used the CRISPR-Cas9 
system to engineer tomato plants resistant to the 
tomato yellow leaf curl virus by targeting the coat 
protein and replicase loci of the genome. Tomato 
dicer-like 2 (DCL2) genes were targeted and the 
dcl2 mutants displayed viral symptoms when 
infected by potato virus, suggesting the DCL2 is 
involved in the defense mechanism against RNA 
viruses [31,32].The Solyc08g075770 gene has 
been identified to the function in Fusarium wilt 

tolerance, and CRISPR-Cas9 knockout transgenic 
plants exhibited disease susceptibility [33]. 
Mitogen activated protein kinase 3 (MAPK3) has 
been shown to confer resistance to B. cinerea by 
using CRISPR-Cas9 technology [34]. Ortigosa et 
al. used CRISPR/Cas9 to target JAZ2 gene in 
tomato to raise resistance against bacterial speck 
disease [35]. CRISPR-Cas9 technology was also 
used to develop resistance against banana streak 
virus by targeting ORF region of virus [36]. 
 
Zhang et al. [37] used CRISPR/Cas9 technology 
to generate Taedr1 wheat plants by simultaneous 
modification of three homologs of EDR1. The 
resulting plants were resistant to powdery mildew 
and did not show mildew-induced cell death. In 
rice, enhanced rice blast resistance and bacterial 
blight resistance were separately obtained by 
mutagenesis of OsERF922 and OaSWEET13 
[38,39]. Furthermore, powdery mildew – 
resistance tomatoes were generated by editing 
SIMLO1 [40], and the bacterial speck-resistant 
tomatoes were created by disrupting SIJAZ2 [41]. 
In this way many crop’s and fruit crop’s gene 
were edited successfully (Table no. 1). 

 
Table 1.  Crops and fruit crops that are improved by CRISPR/Cas9 technology 
 

Crop species Target gene Target trait Reference 
Rice LAZY1 Tiller-spreading [24] 

Wheat GW2 Increased grain weight and protein content. [25] 
Rice Gn1a,GS3,DEP1 Enhanced grain number, larger in size and dense erect 

panicles 
[26] 

Camelina sativa FAD2 Decreased polyunsaturated fatty acid [27] 
Potato Wx1 High amylopectin content [3] 
Rice SBEIIIb High amylase content [29] 

Tomato CP and Rep of virus Resistance against tomato yellow leaf curl virus [30] 
Tomato DCL2 Susceptibility of potato virus X, tobacco mosaic virus, 

and tomato 
[31,32] 

Tomato Solyc08g075770 Susceptibility of Fusarium wilt disease [33] 
Tomato MAPK3 Susceptibility to gray and mold disease [34] 
Tomato JAZ2 Resistance against bacterial speck disease [35] 
Banana ORF region of virus Resistance against banana streak virus [36] 
Wheat EDR1 Powdery mildew resistance [37] 
Grape MLO7 Resistance against powdery mildew [42] 
Grape WRKY52 Resistance against gray mold disease [43] 
Cacao NPR3 Resistance against Phytophthora tropicalis [44] 
Papaya aIEPIC8 Phytophthora palmivora [45] 
Citrus LOB1 promoter Resistance against citrus canker [21] 
Apple DIPM1, 2, 4 Resistance against fire blight disease [42] 

Watermelon ALS Resistance against herbicide [46] 
Cucumber WIP1 Generation of gynoecious plant [47] 

Ground cherry SP, SP5G, CLV1 Introduction of traits associated with morphology, flower 
production , and fruit size 

[48] 

Kiwifruit CEN4, CEN Generation of a compact plant with rapid terminal flower 
and fruit development 

[49] 
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Fig. 3. Flowchart describing the steps involved in CRISPR/Cas9 based genome editing 
 
CONCLUSION 
 
Increased agricultural production and sustainable 
food security is of paramount importance for a 
growing population, both globally and in India 

[50]. Rice is one of the major staple food crops, on 
which over half of the world’s population and 
80% of Asians are dependent for meeting their 
daily energy needs. India is the second largest 
consumer (around 100 million tones) as well as 
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producer (115 million tone’s) of milled rice 
after China. Rice, like other crops, is exposed to 
various biotic and abiotic stresses during its life 
cycle. Several diseases such as bacterial leaf blight 
and blast, and insect pests like the brown plant 
hopper, cause significant damage that result in 
devastating yield reductions. The crop losses from 
some of these biotic stresses can be as high as 
50% and even reach 90% in epidemic conditions. 
Agriculture has remained as a centerpiece of 
Indian economy. Though it is a main source of 
livelihood for a majority of Indian population, it 
still stands as a technologically backward sector. 
Despite its importance to the economy, little has 
been done to revive the sector. From production 
challenges to financing inefficiencies, Indian 
agriculture is plagued by several issues in which 
climate change is a big threat for Indian 
agriculture. To overcome these problems need to 
crop modification. New breeding techniques 
provide scientists the ability to precisely and 
quickly insert the desired traits than conventional 
breeding. CRISPR/Cas9 based genome editing is a 
fundamental breakthrough technique. Application 
of genome editing tools in crop improvement to 
enhance yield, nutritional value, disease resistance 
and other traits will be a prominent areas of work 
in the future. In the last 5 years, it is being applied 
vigorously in many plant systems for functional 
studies and combating biotic and abiotic stresses 
as well as to improve other important agronomic 
traits. Though several modifications to this 
technology have to lead to increasing on-target 
efficiency, most work carried is preliminary and 
needs further improvement. Nevertheless, 
CRISPR/Cas9 based genome editing will gain 
popularity and be an essential technique to obtain 
‘suitably edited’ plants that will help achieve the 
zero hunger goal and maintain feed the growing 
human population. 
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ABSTRACT 
Agriculture is the back bone of India, with majority of them depending on it for adequate 
livelihood. However, Indian farmers are not getting expected income from this sector owing to many 
problems relating to pest and disease, pesticides, fertilizer and processing, among others. Notably, 
digital agriculture has potential to make agriculture more productive and consistent, as well as 
using of time and resources more efficiently. This brings critical advantages for farmers and wider 
social benefits around the world. Digital devices Brings something valuable to farming from data 
collection, through to management and processing, as well as guidance and direction.  This paper is 
an attempt to get an insight into digital technologies and applications of sensors, communication 
networks, Unmanned Aviation Systems (UAS), Artificial Intelligence (AI), robotics and other 
advanced machinery based on the principles of the internet in agricultural sector and potential of 
digital technology in India. 
 

Keywords: Artificial intelligence; digital agriculture; precision farming; robotics. 
 

INTRODUCTION  
 
India is already large population is expected to 
become the world’s largest in the next 20 years, 
while its economy will soon overtake Japan’s to 
become the world’s third largest. The resulting 
increase in the demand for food will need to be 

met through higher agricultural productivity or by 
increasing food demand [1]. Agriculture is the 
most important sector of Indian Economy. 70% 
rural household depend on agriculture, where, 
Indian agriculture sector accounts for 18 percent 
of India’s Gross Domestic Product (GDP) and 
provides employment to 60 percent ofpopulation 
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[2]. Digital agriculture is the use of new and 
advanced technologies, integrated into one system, 
to enable farmers and other stakeholders within 
the agriculture value chain to improve food 
production. Most of today’s farmers make 
decision such as how much fertiliser to apply 
based on a combination of rough measurements, 
experience and recommendations. Once a course 
of action is decided, it is implemented but the 
results are normally not seen until harvest time 
[3]. Digital agriculture is Information and 
communications technology (ICT) and data 
ecosystems to support the development and 
delivery of timely, targeted information and 
services to make farming profitable and 
sustainable while delivering safe nutritious and 
affordable food for all [4]. A digital system 
gathers data more frequently and accurately, often 
combined with external sources (such as weather 
information). The resulting combined data is 
analysed and interpreted so the farmer can make 
more informed and appropriate decisions. These 
decisions can then be quickly implemented with 
greater accuracy through robotics and advanced 
machinery, and farmers can get real-time feedback 
on the impact their actions [3]. Precision 
Agriculture (PA), satellite farming or Site Specific 
Crop Management (SSCM) is a farming 
management concept based on observing, 

measuring and responding to inter and intra-field 
variability in crops [5]. 
 
PROBLEM STATEMENT  
 
Digital technology has significantly transformed 
all sectors of economic development. It has 
changed our way of living to the extent that it is 
difficult to imagine life without it. Digital 
agriculture has the potential to make agriculture 
more productive, more consistent and to use time 
and resources more efficiently. This brings critical 
advantages for farmers and wider social benefits 
around the world. It also enables organisations to 
share information across traditional industry 
boundaries to open up new, disruptive 
opportunities. In developed countries, digital 
technologies and analytics are already 
transforming agriculture, making farm operations 
more insight-driven and efficient. However, 
agricultural productivity in developing countries, 
but in many countries including India people 
remains unaware about the various digital 
technologies and the application of digital 
technologies still very limited. So this review 
research paper provides the information about the 
various application of digital devices and 
technologies in the field of agriculture. 

 

 
 
Fig. 1. Role of agriculture in Indian economy 
 
Source: https://www.slideshare.net/Ravimeha/role-of-agriculture-in-indian-economy 
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The Technology  
 
Today’s agriculture routinely uses sophisticated 
technologies such as robots, temperature and 
moisture sensors, aerial images, and GPS 
technology. These advanced devices and precision 
agriculture and robotic systems allow businesses 
to be more profitable, efficient, safer, and more 
environmentally friendly [6]. Technologies used 
include sensors, GPS, communication 
networks,UAS,   Artificial Intelligence (AI), 
robotics and other advanced machinery and often 
draws on the principles of the Internet of Things. 
Each one of these brings something valuable to 
farming from data collection, through to 
management and processing, as well as guidance 
and direction. This integrated system offers new 
insights that enhance the ability to make decision 
and subsequently implement them [3]. 
 
Global Positioning System  
 
The GPS is a navigation system based on a 
network of satellites that helps users to record 
positional information with accuracy. This allows 
farmers to locate the exact position of field 
information, such as soil type, pest occurrence, 
weed invasion, water holes, boundaries and 
obstructions. There is an automatic controlling 
system, with light or sound guiding panel (DGPS), 
antenna and receiver to calculate their position. 
The system allows farmers to reliably identify 
field locations so that inputs (seeds, fertilizers, 
pesticides, herbicides, and irrigation water) can be 
applied to an individual field, based on 
performance criteria ans previous input 
applications [7]. 
 

Remote Sensing 
 

Remote sensing is the science of obtaining 
information about objects or areas from a distance, 
typically from aircraft or satellites. Remote 
sensors collect data by detecting the energy that is 
reflected from earth. These sensors can be on 

satellites or mounted on aircraft. Remote sensors 
can be either passive or active. Passive sensors 
respond to external stimuli. They record natural 
energy that is reflected or emitted from the Earth’s 
surface. The most common source of radiation 
detected by passive sensors is reflected sunlight. 
In contrast, active sensors use internal stimuli to 
collect data about earth. For example, a laser-
beam remote sensing system projects a laser onto 
the surface of Earth and measures the time that it 
takes for the laser to reflect back to its sensor. 
 
Robotics in Agriculture 
 
Agriculture is quickly becoming an exciting high-
tech industry, drawing new professionals, new 
companies and new investors [8]. One of the 
major advantages of robots is their flexibility to 
perform a variety of tasks and applications in any 
environment. They are more precise and 
consistent than people. They increase production 
and profit margin, as they can accomplish tasks 
more quickly. As the heart of this phenomenon is 
the need for significantly increased production 
yields. The United Nations estimates the world 
population will rise from 7.3 billion today to 9.7 
billion in 2050. The world will need a lot more 
food, and farmers will face serious pressure to 
keep up with demand. Some of the most common 
robots in agriculture are used for harvesting and 
picking, weed control, autonomous mowing, 
pruning, seedling, spraying and thinning, sorting 
and packing. Harvesting and picking is one of the 
most popular robotic applications in agriculture 
due to the accuracy and speed that robots can 
achieve to improve the size of yields and reduce 
waste from crops being left in the field [9]. 
 

Sensors Technologies 
 

Various technologies such as electromagnetic, 
conductivity, photo electricity and ultra sound are 
used to measure humidity, vegetation, 
temperature, texture, structure, physical character, 
humidity, nutrient level, vapour and air, among 

 

Table 1. Application of digital tools and equipment’s in agriculture 
 

Digital tools and equipment Uses 
GPS Allows farmers to locate the exact position of field information 

Remote sensing Obtaining information about objects or areas from distance typically from aircraft or satellite 
Robotics Increasing production yields for farmers in various ways 
Sensors Used to measure humidity, temperature , nutrient level, etc. 
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Fig. 2. Various aspect of cloud computing sensor technology
 
Source: Case Study Report of ICRISAT on Digitizing the Science of Discovery 

 
others. Remote sensing data are used to 
distinguish crop species, locate stress conditions, 
identify pests and weeds, and monitor drought, 
soil and plant conditions. Sensors enable the 
collection of immense quantities of data without 
laboratory analysis [10]. 
 
APPLICATIONS USED TO MAKE 
AGRICULTURAL SECTOR DIGITAL
 
Agri App 
 
Agri app is one of the most liked apps by farmers. 
It has a rating of 4.3 out of 5. It is an online 
farming marketplace bringing Kisan, farming 
input/output, government service on an online 
platform. It also provides chat option for farmers. 
Kisan can easily chat with an expert of agriculture 
using this app. This mobile application provides 
diversified videos of agriculture work. 
Approximately 0.1 million users downloaded this 
farming app [11]. 

Bharadwaj et al.

 
132 

 

Fig. 2. Various aspect of cloud computing sensor technology 

Source: Case Study Report of ICRISAT on Digitizing the Science of Discovery  

others. Remote sensing data are used to 
distinguish crop species, locate stress conditions, 
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soil and plant conditions. Sensors enable the 
collection of immense quantities of data without 

APPLICATIONS USED TO MAKE 
 

Agri app is one of the most liked apps by farmers. 
It has a rating of 4.3 out of 5. It is an online 
farming marketplace bringing Kisan, farming 
input/output, government service on an online 
platform. It also provides chat option for farmers. 

ly chat with an expert of agriculture 
using this app. This mobile application provides 
diversified videos of agriculture work. 
Approximately 0.1 million users downloaded this 

Iffco Kisan App 
 
Iffco Kisan is the best app in out of almost agri 
apps for Kisan. It is a small Android App in terms 
of memory with an easy interface to use. This 
android application provides information about the 
latest agriculture advice, latest mandi prices, and 
various farming tips. It also provides weather 
forecast information. It also provides agriculture 
alerts to farmers in 10 Indian languages. The 
farmers can easily take help of agriculture experts 
using this app. Approximately 50 thousand users 
downloaded this app [11]. 
 
Agri Media Video App 
 
Agri Media Video App is one of the most popular 
in mobile apps for farmers in the video category. 
It has a rating of 4.8 out of 5. It is an online 
marketplace bringing farmers, agriculture input/
output, farming retail and fulfilment service o
online platform. It also provides chat service for 
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farmers to solve their query related to agriculture 
with the option of upload images of infected crops 
.Farmers can easily chat with agriculture expert 
and discuss their problems. This smartphones 
application also provides various videos related to 
agriculture practice, new technologies, successful 
farmers, rural development, agriculture news, new 
government. Schemes related to agriculture.  
Approximately 10 thousand users downloaded this 
app. 
 
FarmBee-RML Farmer 
 
It is marvellous in the list of agriculture android 
apps which has a rating of 4.3 out of 5. It is a 
small app in terms of memory with an easy user 

interface. It is available in 10 different Indian 
languages. It provides fertile agriculture content 
and information at every stage of the crop life 
cycle. A farmer can choose from 450 crop 
varieties, 1300 markets, 35000 weather locations 
.It also provides mandi price and weather forecast 
based on a user location. Approximately 0.5 
million users downloaded this app [12]. 
 
Kisan Yojana 
 
Kisan Yojana is another popular Android 
agriculture apps available for free. It provides 
information about all Govt schemes to Kisan. It 
commutes the information gap between the rural 
people and Govt. It also provides the schemes of

 
Table 2. Digital applications and their use in agriculture 
 

App Feature No. of users 
AgriApp Online farming marketplace bringing Kisan, farming input/output, 

government service on an online platform, also provides chat option 
[11] 

App 0.1 million users 
downloaded this farming app. 

Iffco Kisan App Provides information about the latest agriculture advice, latest mandi 
prices, and various farming tips. 

Provides weather forecast information [11] 

App. 50 thousand users 
downloaded this app [11] 

Agri Media Video 
App 

Online marketplace 
Provides videos related to new tech., rural development, agriculture 

news, etc. 

App.10 thousand users 
downloaded this app. 

FarmBee-RML 
Farmer 

Provides fertile agriculture content and information at every stage of 
the crop life cycle. 

App. 0.5 million users 
downloaded this app. 

Kisan Yojana Provides information about all Government Schemes to Kisan. It 
commutes the information gap between the rural people and Govt. 

App. 50 thousand users 
downloaded this app. 

Sowing App Deliver targeted and timely SMS to farmer about sowing. And other 
farm management practices [14] 

Piloted in 2016 in seven villages 
in Devanakonda mandal, 
Kurnool district including 

Andhra Pradesh. 
iHub Provides mentorship for agricultural technology start-ups to improve 

research programme & accelerate the science of delivery 
Working with state govt. Local 

NGOs, CGIAR research 
programme and technology. 

Plantix Help extension officers automatically diagnose and respond to disease 
and pest [15]. 

In November 2016, International 
Crops Research Institute for the 
Semi-Arid Tropics(ICRISAT) 
and the government of Andhra 

Pradesh signed Memorandum Of 
Understanding  with People for 

the Ethical Treatment of Animals 
(PEAT) to pilot Plantix 

LeasyScan To rapidly measure leaf surface area characteristics and water stress International Crops Research 
Institute for the Semi-Arid 
Tropics (ICRISAT) 2016 

HarvestMaster Records highly accurate measurements of grain weight and moisture 
characteristics for development of new varieties. 

In 2017, under the phenotyping 
module of the Consultative 

Group on International 
Agricultural Research (CGIAR) , 
Excellence in Breeding Platform 

(EIB), ICRISAT 
 
Source:https://yourstory.com/mystory/e374fa4df7-top-5-best-android-app, https://plantix.net/en/ 
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the different relative states Government. This 
mobile application also saves the time and travel 
expense of Kisan to reach te state Govt office is 
saved. Approximately 50 thousand users 
downloaded this app [12]. 
 

Sowing App 
 

The Sowing App uses cloud-based predictive 
analytics tools on Microsoft Azure including 
Cortana artificial intelligence and machine 
learning to predict an optimal sowing period and 
other farm management practices [12]. The 
Intelligent Agricultural Systems Advisory Tool 
(ISAT) integrates historical climate data, seasonal 
and short-term weather forecasts, soil information, 
and crop models to create decision trees with 
recommended actions for farmers. Both tools 
address these challenges by delivering SMS 
messages to farmers about when to sow and what 
management practices to adopt personalized to 
their village soil profile and weather forecast. The 
sowing app is a partnership between the 

International Crops Research Institute for the 
Semi-Arid Tropics (ICRISAT), Microsoft India, 
and the Government of Andhra Pradesh. It was 
piloted in2016 in seven villages in Devankonda 
Mandal, Kurnool district and targeted 175 
groundnut farmers working with local Non-
Government Organization “Chaithanya Youth 
Association”. The Sowing App is currently being 
scaled up in 13 districts of Andhra Pradesh [13]. 
 

iHub 
 

The iHub is an incubator program at International 
Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT) that provides mentorship for 
agricultural technology start-ups to improve 
research programs and accelerate the science of 
delivery. The Digital Agriculture team launched 
the iHub in February 2017. It connects 
entrepreneurs with mentors to help improve and 
iterate on innovations to meet needs across value 
chains and lead to social and economic impacts 
for farmers. 

 

Table 3.Agricultural mobile apps and their operating systems [16] 
 

Category Android iOS 
Business and financial data 121 123 

Animal production 65 65 
Farm management –Crops 69 91 

Pests and diseases 20 24 
Agricultural technology and innovation 73 88 

Agricultural machinery 39 35 
Spraying related activities 30 31 

Weather forecast 18 17 
Training 41 39 

Agricultural news 41 46 
Other 44 30 

 

Source: Article from IOSR Journal of Mobile Computing & Application , vol. 3, no. 6, pp. 44-99 
 

Table 4. Countries with digital strategies affecting the agriculture food sector [17] 
 

Country Strategy Phase Impact on agrifood 
Mexico National Digital Strategy Implementation Partly (education and tax) 

Columbia Online Government Strategy Implementation Partly (data and ICT services) 
Brazil Digital Governance Strategy Implementation 2016–2019 Partly 

Bulgaria Strategy for Digitization of Agriculture Drafted High 
Hungary Digital Agriculture Strategy Drafted High 
Australia  
(Victoria) 

Digital Agriculture Strategy Implementation High 

Greece Digital transformation of Greek agriculture Implementation High 
United 

Kingdom 
Agricultural technologies (agritech) strategy Implementation High 

Ireland National Digital Strategy Under Elaboration Moderate 
Spain Agenda for the Digitization of the agrifood 

and forestry sectors and rural areas 
Planned implementation 

2019 
High 

 

Source: Article of Nikola et.al "Digital technologies in agriculture and rural area 
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Fig. 3. Application of digital technology in agriculture 
 
Source: CEMA (European Agricultural Machinery Industry) 
 

 
 
Fig. 4. Plant specific sensor technology 
 
Source: https://www.onitsciences.com/products/ 

 
Plantix 
 
Plantix is a free mobile crop advisory app 
developed by German start-up Progressive 

Environmental and Agricultural Technologies 
(PEAT). The app uses machine learning for 
automated image recognition that diagnoses over 
240 plant diseases, pests, and nutrient deficiencies. 
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An offline library details 400 total types of crop 
damage, it returns simple information no systems, 
triggers, controls, and preventative measures in 
English, Hindi, Telugu, or five other languages. 
 
LeasyScan 
 
The Leasyscan phenotyping platform 
automatically measures important characteristics 
related to leaf surface area and water stress for 
large quantities of plants.  
 
HarvestMaster 
 
The HarvestMaster is a grain gauge originally 
developed for use on combines in the 1980s.The 
device measures plot weight, test weight, and 
harvest moisture. In 2017, under the phenotyping 
module of the Consultative Group on International 
Agricultural Research (CGIAR), Excellence in 
Breeding Platform (EIB), International Crops 
Research Institute for the Semi-Arid Tropics 
(ICRISAT) began using a standalone 
HarvestMaster for digital data collection to 
accelerate the breeding pipeline.  
 
CONCLUSION AND RECOMMENDATIONS  
 
The Prime Minister Narendra Modi launched 
Digital India on July 1, 2015 to create digital 
infrastructure for empowering rural communities, 
enabling digital delivery of services and 
promoting digital literacy. Given that 68 per cent 
of India's population is rural and agriculture is the 
main source of livelihood for 58 per cent of the 
population, one must consider the role of Digital 
Agriculture within Digital India. Digital 
Agriculture can be defined as ICT and data 
ecosystems to support the development and 
delivery of timely, targeted (Localised) 
information and services to make farming 
profitable and sustainable (Socially, economically 
and environmentally) while delivering safe, 
nutritious and affordable food forall. With the 
digital transformation ongoing, the agriculture 
environment is constantly evolving and may 
ultimately transmute into digital and smart 
agriculture. Understanding the major changes, we 
will be able to identify gaps, risk and opportunities 
and how they are driving new business models, 
adopting technologies and finally changing the 

economic, social and environmental elements in 
the digital age. Today, we see a booming 
agriculture that is advancing by leaps and bounds 
in the process of digital transformation, but at the 
same time we see how small farmers are not 
included in this transforming process, increasing 
the digital divide, not only from the point of view 
access or electronic-literacy, but even more 
worryingly, from the point of view of production 
and economic and social integration. 
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ABSTRACT
The pollution of the river by man-made sewage and waste disposal is not only harmful to animals 
and plants in it but also for animals higher in the food chain including those close to the food chain. 
Water is the most vital natural substance, as it plays a role in nearly every aspect of human life. 
Therefore, there is a great need to ensure that the water used by humans should not contain hazardous 
substances. Water quality is directly linked to biological life. The Nag River flows from the Lava village 
of north Ambazari Lake and flows into the center of Nagpur city. As a result of rapid and unstoppable 
development, significant changes have taken place in the water quality of the Nag River. Because the 
Nag River’s water is frequently used for irrigation, it should be tested for cytotoxicity and genotoxicity. 
Since the rate of cancer and genetic disorders has recently increased in the Nagpur region, the Nag 
River’s water could be a source of carcinogens in the food chain, affecting the population. This study 
was conducted to analyze the impact of water collected from various points of the Nag River using 
Allium cepa as a model organism. The results of this study showed that all water samples from the Nag 
River cause a cytotoxic effect (20-23%) and genotoxic effects (23-28%) in Allium cepa cells. Therefore, 
before the use of Nag River water, it must be treated to diminish its harmful effect.    

INTRODUCTION

Nagpur is the third biggest city in Maharashtra after Mumbai 
and Pune and it is one of India’s quickest developing cos-
mopolitan cities. It is the winter capital of the province of 
Maharashtra and the second greenest city in India. Nagpur is 
home to a number of natural and man-made lakes, the largest 
of which being Ambazari Lake. This lake is where Nagpur’s 
waterway begins. India has a vast and changing topography, 
which includes a large number of water bodies. Lakes and 
streams are now widely used for domestic purposes (Patil 
et al. 2017). Nagpur is fed by the Nag river, which gives the 
city its name. Originating from the Ambazari lake, the Nag 
river takes a winding path for approximately 16 km through 
the city before it joins another stream called Pili Nadi, which 
originates at another lake. This stream then merges into the 
Kanhan river on the outskirts of the city. Because Nagpur 
has experienced fast urbanization and migration to the city in 
the last five to six decades, there is increased use of water for 
domestic purposes, as well as, industrial production has in-
creased, causing a sudden surge in sewage quantity (a meager 
grimy stream of water (Kalyani et al. 2017). Because of the 
value and importance of freshwater resources, they must be 
closely monitored biologically to meet water quality stand-

ards (Puri et al. 2010). An enormous amount of wastewater 
from the Nagpur metropolitan region and numerous enter-
prises surrounding the urban areas is dumped into streams, 
such as the Nag river and its tributaries, contaminating both 
ground and surface water (Manzar et al. 2010). Because this 
river runs through a city with a population of around 50 lakh 
people, it is quite dirty. The Nag river was once a lifeline of 
the city. But today, the river’s rich history has got buried in 
deep silt beneath the millions of litres of sewage flowing in 
it (Anparthi 2013).  The Ambazari Lake which was the prime 
source of water to Nagpur city is filled with waste and sewage 
(which gives it an unnatural dark gray color and a foul smell), 
and despite receiving rainwater during monsoon it is not fit 
for consumption. Since such contaminated waste affects 
all metabolic and physiological activities, it is necessary to 
analyze the physiochemical attributes of water and propose 
measures to reduce contamination.  All said and done, the 
sewage-water-flooded soils had higher pH, natural carbon, 
and CaCO3. Surface skylines of soils (flooded/non-flooded) 
had higher groupings of DTPA-extractable Fe, Mn, Cu, 
and Zn, which decreased with depth. When compared to 
non-flooded soils, sewage-water-flooded soils are associated 
with moderately higher concentrations of DTPA-Fe, Mn, Cu, 
Zn, Pb, Cr, and Album (Tayawade et al. 2010). 
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Exposure to organic and inorganic chemicals over a long 
period of time can cause ecological health impairment of 
aquatic ecosystems causing considerable effects on aquatic 
biota including bioaccumulation of chemicals in organisms 
and biomagnification in higher trophic levels. Further, 
these can result in cytotoxic and genotoxic effects in the 
organisms (Daniels et al. 1989, Kannangara & Pathiratne 
2015). Therefore, many ecotoxicological studies focus on 
the assessment of physical and chemical environmental pa-
rameters and biological responses of organisms. However, 
recent ecotoxicological studies are paying more attention to 
using bioassays to assess the mutagenic and genotoxic effects 
of aquatic pollution (Kannangara & Pathiratne 2015). These 
mutagenic and genotoxic studies have focused on assessing 
genotoxicity and mutagenic effects of fish species (Alimba 
et al. 2015, Carrasco et al. 1990) [12, 14], microorganisms 
(Buschini et al. 2001, Guan et al. 2017), mammals (Chiu 
et al. 2009, Kim et al. 2010), and higher plants (Iqbal et 
al. 2019) in relation to variation of chemical parameters in 
aquatic ecosystems

However, compared to other organisms Allium cepa is 
considered an efficient bioindicator in genotoxicity testing, 
because of the rapid root growth rate and reduced number 
of large chromosomes. A. cepa assay is commonly utilized 
as a short-term and cost-effective indicator of toxicity in 
monitoring water pollution in many parts of the world. This 
bioassay can provide valuable information on the presence 
of genotoxic and/or mutagenic compounds in surface waters 
and sediments of aquatic ecosystems. However, in Nagpur, a 
few tests have been carried out to analyze the physiochemical 
parameters of Bother stream water at various locations (Patil 
2017, Manzar 2010, Tayawade et al. 2010) yet till today 
nobody evaluated the cytotoxicity and genotoxicity of the 
Bother Waterway Water. Therefore, the current study will 
use an A. cepa bioassay to assess the cytogenotoxic effects 
of water collected from several locations along the Bother 
Stream of the Nag River in Nagpur. By proving the ability 
of such substances to cause chromosomal changes in A. cepa 
root cells, the testing would provide important information 
concerning the presence of cytogenotoxic or potentially 
mutagenic substances in surface waters of the Bother stream.

MATERIALS AND METHODS

All the experimental work was completed at the Department 
of Biochemistry and Biotechnology, Dr. Ambedkar School, 
Deekshabhoomi, Nagpur during the period of October 2019 
to Jun 2020. All the chemicals utilized in this investigation 
were bought from Hi-media Pvt. Ltd and (The basic purple 
onion, A. cepa) bulbs (2.5-2.8 cm in diameter) used in this 
study were purchased from a local market in Nagpur, Ma-
harashtra (India). 
Sample collection: The collection of water samples of Nag 
River which is spread over Nagpur city.  Five different lo-
cations were randomly selected to collect the water sample 
which is given in Table 1. Water samples were collected in 
clean glass bottles and GPS values of that site were noted 
down.

Allium cepa Test

A commercial variety of common onions (Allium cepa) was 
used for the determination of different toxicity end points 
of meristematic cells. Equal sized healthy onion bulbs were 
chosen and the outer scales of bulbs were removed by gen-
tly scraping to make the apices of root primodia exposed. 
Scarped onion bulbs were germinated in glass test tubes 
containing distilled water for 24 hours in the dark. The Al-
lium cepa bioassay in accordance with Grant (1982) with 
some modifications was conducted using water samples 
collected from the study sites. After 24 hours, onion bulbs 
were exposed to the exposure media (70 mL, Nag River 
sample taken from each site) in the glass tubes at the time 
of processing. For each exposure media 10 onion bulbs were 
tested. Bulbs with exposure media were kept in dark to avoid 
the direct sunlight. 

After 48 hours of exposure, root lengths of randomly 
selected five onion bulbs from each exposure media were 
measured in millimeters. Root tips (5-6 from each onion bulb) 
of 1-2 mm length were processed for microscopic studies of 
toxicity end points. Root tips were fixed in ethanol: glacial 
acetic acid (3:1, v/v) solution for overnight at 4°C. Root tips 
were transferred into 70% alcohol and stored at 4°C until 
the time of processing. 

Table 1: River Water was collected from five different locations of Nag River, Nagpur.

Samples ID Water collected from different area GPS Location

Sample 1 Rashimbagh Darsa Road 21°08’19.9”N 79°06’31.3”E

Sample 2 Gangabai Ghat Road 21°08’26.2”N 79°07’13.0”E

Sample 3 Near Airtel express 21°08’30.0”N 79°07’32.5”E

Sample 4 Near RajatSankul apartment 21°08’14.3”N 79°05’43.0”E

Sample 5 Rashimbagh road ( Plant growing side) 21°08’18.4”N 79°06’21.0”E
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When processing the root tips, they were hydrolyzed in 
hydrochloric acid (1N) solution for 5 minutes at 60°C and 
washed with distilled water. Root tips were then placed in 
watch glasses containing acetocarmine for 30 minutes to allow 
the stain to penetrate to the primordial cells. After staining, 
root tips were placed on glass slides and a slight pressure was 
applied on the cover slip to squash the tip cells over the slide. 
Prepared slides for each exposure medium were observed un-
der the light microscope at 400x magnification to score mitotic 
stages, occurrence of micronuclei, and nuclear abnormalities 
in the interphase cells (Fiskesjo 1985, 1988).

Mitotic index was calculated as the number of dividing 
meristematic cells into 100 total meristematic cells by count-
ing 1000 meristematic cells in each slide

Mitotic index = Number of dividing meristemetic cells / 
total meristemetic cells (500) × 100

RESULTS AND DISCUSSION

Effect of water samples on cell division process, cytological 
and chromosomal characteristics were assessed by A. cepa 
test and results given in Tables 2, 3 and 4, and Figs. 1 and 2.

No. of dividing cells Prophase Pro-metaphase Metaphase Anaphase Telophase MI in %

Control 163±3.05 78±1.02 24±2.08 21±1.52 29±2.51 11±1.15 32.6

Sample 1 50±2.05 20±1.03 6±0.33 8±2.52 9±1.15 7±0.57 10

Sample 2 48±1.05 18±1.52 8±0.12 7±1.52 10±2.51 5±1.15 9.6

Sample 3 43±1.06 17±0.50 6±0.60 6±0.57 8±1.15 6±0.72 8.6

Sample 4 49±1.52 19±0.8 7±1.01 8±1.15 9±1.15 6±2.51 9.8

Sample 5 40±2.51 17±1.01 5±0.91 7±0.57 6±0.57 5±0.72 8.0

Data are presented as mean ± standard deviation (SD), MI – mitotic index

Table 3: Chromosomal aberrations in Allium cepa root tip cells  exposed to the Nag river water samples.

Bridges Breaks lagging Stickiness Abnormal spiralisation Multipolarity Abnormal Ki-
netics

Total No. of Aberrant 
cells (%)

Control 00±00 00±00 01±0.57 01±0.02 00±00 01±0.57 01±0.57 04  (0.8)

Sample 1 09±0.57 17±2.52 00±00 78±2.52 13±0.57 11±2.52 13±1 141 (28.00)

Sample 2 07±1.15 11±1.15 02±0.57 67±1.51 12±2.15 09±0.57 12±2.51 120   (24)

Sample 3 09±2.15 10±1.52 01±0.02 71±0.57 9±1.15 07±1.52 11±2 118 (23.6)

Sample 4 09±0.57 09±1.15 00±00 74±2.52 16±1.52 13±2.51 15±1.52 136 (26.2)

Sample 5 10±0.51 12±2.08 03±0.57 64±3.15 14±2.52 09±1.15 12±2.51 124  (24.8)

Data are presented as mean ± standard deviation (SD)

Table: 4: Cytotoxic effects of different collected Nag River water on root tips of Allium cepa.

Cells without nu-
cleus

Morphological alter-
ations

Plasmolysed cells BNC MNC Total no. of aberrant cells 
(%)

Control 00±00 01±0.57 01±0.5 01±0.57 00±00 03 (0.6)

Sample 1 07±0.57 20±2.52 34±2.52 07±1.51 50±3.02 118 (23.06)

Sample 2 08±1.15 15±3.08 40±1.52 04±1.52 44±2.52 110(22.00)

Sample 3 07±0.57 24±2.15 30±2.52 06±0.57 40±2.52 107(21.4)

Sample 4 07±1.52 22±1.52 25±2.15 04±1.15 37±0.57 100 (20.00)

Sample 5 08±1.00 19±1.02 29±3.08 07±1.52 49±1.15 112  (22.4)

Table: 2. Effect of water sample collected from different sites of Nag river on cell division.

Data are presented as mean ± standard deviation (SD); BNC-nucleated cells, MNC- micronucleated cells.
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Graph.1: Chromosomal aberrations in Allium Cepa root tip cells exposed to the Nag river water 
samples. 
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Fig. 1: Chromosomal aberrations in Allium cepa root tip cells exposed to the Nag river water samples.

 

 

 

Graph: 2: Cytological aberrations in Allium Cepa root tip cells exposed to the Nag river water 

samples. 

 

 
Graph: 3: Cytogenotoxic effect of nag river water on Allium cepa cells in (%).  
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to organisms (Antonise-Wiez 1990) As a result, the mitot-
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as harmful and indicate high cytotoxic effects within the  
environment.

The presence of chromosomal abnormalities in A. cepa 
root tip cells indicates that genotoxic compounds may be 
present in the exposed medium (Kannangara & Pathiratne 
2015, Boumaza et al. 2016).

After exposure to the Nag river water sample, chromo-
somal abnormalities in A. cepa root tip cells were observed. 
Anaphase bridges, breaks, chromosomal lagging and stick-
iness, aberrant spiraliation of chromosomes, multipolarity, 
and polyploidy were all observed, as shown in Fig. 4.

After treatment with Nag river water, cytological abnor-
malities were identified during the cell cycle. In all water 
samples except the control, anomalies such as cells without 
nucleus, bi-nucleated cells, and morphological alterations 
were observed. Fig. 5 shows a few examples of cytological 
changes.

Studies have proven that compounds such as poly aro-
matic hydrocarbons, copper, arsenic, and other industrial 
effluents have been shown to have cytotoxic and genotoxic 
effects in A. cepa root tip cells (Kannangara & Pathiratne 
2015, Samuel et al. 2010, Da Costa et al. 2012, Olorunfemi 
2011)

The A. cepa assay is a vital in-vivo assay in which the 
roots develop in direct contact with the substance of interest, 
allowing for the prediction of possible DNA damage in hu-
mans (Nefic et al. 2013). The test used in this study allows 
for the evaluation of several genetic endpoints that arise as 
a result of exposure to various water samples collected from 
the Nag River in Nagpur, Maharashtra. All 5 samples caused 
significant inhibition of MI in Allium cepa meristem cells 
and induced chromosomal aberrations, nuclear abnormalities 
and micro nucleated cells (MNCs).

The mitotic index decreased in all five experimental water 
samples when compared to the control. The cytotoxic and  

 

 
Fig. 1: Photomicrographs of CAs induced by Nag River water in root cells of Allium cepa. 

 

 
Fig. 2: Cytological aberrations in Allium cepa meristem cells exposed to Nag River water. 
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Fig. 4: Photomicrographs of CAs induced by Nag River water in root cells of Allium cepa.
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genotoxic potential of Nag river water samples is determined 
by changes in MI of Allium cepa cells. The sample with the 
most chromosomal abnormalities was no. 1. (28%). The 
examination of various chromosomal abnormalities types at 
various stages of the cell cycle allows for a more thorough 
investigation of the impacts of the Nag river water sample. 
Breakages may occur and subsequent inhibition of repair 
mechanisms may lead to base mismatch, mutation and CAs 
such as fragmented chromosomes and DNA breaks (Nefic 
et al 2013).

All water samples tested from different points along the 
Nag River had bridges, breaks, lags, multi-polar anaphase 
chromosomes, and aberrant spiralization. The findings 
revealed that all Nag river water samples were capable of 
inhibiting normal cell division and causing deadly chromo-
somal abnormalities. Stickiness is due to inter-chromosomal 
linkages of sub-chromatid strands coupled with excessive 
formation of nucleoproteins and inappropriate protein-pro-
tein interaction (Nefic et al. 2013).

Cytological aberrations are characterized by BNC, 
plasmolyzed cells, and micronucleus formation as a result 
of exposure to Nag river Water samples. Also, we observed 
alterations in the shape and size of cells in all collected Nag 
river water samples. 

CONCLUSION

Domestic as well as industrial activities are important sources 
of pollution during the flow of these rivers. Domestic sources 
as compared to industrial sources exceed. substantially in 
terms of organic load addition into the River. The predom-
inant source is untreated sewage discharged by Nagpur 
Municipal Corporation into Nag and Pili Rivers.

The findings of this study revealed that the water of the 
Nag River is highly cytotoxic and genotoxic, making it unsafe 
for drinking and irrigation. No one should grow any vege-
tables or crops near the Nag River because toxic substances 

could enter the food chain and cause diseases due to the 
phenomenon of biomagnification and bioaccumulation.  It’s 
critical to identify the composition and speciation of those 
cytogenotoxic compounds in the tropical climate, as well 
as to provide cleanup or treatment options to address 
this environmental and public health risk. Furthermore, 
continual water quality monitoring and management are 
critical for maintaining the ecosystem’s ecological health.
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Abstract  Cancer is an epidemic worldwide. As per the 

report of the National Centre for Health Statistics in 2019, 

approximately 606,880 patients were died due to cancer 

and 1,762,450 new cases were detected. To overcome this 

scenario, worldwide research is going on to combat this 

disease. Among these, treatment of cancer through plant 

phytochemical has attended much prominence in the last 

few decades. Phytochemicals are produced by plants for 

their defense mechanism. However, these can also be used 

to treat many deadly diseases, among them cancer is most 

common. In the present study, we selected three 

Ethno-medicinal plants namely Careya arborea (leaf), 

Ficus religiosa (leaf) and Amorphophallus campanulatus 

(tuber) to evaluate their efficacy against A549 human lung 

cancer cells. MTT assay is widely used to assess cell 

viability. Human lung adenocarcinoma cell lines were 

purchased from NCCS, Pune and maintained in the 

laboratory under all standard conditions. Cells were grown, 

using ready to use media containing 4.5 grams of glucose, 

L-glutamine and sodium pyruvate. Growth factors were 

made available to the cells through the fetal bovine serum. 

We treated the cells with different concentrations of 

methanol and distilled water extracts of the selected plants 

and investigate the cell viability using a statistical test. We 

found varied significant differences between control cells 

and the cells treated with plant extracts. 

Keywords Ethno-Medicinal Plants, A459 Lung 

Cancer, Phytochemicals, Cancer 

1. Introduction

Lung cancer is most common in men and the third most 

common cancer in women. In low and middle income 

countries 50% deaths are due to lung cancer [1]. Today, 

despite worldwide cancer eradication and awareness 

programmes, cancer established itself a killer disease 

around the globe. 

When normal cells lose their regulatory mechanisms and 

halt apoptosis leads to abnormal growth of cells and tissue, 

called as cancer. These mechanisms make cell resistant to 

chemotherapeutic drugs [2]. Indeed, it took more than five 

decades to establish a systematic drug discovery on cancer 

what we have today. However, chemotherapeutics as a 

treatment in cancer do not devoid their intrinsic problems. 

Use of these agents for cancer treatment often creates more 

secondary complications in patient. For example, use of a 

chemotherapeutic agent, called as 5-fluorouracil is known 

to cause myelotoxicity, cardiotoxicity and often thought to 

act as a vasospastic agent in few documented cases [3, 4]. 

Drug doxorubicin has been reported to cause renal toxicity, 

cardiac toxicity and myelotoxicity. Another widely used 

drug named bleomycin is known to cause pulmonary 

toxicity and cutaneous toxicity. Similarly, 

cyclophosphamide drug is used to treat many malignant 

conditions, has been reported for bladder toxicity in the 
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form of alopecia, immune suppression and hemorrhagic 

cystitis. Meaning, modern and advanced chemotherapeutic 

drugs are failed to fulfil the lung cancer treatment [4-8]. 

Therefore, there is regular and constant demand to 

develop new therapeutics against cancer to meet the safety 

and costing strategies. Hence development of new 

anti-cancer therapeutics using traditional natural products 

and plants has attracted much attention of scientific 

communities in the last 3 decades [9, 10]. At present, about 

60% anticancer drugs are derived from the plants due to its 

affordability and lower side effects (except few plants). 

Plants like Vinca alkaloids, Taxus diterpenes, 

Podophyllum lignans and Camptotheca alkaloids have 

been found most effective against cancer. Moreover, 

flavopiridol isolates from the Indian tree Dysoxylum 

binectariferum and compound like meisoindigo isolated 

from the Chinese plant Indigo feratinctoria have been 

reported for their potential anti-cancer activities than 

conventional drugs [2-4]. Approximately more than 3000 

plant varieties worldwide have been known and used to 

treat cancer. In Asia, about 50% people use these plants 

and its derived compounds to treat cancer [1]. India, 

bestowed with a large biodiversity. From ancient time 

Indians have been using plant derived compounds to treat 

various ailments. Indeed, plants produces different kind of 

phytochemicals for their protection and development in 

different habitats, perhaps, hence selection of a same plant 

from different habitat and region may give different results 

[11]. Therefore, in present study we selected aforesaid 

three ethno-medicinal plants to check their efficacy against 

anti-cancer activities. 

2. Materials and Methods 

Plant Selection and Authentication 

The selected plants are collected from Umred forest 

during July to November 2018. Plant authentication was 

done with the help of herbariums at the department of 

Botany, Dr Ambedkar College, Deekshabhoomi Nagpur. 

Plant Extract Preparation 

Selected plants were dried in a shed and then subjected 

to Soxhlet apparatus and Rotary evaporator for their 

methanol and distilled water extracts. Suitable 

concentrations of the extracts were prepared using 1% 

Dimethyl Sulphoxide.  

Cell Line 

Human lung adenocarcinoma A549 cells were 

purchased from the National Centre for Cell Science 

(NCCS) Pune and maintained in Ham’s F12 nutrient 

mixture (Himedia), with 10% Fetal Bovine Serum (FBS) 

(Hyclone) and 1% streptomycin and penicilin antibiotic 

(Hyclone) at 37 °C at 5% CO2. Experiments were done on 

fourth passaged cells. 

Cell Viability Assay 

Cell viability was assessed using MTT assay. 2×104 cells 

were seeded in required wells of 96 well plate. Cells with 

media were incubated at 37°C in CO2 incubator (Sartorious) 

for 24 hours with and without plant extracts. After 24 hours, 

media was removed and MTT (Himedia) was added at a 

concentration 5 mg/ml and again incubated for 4 hours. 

After 4 hours MTT was removed and purple coloured 

farmazon crystals dissolved in 100µl DMSO solution. 

Absorbance was measured at 570 nm using ELISA plate 

reader (Bio-Rad). Results were expressed in percentage 

using following formula: 

Cell Viability= OD of Sample/OD of Control ×100. 

Statistical Analysis 

Statistical analyses were done using Medcalc statistical 

software. Student “t’ test assuming unequal variance was 

used to assess the significant differences between studied 

groups. Data was presented in Mean±SEM. P<0.05 was 

considered as a significant level. 

3. Results 

We found varied significant differences when selected 

plants with different extracts at different concentrations 

compared with control. For Careya arborea, we found 

significant decreased cell viability for 10 µg/ml (p<0.0001) 

and 20 µg/ml (p<0.001) methanol extract. However, we 

found non-significant difference for 40 µg/ml methanol 

extract when compared with control. However, for distilled 

water extract, we found significantly increased cell 

viability for 20 µg/ml (p<0.05) and 40 µg/ml (p<0.01) 

concentrations. A non-significant difference was found 

when 10 µg/ml extract compared with control (Table 1; 

Figure 1: a and b). For Ficus religiosa, we found 

significant increased cell viability for 10 µg/ml (p<0.0001) 

and 40 µg/ml (p<0.001) methanol extract. 

However, we found non-significant difference between 

control and 20 µg/ml methanol extract. For distilled water 

extract, we found significant increased cell viability for 10 

µg/ml (p<0.0001) and 20 µg/ml (p<0.01) and 40 µg/ml 

(p<0.001) concentrations (Table 1; Figure 1: c and d).For 

Amorphophallus campanulatus, we found significant 

increased cell viability for 10 µg/ml (p<0.0001) and 40 

µg/ml (p<0.001) methanol extract, while a non-significant 

difference was found between control and 20 µg/ml extract. 

For distilled water extract, we found significant increased 

cell viability for 10 µg/ml (p<0.001) and 20 µg/ml (p<0.01) 

and 40 µg/ml (p<0.001) concentrations (Table 1; Figure 1: 

e and f). 
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Table 1.  Data showing cell viability assay of selected plants with different plant extracts at different concentrations. 

PLANTS EXTRACT 

Percentage of Cell Viability at 

10 µg/ml 

Mean±SEM 

20 µg/ml 

Mean±SEM 

40 µg/ml 

Mean±SEM 

Control  100.003±00 100.003±00 100.003±00 

Careya 

arborea 

Methanol 20.18±0.41**** 48.90±1.52*** 94.01±21.98 

Distilled Water 98.13±1.66 234.64±19.48* 137.96±3.53** 

Ficus 

religiosa 

Methanol 218.33±1.13**** 101.84±2.17 331.55±0.001*** 

Distilled Water 193.53±1.85**** 126.12±1.73** 350.74±6.22*** 

Amorphophallus 

campanulatus  

Methanol 218.33±1.13**** 101.84±2.17 331.55±7.87*** 

Distilled Water 193.53±1.85*** 126.12±1.73** 350.74±6.22*** 

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. SEM: Standard Error Mean. Different concentrations of plant extracts were compared with 
control. 

 

(a)                                                            (b) 

 

(c)                                                        (d) 

  

(e)                                                       (f) 

Figure 1.  Figures representing cell viability percentage of A549 cells when treated with different plant extracts at different concentrations.  Figure (a) 

and (b) representing cell viability of Careya arborea plant methanol and distilled water extract respectively. Figure (c) and (d) represents cell viability of 

Ficus religiosa plant methanol and distilled water extract respectively and figure (e) and (f) represents cell viability of Amorphophallus campanulatus 

plant methanol and distilled water extract respectively. CTRL: Control; ME1: Methanol Extract (10 µg/ml), ME2: Methanol Extract (20 µg/ml), ME3: 

Methanol Extract (40 µg/ml), DW1: Distilled water (10 µg/ml), DW2: Distilled Water (20 µg/ml), DW3: Distilled Water (40 µg/ml). 
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4. Discussion 

Screening of plants for anti-cancer activities urge to 

search for more reliable and potent drugs. Worldwide 

research is going to derive natural product-based 

therapeutics not only for cancer but also to treat other 

ailments. So, being one of the greatest and diverse 

biodiversity, India should lead the world. Hence through 

this work, we drive to focus the plants of central India for 

deriving such novel therapeutics. Prodigious work done on 

plants has already explored publications on plant-derived 

compounds as novel drug molecules. 

Moreover, to determine active biological compounds 

from the plants we need to explore our traditional 

knowledge about plants and natural product that we have 

gathered since ancient time against various diseases; by 

providing a scientific shred of evidence. Plants have 

various phytochemicals which may lead to in-vitro cell 

survival or cell death. By isolating such bio-active 

compound from plants we may treat various diseases [12, 

13]. Cancer is a condition where there is continuous cell 

growth with a lost apoptosis mechanism. This may lead to 

tumour formation resulting disrupt cellular mechanism and 

death. To suppress tumour growth numerous medications 

and the treatments are available, but a question is always 

posed for their reliability and safety [14]. Therapeutics 

derived from natural products may oppose this question 

and hence plant derived bioactive compounds have 

attended much importance in the field of cancer research 

[15]. Therefore, the present study aimed to screen three 

ethno-medicinal plants for anti-lung cancer activity using 

A549 human adenocarcinoma cells. In the present study, 

among all three selected ethno medicinal plants methanolic 

extract of Careya arborea exhibited the decreased cell 

viability as compared to the control. Result showed that 

this plant may have a property to treat human lung cancer. 

Methanolic extract of Careya arborea at the concentration 

of 10 ug/ml and 20 ug/ml exhibited the decreased cell 

viability, however with a concentration at 40ug/ml showed 

a non- significant difference. This is possibly due to the 

fact that, we used a crude methanolic extract of the plant, 

which contains numerous useful and unusual bioactive 

compounds [16]. Distilled water extract of the plant 

showed increased cell viability, suggesting its 

non-potential to treat A549 cells. Methanolic and distilled 

water extracts of Ficus religiosa and Amorphophallus 

campanulatus also showed significant increased cell 

viability suggesting their non-anti-cancerous activities. Of 

note, the possible reason for the non-linear relationship 

between dose and effects for all studies plants could be the 

crude extracts. Further, the phytochemicals or plants 

secondary metabolites synthesised by plants may promote 

cell growth and differentiation. Cancer is modulated by a 

variety of cellular signalling pathways, albeit, to inhibit 

cancer via modulating such signalling pathways plant must 

possess special kind of biochemical compounds that can 

modulate such cancer leading mechanisms. Although 

Ficus religiosa and Amorphophallus campanulatus did not 

show anti-cancer activities, their phytochemicals might use 

for other ailments; as each plant may synthesise different 

phytochemicals at different climatic conditions. Thus, one 

can predict that Careya arborea from different 

geographical locations and habitat conditions may exert 

different results. 

Worldwide research on medicinal plants suggested their 

complete phytochemical and biochemical analysis, 

required to derive their best possible biological outcomes. 

Tinospora cardiofolia also is known as giloya in Hindi and 

heartleaf plant in English is a smooth climbing shrub often 

abundant in India, Myanmar, China and Shri Lanka. In 

Ayurveda, this plant is considered to be "amrita" for its 

longevity, youthfulness and vitality. This plant is also well 

known for its anti-inflammatory, anti-arthritis and 

anti-allergic properties often use against general debility, 

dyspepsia, fever, urinary diseases and jaundice. Stem 

extract found to be active against various skin diseases. 

This plant is also reported for high anti-oxidant content and 

immune-modulatory activities. Methanolic extract of 

Tinospora cardiofola contains alkaloid like choline, 

isocolumbin, tinosporin, columbine, palmatine, 

magnoflorine and tetrahydropalmatine as active 

components. Dose dependant increased concentration of 

methanolic extract of this plant found effective against 

HeLa cancer cell lines. However, it’s anti-cancer activity 

also found in rats where it reported for rapid tumour 

suppression ata dose of 50 mg/Kg [4, 17-24]. 

Another example is related to Ziziphus nummularia, also 

known as beri in Hindi and jujube in English, is a shrub, 

with purplish stem, found abundant in India, Pakistan, 

Afganistan, Egypt etc. Different plant parts like root, bark, 

stem, flowers and seeds have been reported for different 

biological activities. The bark and the stem of this plant 

found rich in two phytochemicals called betulin and 

betulinic acid. Both compounds exhibited anti-cancer 

activities. Betulinic acid has been reported to induce 

apoptosis in cancer cells by increasing reactive oxygen 

species concentration, topoisomerase inhibition, 

mitogen-activated protein kinase (AMP kinase) cascade 

activation, and angiogenesis inhibition and by modulating 

pro-growth transcriptional activators. Moreover, betulinic 

acid has been reported to induce apoptosis by p53 and 

CD95 independent mechanism. It has been revealed that 

the combined treatment of betulnilic acid and other 

anti-cancer drugs induces loss of mitochondrial membrane 

potential and releases cytochrome-c and thereby induce 

apoptosis [4, 25-32]. 

From above cited examples it has been assumed that the 

selected plants of this study might possess properties 

against not only for cancer but also for other ailments and 

hence, demand in detail study to elucidated their 

phytochemicals rather active biochemical structures, to 

open a new window for researchers in central India. 
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5. Conclusions 

Among selected three ethno-medicinal plants crude 

methanolic extract of Careya arborea might have a 

potential to treat human lung adenocarcinoma. Other two 

plants may have different types of potentials to treat varied 

diseases and ailments. Although this is a basic study 

providing first superficial inference; finding bioactive 

compounds using high-end techniques like 

high-performance liquid chromatography (HPLC) and Gas 

chromatography-mass spectrophotometry (GC-MS) 

analysis are required. Further, the bioactive guided assay 

may use as a track to elucidate enormous biological 

functions of these plants. 
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 The AmorphophallusBlume ex 
Decaisne (1834: 366) is one of largest genus of 
family AraceaeJuss.with 214 known species 
(Hetterscheid 19962013, Mayo et al. 1997, 
Magtotoet al. 2013, Nguyen Van Du et al. 2016  
and Gadpayaleet al. 2017).Sharmaet al.  
( 1996 )  r epo r ted  t h ree  spec ies  o f  
Amorphophallus from Maharashtra state e.g. 
A. bulbifer (Roxb.) Blume, A. commutatus 
(Schott) England A. paeonifolius var. 
campanulatus.Jaleel,et al (2011) reported 
t h r e e  s p e c i e s  a n d  1  v a r i e t y  o f  
Amorphophallusas A. konkanensis, A. 
margaritifer(Roxb.) Kunth, A. sylvaticus 
(Roxb.) Kunthand A.mysorensis var. 
bhandarensis from Maharashtra during 
revisionary work. Gadpayale et al. (2016, 
2017) reported A. longiconnectivusas a new 
addition to the flora of Maharashtra State and 
described Amorphophallus shyamsalilianum  
from Bhandara District (MS) as a new species. 
A comprehensive ethno-botanical information 
on Amorphophallus species in Maharashtra  
State ,  has been g iven in  present  
communication

Amorphophallus bulbifer (Roxb.)Blume: 
Leaf, young petiole and Corm are used as  
vegetable. 

Amorphophallus commutatus (Schott) 
Engl.: Paste of tuber is externally applied to  
cure scabies, stomachic, obesity, piles, cysts,  
snake bite, tumors and post delivery problems.

Amorphophallus longiconnectivus Bogner: 
Corm is used to treat hemorrhoids, 
inflammations, and rheumatoid arthritis.

Amorphophallus bhandarensis S.R.Yadav, 
Kahalkar & Bhuskute: Corm is used for the 
treatment of piles, asthma, and general 
debility. 

Amorphophallus margaritifer (Roxb.) 
Kunth: Corms are eaten to relieve body pain  
and its paste is externally applied against  
arthritis. 

Amorphophallus paeonifolius(Dennst.) 
Nicolson: Dried tubers are used as vegetable.  
Fresh petiole andbulbuls are used to treat 
gout. Pieces of fresh corm are used to relieve  
digestive problems, pile, dysentery, bronchitis 
and an astringent, expectorant, appetizer, liver 
tonic, constipation. However, it has to be used 
carefully on consultation with experts.

Amorphophallus shyamsalilianum J.V. 
Gadpayale, S.R. Somkuwar & A.A. 
Chaturvedi: Corms are used for the treatment 
of abdominal pain, obesity, enlargement of 
spleen, seminal weakness, fatigue, anemia, 
asthma and rheumatism.

Amorphophallus sylvaticus(Roxb.) Kunth: 
Corms are used to cure stomachache;  
amenorrhea; anorexia; bronchitis; cancer; 
dysentery;  f is tu la;  general  debi l i ty ;  
hepatopathy; inflammation; piles; rheumatoid 
arthritis; sexual weakness; toothache and 
urinary troubles.
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Background
Over the years, continuous innovative advancement has been observed in the field of 

polymer technology. Lot many researchers have gained a wide attraction in recent years 
to characterized, designed, and fabricates number of novel polymer, biopolymer and nano 
biopolymer sophisticated materials mainly due to the benefits related to environmental 
sustainability which is need of hours in the green planet earth. The current review article 
highlights recent development and innovations in the area of polymer, biopolymer and 
nano biopolymer composites, such as synthesis, characterization, and application of such 
sophisticated novel composites in the polymer and related industries. Living organisms 
produced nano biopolymers (nanocellulose, nano starch, nano chitin, nano silk, etc.) and 
microbial nano biopolymers, having received widely scientific and engineering interests in 
recent decades due to their extensive availability, sustainability as well as biocompatibility 
and biodegradability. Compare with petroleum-based polymers, biopolymers are sustainable 
and biodegradable. Chemical, mechanical, and microbial methods are generally used to 
fabricate nano biopolymers from nature. Nano biopolymers can be processed via solution 
casting, vacuum filtration and freeze drying [1-4] while most microbial nano biopolymers, 
polyesters can be processed using polymer processing equipment, like extruder, injection 
molding, etc. [5]. Nanopolymers have been synthesized using various methods. Eco-friendly, 
fully biodegradable microstructured polymeric nanoparticles systems are widely in demand, 
as biomedicine specially in tissue engineering and regenerative medicine [6-9], targeted 
controlled delivery to particular organs/tissues, carriers of DNA in gene therapy and in their 
ability to deliver proteins, peptides and genes through an oral route of administration [10,11], 
biocompatibility with tissue and cells [12,13], to improve bioavailability, and bioactivity of 
various pharmaceutically active compound used in various ailments [14,15] biodegradable 
and smart packaging [16-19], environment protection such as global spill accidents, water 
quality [20,21] etc. To improve the current growth of the bio-economy and green chemistry, 
the use of bio-derived polymers and chemicals could also be considered [22].

In recent years, the use of polymeric nanofibers has gained great importance in 
biomedical and biotechnological applications such as tissue engineering, controlled release 
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systems, wound dressings, medical implants, composites for dental 
applications and biosensors. The electrospinning method is the 
most preferred production method because it allows the production 
of nanofibers with different materials Polymeric nanofibers are 
promising drug delivery systems, especially in terms of their 
applications as controlled release systems to achieve localized 
drug delivery [23]. Biologically active dendrimers can be useful for 
combination therapy for conjugated drugs, and for improvement 
of the therapeutic index, and ‘personalized nanomedicine’ [24-
27]. The delivery of sncRNAs molecules by biodegradable, 
biocompatible and nontoxic biopolymers including chitosan, 
cyclodextrins, poly-l-lysine, dextran, poly (lactic co-glycolic acid), 
polyglutamic acid, hyaluronic acid and gelatin [28]. Nanocellulose 
polymers have played a vital role in biomedical applications and 
biomedical engineering as a whole and made possible with 3D bio-
ink printing. This achievement has made it easy for skin grafting, 
organ transplants and cancer screening and treatment. The many 
available thermoplastics are being replaced with cellulose from 
wood, pulp and plants, some of the cellulose polymers covered in 
this paper are Nanocellulose (CNF), nanofibers (CNC), Bacterial 
cellulose and many more cellulose polymers. 3D structures 
of numerous advantages like flexibility, improved mechanical 
strength, controlled biodegradability and user-specific have made 
it possible to transplant, regenerate and cushion any loopholes 
in the medical field. The materials are also unique. Its ability to 
produce and regenerate tissues and organ structures has opened 
further studies in this field [29-43]. 

Fabrication and Characterization of Eco-Friendly 
Microstructured Polymeric Nanoparticles Systems 
in the Recent Times

Kustiyah et al. [44] made an attempt to create transparent 
conductive high cellulose-based paper by a facile process using 
chemicals and sonication methods to obtain cellulose nanofibril 
from sorghum stems waste which are eco-friendly and can be 
used as a substitute for glass coating in the display industry. 
Meindrawan et al. [45] explored an edible coating based polymeric 
bio nanocomposite of gelatin and ZnO nanoparticles to improve 
the quality of the broiler chicken fillet during storage. Saragih et 
al. [46] studies, cellulose nanofiber has been isolated using the 
steam explosion method from lignin and hemicellulose of pseudo-
stem of abaca (Musa textilis). Oktaviani et al. [47] synthesized the 
bacterial cellulose-co-polyacrylamide by radiation-induced graft 
polymerization using gamma rays with the simultaneous technique. 
Nano biopolymers and nanomaterials such as SFNPs, SFNCs, POSS, 
ZCPs, and nickel hydroxide nanosheet have shown their roles in NF-
transport. There are many different techniques for the fabrication 
of nanoparticle-containing NF membranes, including electrospun 
membranes, nanosheet membranes, layer by layer assembly 
and hollow fiber spinning which are used in combination with 
these techniques [48]. Novel nano polymers has many forensic 
applications such as drug detection, toxicology, fingerprints, 
document examination, DNA analysis, sensors, and trackers have 
benefitted by utilizing these novel polymers. It integrates the use of 

nanoparticles, quantum dots, nanochips, nanotubes, nanofibers, and 
nanorods to multiply the results of tracing, detection, and analysis 
in forensic investigation. Nanomaterials are widely utilized for 
commercial purposes such as fabrics, cosmetics, sunscreen, dental 
fillers, semiconductors, smart packaging materials, actuators, and 
target nutrient and drug delivery, 3D nano systems, self-assembled 
structures, and more complex heterogeneous nanostructures will 
be seen in the near future [49]. Advancements in the material 
science have emerged as an extraordinary area that combines 
various analytical techniques like TEM, SEM, XRD, AFM, NMR, FTIR, 
LC/MS, GC/MS, MS/MS to detect and analyze nano evidence [50].

At present nano polymer degradation possesses a great 
challenge of high societal importance for which an experimental 
lacking exists. A closed graphene liquid cells in combination with 
fluorescent dyes can be used to detect the release of particular 
contents, with efficient screening of events, utilizing atomic force 
microscopy followed by electron microscopy. Such approaches can 
be used including chemical and physical triggers for the controlled 
break down of polymeric materials into primary building blocks to 
facilitate the transition towards a circular economy [51,52]. Qiang et 
al. [53] prepared a novel polymeric precursor with Zr-C-Si-N main 
chain structure was synthesized through a two-step method which 
shows an excellent moldable property, oxygen-free compositions 
and high Zr content of PZCS make it an ideal precursor for the 
preparation of UHTCs matrixes and fibers. Zhang X, et al. [54] were 
successfully prepared high-temperature resistant polycarbonates 
with different BHPF contents by a melt-polycondensation method 
with BPA, DPC, and BHPF. This discovery has tremendous application 
potential in high temperature resistant plastic industry. Zhang et al. 
[55] worked on bio-based N-heterocyclic poly (aryl ether ketone) 
with a high biomass content and superior properties prepared from 
two derivatives of guaiacol and 2,5-furandicarboxylic acid. Curcuma 
longa (Turmeric) embedded super macroporous cryogel discs used 
as a natural ligand for hazardous metal ions removal from aqueous 
and synthetic wastewater [56]. Godiya et al. [57] recently reported 
the cost-effective techniques for removal of bisphenol-A, with 
reasonably advanced efficiencies to address existing problems of 
bisphenol A-contaminated wastewater treatment.

Zhai et al. [58] rapidly prepared silica gel composite corks 
(Cosiae-SP and Cosiae-VP) by immersing corks of different tree 
species in silicone mucilage via the respiration impregnation 
method. Silica aerogel was immobilized in the cork cells to form a 
layered network structure with holes. Kalali et al. [59] developed a 
novel Wood Polymer Composite (WPC) flame retardant system using 
APP and Phytic Acid-Modified Layered Double Hydroxides (Ph-
LDH) as raw materials. Cinausero et al. [60] studied the synergistic 
effect of nano-oxide and Ammonium Polyphosphate (APP) with 
polymers such as Polystyrene (PS) and Polymethylmethacrylate 
(PMMA). Manfredi’s group [61] fabricated some composites with 
mod-acrylic acid and UPR as substrates, and jute, flax, sisal and 
glass as reinforcements, and compared the FR of these composites. 
Laoutid et al. [62] summarized the flame retardant properties of 
polymer composites obtained by adding nano-fillers to a polymer 
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matrix and accounted for the flame-retardant mechanisms of 
various nano-fillers. Baysal’s group [63] prepared vinyl monomer–
wood composites by treating sapwood with a mixture of 1 wt% 
borax and boric acid (1:1). The vinyl monomer–wood composites 
were prepared by using styrene, methyl methacrylate and a 
mixture of styrene and methyl methacrylate (50:50). The FR of 
the composite was evaluated using the combustion weight loss 
method. Fernandes et al. [64] introduced decabromodiphenyl 
combined with antimony trioxide as an additive to UPR to improve 
the FR of Sisal–Polyester (SSP) composites. Jones et al. [65] 
compared extruded polystyrene foam with rice husk/mycelium 
biological plate and found that the biomass system is expected to 
have better flame retardancy due to the presence of carbonaceous 
coke and embedded silica in the combustion process [65, 66]. For 
myoglobin recognition from aqueous solutions and human plasma 
with high adsorption capacity and selectivity in binding capacity 
the molecular imprinted supermacroporous cryogels technique 
can be used [67]. Functional 3-D nanofibrous scaffolds produced 
by electrospinning have immense prospective in a wide spectrum 
of biomedical research, viz. drug/gene delivery, tissue engineering 
and wound dressing [68]. Tolnaftate and tolnaftate- graphene 
composite loaded polyacrylate nanofibers can be potential used as 
dressing materials/scaffolds for efficient care of dermatophytosis 
[69,70]. Ying et al. [71] also studied the preparation of Straw 
Magnesium Cement (SMC) from rice straw, another bio-based 
isolation material.

Future Outlook
The integration and development of lignin processing, 

deconstruction, and synthetic polymer chemistry could prove 
crucial to yield commercial, biobased products such as adhesives, 
packaging plastics, biomedical devices, and stimuli-responsive 
materials [64] Fabrication and characterization of eco-friendly 
microstructured polymeric nanoparticles systems becomes 
more demanding and complex. It finds applications in various 
field including Environment and biomedical research. A viable 
and promising strategy for the use of biodegradable polymeric 
nanoparticulate drug delivery systems in biopharmaceutical 
industry and green chemistry with ecofriendly biological entities 
can help in minimizing harmful impacts on human health. Polymeric 
Nanoparticulate Drug Delivery Systems (PNDDS) can increase the 
bioavailability, solubility and permeability of many potent drugs 
and also reduce the drug dosage frequency. PNDDS can be used to 
exploit for many biological drugs that have poor aqueous solubility, 
permeability and less bioavailability in future to overcome these 
problems.
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Abstract  Order Fabales is one of the largest orders of 

flowering plants. This order is distributed worldwide and 

exhibits the greatest diversity of morphological types in 

tropical and subtropical regions of the world. Order 

Fabales comprises the major families such as 

Caesalpiniaceae, Mimosaceae and Fabaceae. To explore 

the diversity of this order in Nagpur City, regular field 

visits were made. Present study enumerated the order 

Fabales with total 59 genera, 126 species, 4 sub-species 

and 4 varieties of which Family Mimosaceae with 11 

genera, 24 species and 2 sub-species. Family 

Caesalpiniaceae observed with 8 genera, 27 species while 

the largest family Fabaceae covered most of the diversity in 

this order with 40 genera, 75 species, 2 sub-species and 4 

varieties. The study was documented with flowering and 

fruiting seasons and distribution in the Nagpur localities. 

Keywords  Order Fabales, Caesalpiniaceae, 

Mimosaceae, Fabaceae, Nagpur 

1. Introduction

Biodiversity is the entire diversity of life on the earth. It 

includes all genes, species and ecosystems. The studies of 

biodiversity have now assumed greater significance as 

ecologist and taxonomist try seriously to document the 

global biodiversity. For this, the exhaustive exploration 

and taxonomic study i.e. floristic surveys of flora and 

forest areas have great importance. It is essential to 

prepare local floras of urban areas where there is severe 

threat to natural vegetation due to identification of species 

that are in different stages of vulnerability [1] as well as 

the various factors that influence the existing vegetation in 

any region [2]. 

Nagpur, one of the greenest cities of India, it is also 

called the ‘Garden City of Maharashtra’ and is appropriate 

to and worthy of being the ‘Gateway to the Centre Indian 

Forest. It is also called ‘Orange city of India’. One of the 

most basic tools needs to confront the loss of biodiversity 

on our planet is lack of floristic information. Floristic 

studies have acquired increasing importance in recent 

years in response to the need of developing countries to 

assess their plant wealth. In the recent years there has 

been growing interest in plant diversity studies in general 

and floristic studies in particular. In this connection, 

regional floristic studies are much importance. It can be 

achieved by intensive exploration of smaller areas [3]. 

The Nagpur city is quite rich and varied in its plants 

composition. In addition to the natural flora of the district, 

there are large numbers of plants found either in 

cultivation or introduced for various purposes at one time 

or other which have now been naturalized in the area [4]. 

Order Fabales are a climax order achieving the success, 

which very few other plants groups could reach. Both 

morphological and chemical features contributed to the 

success of this group. Of these three families, the 
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Mimosaceae evidently are primitive, the Fabaceae, the 

most advanced and the Caesalpiniaceae, the intermediate 

taxon. According to Hutchinson [5], order Leguminales is 

best split into three separate families: Caesalpiniaceae, 

Mimosaceae and Papilionaceae and treated the 3- 

subfamilies under the order Leguminales. Engler and 

Prantl [6], Bentham and Hooker [7] and some other 

taxonomists have considered Caesalpinioideae, 

Mimosoideae and Papilionoideae as sub-families of the 

family leguminosae under the order Rosales. These three 

sub-families are treated as distinct families by many 

botanists [8,9] except those who cling to tradition. 

Authors accepting them as separate families treat diversity 

of fruits and certain other characters. According to 

Takhtajan [8] and Cronquist [9] order Leguminales 

changed into order Fabales containing 3 families 

Mimosaceae, Caesalpiniaceae and Fabaceae.  

The Mimosaceae, a tropical or subtropical family 

mostly of and regions are a comparatively small family of 

50 genera containing 3000 or more species. 

Caesalpiniaceae is a tropical family of about 150 genera 

and 2200 species. The plants are mostly trees and shrubs 

and a few herbs. Fabaceae is a large family of 440 genera 

and about 12000 species. Plants are mostly herbs, 

undershrubs, shrubs though few trees are also there.  

2. Materials and Methods 

Extensive visits to different parts of Nagpur City 

categorizing into East Zone, West Zone, North Zone, 

South Zone and Central Zone including prominent 

localities like University Campus, Ambazari, Ramnagar, 

Dharampeth, Laxminagar, NEERI colony, Ganesh tekdi, 

Pannase Lay-out, Railway station, LIT, Dabha, Ravinagar, 

Maharajbag, PDKV, Seminary hills, Satpuda Botanical 

Garden, Telangkheri, Futala, Ramdaspeth, Wardhaman 

Nagar, Wardha Road, Amravati road, Mahal, Anmol 

Nagar, Kamptee road, Civil lines etc. During every visit, 

the specimens were collected for laboratory analysis. All 

the specimens collected were serially numbered, field 

notes were recorded in field books with data like habit, 

habitat, height of the plant, colour of the flowers scent if 

any, number of individuals and other pertinent features for 

the purpose of precise identification of the specimens. 

Each specimen was observed in respect of vegetative, 

flowering and fruiting condition. Specimens were 

described; identified and authentified with help of 

standard literatures, different floras, research papers and 

reports viz. Flora of Nagpur District [10], Flora of 

Maharashtra State [11], Flora of Marathwada [12]. The 

voucher specimens of the collections have been deposited 

at the Herbarium, PGTD Botany, RTM Nagpur University, 

Nagpur. 

 

Figure 1.  Nagpur City Map showing working zones 
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3. Results and Discussion 

3.1. Analysis of the Diversity of Order Fabales in 

Nagpur City 

Present investigation enumerated plants of order 

Fabales i.e. Family Mimosaceae, Caesalpiniaceae and 

Fabaceae of Nagpur city with total numbers of 59 genera 

with 126 species, 4 subspecies and 4 varieties. From 

which, Mimosaceae comprises 11 genera with 24 species 

and 2 subspecies (Table No. 2.1). Caesalpiniaceae have an 

account of 8 genera with 27 species (Table No. 2.2) while 

Family Fabaceae contributed with maximum numbers of 

40 genera with 75 species, 2 subspecies and 4 varieties 

(Table No. 2.3). Of the three families of order Fabales, the 

family Fabaceae is dominant and widely distributed in 

different localities of the city. The present work have 

compared with the earlier work of Ugemuge [10] and 

Graham [13]. The frequency percentage in the form of 

occurrence and distribution of all three families also 

calculated in co relation with present work’s output i.e. 

genera 59 and species 126 (Table No. 1). 

Graham [13] recorded 71 species of order Fabales from 

Nagpur and Telangkheri farm while Ugemuge [10] 

documented 105 species belonging to 53 genera from 

Nagpur city. Panda [14] have recorded the 35 native 

species of the order Fabales from the Bhadrak District of 

Odisha, India while our study documented with 126 

species. 

Table 1.  A comparison between status of order Fabales of Nagpur city as per Graham [11] and Ugemuge [8] with present work 

Comparative Analysis 
Present Work Ugemuge (1986) Graham (1911) 

No. % No. % No. % 

Mimosaceae 
Genera 11 18.64 11 18.64 6 10.17 

species 24 19.05 19 15.08 10 7.94 

Caesalpiniaceae 
Genera 8 13.55 8 13.55 3 5.08 

species 27 21.43 27 21. 43 8 6.35 

Fabaceae 
Genera 40 67.80 34 57.63 20 33.90 

species 75 59.52 59 46.83 53 42.06 

Total Genera(as per present work) 59 Total Species (as per present work) 126 

Table 2.  Elements observed in Order Fables 

Table 2.1. Family: Mimosaceae 

Sr.No Scientific Names Vernacular name 
Flowering & 

Fruiting 
Location 

1 Acacia auriculiformis A. Cunn. Australian babul June-Jan Nandanvan, Buildi 

2 Acacia campbelli Arn.  June-March University Campus 

3 Acacia catechu (L.F.) Willd. Khair July-Dec Ambazari, Seminary hills 

4 Acacia farnesiana (L.) Willd. Devbabul Aug-July Ambazari, Seminary hills 

5 Acacia ferruginea DC. Pandharakhair May-Oct Campus, Seminary hills 

6 Acacia leucophloea (Roxb.) Willd Hivar Aug-Feb Campus, Seminary hills 

7 Acacia modesta Wall. -- Feb.- May Opposite Veterinary College 

8 
Acacia nilotica (L.) Willd. ssp. 

astringens (Schum. & Thonn) Roberty.  
Vedibabhul Aug-Dec Umrer road, Campus 

9 
Acacia nilotica (L.) Willd. ssp. indica 

(Bth.) Brenan. 
Babhul June-April Campus, Telangkheri, Ambazari 

10 Acacia pennata (L.) Willd. Jari, Chilar Aug-Jan Ambazari, Seminari hills 

11 Acacia tomentosa Willd. Anjar Dec-Mar Campus, Seminary hills 

12 Adenanthera pavonina L. Thorla Gunj Mar-May Maharajbag 

13 Albizia lebbeck (L.) Willd. var. lebbeck Shirish Feb-Dec Campus, Ambazari, Seminari hills 

14 Albizia procera (Roxb.) Bth. Pandhara Shirish May-Dec Campus, Wardha road 

15 
Dichrostachys cinera (L.) var. indica 

Brenan & Brumit. 
Sagunkati Sept-Jan Kalmeshwar road, Vayusena Nagar 

16 Leucaena latisiliqua (L.) Gills. Subabhul 
Throughout the 

year 
Campus, Telangkheri, Umrer road 

17 Mimosa hamata Willd. Chilati June-Oct Campus, Seminary hills 

18 Mimosa pudica L. Lajalu June-Jan 
PG Boys hostel RTMNU, 

Maharajbag 

19 Mimosa rubicaulis Lam. Arai June-Dec Kalmeshwarroad, Campus 

20 Neptunia triquetra (Vahl.) Btm. Lajalu June-Nov Campus 

21 Parkia biglandulosa Wight &Arn. Chenduphal Dec-Apr Boys hostel RTMNU, Campus 

22 Pithecellobium dulce (Roxb.) Btm. Vilayti Chinch Jan-June Campus, Vayusena Nagar 

23 Prosopis cineraria (L.) Druce. Shami Dec-June Mahal, Bharat Nagar 

24 Prosopis juliflora (Swartz.) DC. -- Feb-Oct Amravati road, Kamptee road 

25 Samanea saman (Jacq.) Merr. Rain tree Mar-Sept Bharat Nagar, Wathoda, Campus 
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Table 2.2.  Family: Caesalpiniaceae 

26 Bauhinia malabarica Roxb. - Sept-Feb VC Bungalow RTMNU 

27 Bauhinia purpurea L. RaktaKanchan Sept-Feb 
Telangkheri, Cultivated in 

gardens 

28 Bauhinia racemosa Lam. Apta Apr-Oct Seminary hills, Ambazari 

29 Bauhinia vahlii Wight & Arn. - Apr-Mar Campus 

30 Bauhinia variegata L. Kachnar Dec-May Telangkheri 

31 Caesalpinia bonduc (L.) Roxb. Sagargota July-Jan Futala,Umrer road 

32 Caesalpinia corearia (Jacq.) Willd. Libi-dibi Sept-Dec Ambazari 

33 Caesalpinia pulcherrima (L.) Swartz. Shankasur Throughout the year Ambazari, Wardhaman Nagar 

34 Cassia absus L. Kankuti Aug-Nov Amravati road, Campus 

35 C. alata L.  - Sept-Jan 
Amravati road, Itwari Rail. 

Station, Ambazari 

36 Cassia bicapsularis L. - Sept-Dec Futala, Telangkheri 

37 Cassia fistula L. Amaltas Mar-Oct 
Telangkheri, campus, Shankar 

Nagar 

38 Cassia javanica L. - July-Sept Maharajbag, Sakkardara 

39 Cassia occidentalis L. Rantarota Aug-Mar Seminary hills 

40 Cassia pumila Lam. - Aug-Dec Campus 

41 Cassia renigera Wall. - Apr-June Sakkardara 

42 Cassia senna L. Sonamukhi Throughout the year Planted in gardens, Maharajbag 

43 Cassia siamea Lam. - Aug-Feb Campus, Bharat Nagar 

44 Cassia sophera L. - Aug-Jan 
Telangkheri, Shri. Ayurvedic 

College 

45 Cassia tora L. Tarota July-Nov Ambazari, Campus 

46 Cassia uniflora Mill. - Aug-Dec Campus, LIT 

47 Delonix elata (L.) Gamble. Gulmohar June-Dec Amravati Road 

48 Delonix regia (Boj. ex Hook) Raf. Gulmohar Apr-Oct Bharat Nagar, Buildi 

49 Hardwickia binata Roxb. Anjan July-Mar Seminary hills, Amravati road 

50 Peltophorum pterocarpum (D.C.) Baker - Aug-Feb Campus, Amravati road 

51 Saraca asoca (Roxb.) de Wilde. Seeta Ashok Jan-Apr Maharajbag 

52 Tamarindus indica L. Chinch, Imli Feb-Nov Telangkheri, Campus, VNIT 

Table 2.3.  Family: Fabaceae 

53 Abrus precatoreus L. Gunj Sep-Dec Futala,Campus 

54 Aeschynomene aspera L. - Sep-Dec Campus 

55 Alysicarpus bupleurifolius (L.) DC. - Aug-Sep Campus 

56 Alysicarpus hamosus Edgew. - Aug-Oct Campus, Ambazari. 

57 
Alysicarpus heyneanus Wight & Arn. var. 

heyneanus 
- July-Oct Campus 

58 
Alysicarpus longfolius (Rottl. ex Spreng.) 

Wight & Arn. 
- Oct-Feb Campus, Seminary hills. 

59 Alysicarpus monilifer (L.) DC. - July-Oct Campus 

60 Alysicarpus ovalifolius (Schum.) J.Leon. - Aug-Oct Campus, LIT 

61 
Alysicarpus scariosus (Rottl. ex Spreng.) 

Grah. 
- Aug-Dec Campus 

62 
Alysicarpus tetragonolobus Edgew. var. 

tetragonolobus 
- Aug-Dec Campus, LIT, NRCC. 

63 
Alysicarpus vaginalis (L.) DC. var. 

nummularifolius Miq. 
- Aug-Oct Campus 

64 Arachis hypogaea L. Bhuimung Aug-Nov Campus 

65 
Butea monosperma (Lam.) Taub. var. 

monosperma. 
Palas Feb-Apr Campus, Ambazari 

66 Butea superba Roxb. Palasvel Feb-Apr Campus, Ramnagar 

67 Cajanus cajan (L.) Millsp. Tur Oct-Feb Campus, Ambazari. 

68 Cajanus platycarpus (Bth.) Van der Maesen. Gophanvel Sep-Dec Campus 

69 Cajanus scarabaeoides (L.) du-Petit-Thours. Rantur Jun-Dec Campus 

70 Canavalia gladiate (Jacq.) Dc. - Oct-Mar NEERI, Seminary hills. 

71 Cicer arietinum L. Chana Oct-Mar Ambazari road, Umrer road 

72 Clitoria ternatea L. var. pilosula Wall - July-Oct 
Satpuda Botanical Garden, 

Campus 
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73 Clitoria ternatea L. var. ternatea Gokarni July-Dec Campus, LIT. 

74 Crotalaria calycina Schrank. - Aug-Nov Campus 

75 Crotolaria juncea L. Boru Aug-Jan Campus 

76 Crotolaria linifolia L. - Sep-Feb Campus 

77 Cullen corylifolia (L.) Medik. Bawachi Aug-Jan Campus, Umrer road 

78 Cyamopsis tetragonolobus (L.) Taub. Gawar July-Dec Kamptee road garden 

79 Dalbergia latifolia Roxb. PahariSheesham Sep-Feb Campus, Seminary hills 

80 Dalbergia sissoo Roxb. Sheesham Mar-Feb Campus, Seminary hills 

81 Derris scandens (Roxb.) Btm. Tupbel Aug-Oct Sitabuldi 

82 Desmodium dichotomum (Willd.) DC. Chikta Oct-Dec Telangkheri garden, Campus 

83 Desmodium gangeticum (L.) DC. Salwan Aug-Nov Seminary hills, Campus 

84 Desmodium scorpiurus (Sw.) Desv. - Oct-Mar Telangkherigarden, Campus 

85 Desmodium triflorum (L.) DC. Ranmethi Aug-Jan Telangkherigarden, Campus 

86 Erythrina suberosa Roxb. Pangara Mar-Sep Campus, Seminary hills 

87 Erythrina variegata L. Pangara Feb-Apr 
Laxminagar square, 

Pandharabodi. 

88 Gliricidia sepium (Jacq.) Kunth. - Feb-Apr 
Ambazari, Pandhrabodi, 

Ganeshpeth 

89 Glycine max (L.) Soyabean Sep-Nov Umrer road, PDKV. 

90 Goniogyna hirta (Willd.) Ali - Sep- Aug-Jan Nov Ambazari, Pardi 

91 Indigofera astragalina DC. - Aug-Oct Ambazari, Pardi 

92 Indigofera cordifolia Heyne. - Aug-Jan Campus, LIT 

93 Indigofera linifolia (L.) Retz. - Aug-Jan Campus, LIT 

94 Indigofera linnaei Ali. Bhuiguli Aug-Jan Campus,LIT, Wardha road 

95 
Indigofera trifoliata L. var. duthiei (Drumm. 

Ex Naik.) Sanj. 
Sarpot Aug-Dec Campus, Amravati Road 

96 Indigofera trita L. var. trita. - Aug-Jan Campus 

97 Lablab purpureus (L.) Sweet. Popat Oct-Feb 
Cultivated in garden, 

Ravinagar, Telangkheri. 

98 
Lablab purpureus (L.) Sweet. var. lignosus 

(L.) King. 
Waal Oct-Feb Cultivated in garden, Home 

99 Lathyrus aphaca L. Ranwatana Jan-Mar Seminary hills, Marajbagh 

100 Lathyrus sativus L. Lakh Jan-Mar Umrer road 

101 Lens culinaris Medik. Masur Dec-Feb Mahal, Ambazari 

102 Melilotus alba Medik. Ranmethi Feb-Mar Campus, Sakkardara 

103 Melilotus indica (L.) All. Ranmethi Jan-Mar Campus 

104 Millettia peguensis Ali. Ranmethi Feb-Oct Rare, Campus, Maharajbagh 

105 Mucuna pruriens (L.)DC. Khajkuiri Sep-Feb Campus, Seminary hills 

106 Ougeinia oojeinensis (Roxb.) Hochr. Kalapals, Tiwas Feb-Apr Seminary hills 

107 Phaseolus vulgaris L. Vilaytiseem Dec-Mar Seminary hills, Campus 

108 Pisum sativum L. Watana Dec-Mar Campus, Seminary hills. 

109 Pongamia pinnata (L.) Pierre. Karanj Feb-May Campus, Seminary hills 

110 Pseudarthria viscida (L.) Wt. &Arn. Chikta Aug-Nov 
Satpuda Botanical Garden, 

Seminary hills 

111 
Pterocarpus marsupium Roxb. var. 

marsupium. 
Bijja Dec-Mar Seminary hills. 

112 Rhynchosia bracteata Bth. - Oct-Nov Seminary hills 

113 Rhynchosia minima (L.) DC. Turel July-Dec Campus, Saoner road 

114 Sesbania bispinosa (Jacq.) W. F. Wight. Ran-Shevra Sep-Jan Campus 

115 Sesbania grandiflora (L.) Poir. Heti Nov-Mar LIT, Mahal. 

116 Tephrosia pumila (Lamk.) Pers - Aug-Jan Campus, LIT 

117 Tephrisia purpurea (L.) Pers. Unhali, Diwali July-Jan Campus, Kamptee road 

118 Tephrosia strigosa (Dalz.) Sant - Aug-Oct Ambazari 

119 Tephrosia villosa (L.) Pers. - Aug-Oct Campus, Ambazari 

120 Teramnus labialis (L. f.) Spreng. Tipani Aug-Dec Campus, LIT. 

121 Trigonella foenum-graecum L. Methi Feb-Mar Ambazari, Telangkheri 
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122 Uraria picta (Jacq.) Desv. Pitwan Sep-Oct Rare, Gorewada 

123 Vigna angularis (Willd.) Ohwi & Ohashi. Udid Sep-Nov Telangkheri 

124 Vigna mungo (L.) Hepper. Moong Aug-Nov Campus, Telangkheri. 

125 Vigna radiata (L.) R. JangliMoong Aug-Oct Telangkheri 

126 Vigna trilobata (L.) Verdc. var. trilobata. Jangli Math Aug-Oct Campus, Telangkheri. 

127 
Vigna unguiculata (L.) Walp. ssp. cylindrica 

(L.) van- Eseltin. 
Chavli Feb-Oct Seminary hills, Umrer road 

128 
Vigna unguiculata (L.) Walp. ssp. 

unguiculata. 
Barbati June-Oct Telangkheri, Umrer road 

129 Zornia diphylla (L.) Pers. - Aug-Oct Campus, Dabha road 

130 Zornia gibbosa Span. Thipri Aug-Oct Campus, LIT. 
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4. Conclusions 

Present investigation enumerated plants of order 

Fabales in Nagpur city with potentialities of 59 genera 

with 125 species, 4 subspecies, 4 varieties belonging to 3 

families. From the present study it is concluded that the 

number of taxa of order Fabales has increased sufficiently 

to earlier record of Graham [13], Ugemuge [10], Kamble 

[15,16] and Thakre [17]. It is also pointed out that earlier 

reported taxa such as Acacia modesta, Uraria picta are 

found with a single individual in the area, and needs 

further thorough investigations. So that it can be 

conserved in the area. Revision of floristic diversity is 

very important because these studies are considered as the 

backbone of the assessment of phytodivresity, 

conservation management and sustainable utilization of 

natural resources, habit loss and extinction rates of 

threatened taxa. 
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Abstract  Gorewada reservoir and adjacent area (1885 
Ha) now converted into International Biopark abodes a 
variety of plant community to its credit. A study has been 
carried out to elucidate the aquatic flora with diverse plant 
wealth, indicator plants and their ecological status in 
wetlands of Gorewada catchment area.114 plants species 
with 33 families have been identified from the Gorewada 
wet land area. 67 species belong to dicotyledons and 47 are 
monocotyledons. 
Keywords  Gorewada International Biopark, Nagpur, 
Wetland Flora, Indicator Categories 

1. Introduction
Biodiversity accomplishes all vital requirements of 

organisms to complete their life cycle and amongst 
humans indirectly or directly dependent on both terrestrial 
as well as aquatic biodiversity, as both biodiversities 
provides natural resources in all ways to humans like 
cultural, economic, aesthetic, educational and scientific 
etc. Biodiversity covers all organisms like microorganism, 
plants and animals along with its all diverse genetic 
variations in species, varieties and populations in different 
habitats, ecosystems and in their natural areas, and its 
groups increases richness in natural environment [1]. 

Wetlands are vital parts of the hydrological cycle, highly 
productive, support exceptionally large biological 
diversity and provide a wide range of ecosystem services, 
such as food and fibre; waste assimilation; water 
purification; flood mitigation; erosion control; 
groundwater recharge; microclimate regulation; enhance 
aesthetics of the landscape; support many significant 
recreational, social and cultural activities, besides being a 
part of our cultural heritage [2]. 

The composition of a plant community is determined 
by a complex interaction of several biotic as well as 
abiotic factors including climate, soil type, position in the 
landscape and competition between plant species. 
Amongst which wetlands are the very important aquatic 
ecosystem, which maintains the balance in environment. 
Wetlands have seasonal variation in its floristic 
composition. Consequently, botanical explorations of 
wetland plants are necessary to gain more knowledge on 
species richness as well as their geographical distribution. 
Works on floristic studies of documentation of diversity 
of aquatic plants and wetlands flora in various water 
reservoirs and wetland areas of different states of India 
were carried out by many workers [3,4,5,6,7,8,9,10]. 
Besides these there are several researchers from 
Maharashtra state and its various districts and regions, 
explored the aquatic and wet lands plants diversity 
[11,12,13,14,15,16,17,18,19,20,21, 22]. 

102



 Advances in Zoology and Botany 9(1): 28-36, 2021 29 
 

 

Figure 1.  Map of Gorewada International Biopark 

Nagpur is one of the greenest cities of India with 18 per 
cent of its area under forests and plantations, 17 per cent 
under cultivation and 2 per cent under water bodies [23]. 
To maintain ecological equilibrium, there is a need of 
documentation of floristic composition of wetlands, which 
plays a crucial role as pollution indicator. From this the 
assessment of conservation of threatened taxa which are 
associated with wetland habitats also carried out. In view 
of this fact, the present study is meant to prepare the 
documentation of the phytodiversity of wetland of 
Gorewada International Biopark (Proposed), Nagpur, the 
first exploration of the kind in this area. 

 

Figure 2.  Compartments wise Map showing wetlands 

2. Material and Methods 
2.1. Study Area 

Proposed Gorewada International Biopark lies between 
latitudes 200 35’ and 210 44’ North and longitudes 780 15’ 
and 790 40’ East. It extends over to 1885 ha of reserved 
forests, in outskirts of Nagpur city. All area is divided into 
7 beats (Compartments) viz. 790, 791, 792, 793, 794, 795, 
796 and one water catchment area. Land is well drained 
and form catchment area of Gorewada Lake, known for its 
scenic beauty. Gorewada water reservoir, an area of 
around 57.93 sq. Hectare is situated on the eastern side of 
the proposed zoo and bio-park. Northern bank of the lake 
is made by beat number 796 and western side by beat 
number 795. Almost all compartments have well drainage 
system in the form of ponds and streams towards the 
water reservoir. The annual average rainfall of the area is 
900 mm and the annual mean temperature varies from 100 
C minimum to 450 C maximum [24]. 

2.2. Methods 

For the study of wetland flora, the survey in and around 
ponds, lakes, streams with extensive field visits have been 
done in various time of the year to cover all the wetlands 
of the area in different seasons during 2008 to 2013.The 
different wetland of each 7 compartments along with 
water reservoir often visited are shown in map The 
methodology adopted for the data on taxa distribution 
within the forest range were collected particularly with the 
help of two sources- field observations and identification 
with pertinent literatures [25,26,27].Besides that the 
information on habit, habitat and flowering was carried 
out in the both dry and wet seasons. The identification of 
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specimens was carried out by consulting relevant 
literature and regional floras [28,29,30,31] and 
morpho-ecological classification viz. I) Submerged 
anchored, II) Free Floating, III) Floating leaved anchored, 
IV) Floating shoot anchored,V) Emergent anchored and 
VI) Helophytes [32]. 

3. Results and Discussion 
Exhaustive field visits to the all wetland areas in 7 

compartments and area adjoining the water reservoir 
carried out in all seasons of the year and documented all 
floral components. The statistical analysis of the floristic 
components also carried out. A total of 114 species from 
33 families were identified from the Gorewada wet land 
area. 67 species belong to dicot and 47 are monocots 

(Table No.2). Some of the major dominant wetland 
phyto-diversity are Hydrilla, Utricularia, Vallisneria, 
Ceratophyllum, Azolla, Eichhornia, Ipomea, Lemna, 
Trapa., Nymphoides indica, Spigelia anthelmia L. [33] etc. 
According to ecological classification, majority of the taxa 
belong to category V, i.e. muddy elements. Category I, 
submerged species are represented by Vallisneria, 
Nechmandra, Naias, Ceratophyllum and Hydrilla, While 
Ottelia, Aponogeton and Limnophyllum forms the floating 
leaves category, II. Typha and Ipomea fistulosa are the 
most frequenttaxa of category IV. (Table. No.1& Figure. 
3). besides these, algae, aquatic fungi, bryophytes and 
pteridophytes are also major parts of the wetland 
ecosystem. The detailed list of floral components 
according to its habits and ecological class occurred in 
Gorewada International Biopark given below. (Table No. 
1). 

Table 1.  .Floristic diversity of wetland belonging to different morpho-ecological classes and plant indicators from the study area are given as below 

Sr. No Botanical Name Family Habit Ecological 
class 

1.  Justicia diffusaWilld. Acanthaceae Wet Patches VI 

2.  Justicia simplex D.Don. Acanthaceae Wet Patches VI 

3.  Rungia pectinata(L.) Nees. Acanthaceae Moist Places VI 

4.  Hygrophila auriculata (K. Schum.) Heine Acanthaceae Wet Patches VI 

5.  Justicia procumbens L. Acanthaceae Margin of lake VI 

6.  Justicia quinquangularis Koen. Acanthaceae Margin of lake VI 

7.  Alternanthera sessilis (L.) R.Br. Amaranthaceae Wet mud VI 

8.  Celosia argentea L. Amaranthaceae Moist Region VI 

9.  Amaranthus viridis L. Amaranthaceae Moist Places VI 

10.  Aponogeton natans (L.) Engl. & Krause Aponogetonaceae Submerged  VI 

11.  Gnaphalium polycaulon Pers. Asteraceae Moist Places VI 

12.  Blumea lacera (Burm.f.) DC. Asteraceae Margin of Lake VI 

13.  Caesulia axillaris Roxb. Asteraceae Margin of Lake VI 

14.  Cyathocline purpurea (D.Don.) O.Ktze. Asteraceae Dry Mud Patches VI 

15.  Glossocardia bosvallea (L.f.) DC. Asteraceae Sandy / Moist  VI 

16.  Sonchus brachyotus DC. Asteraceae Moist Region VI 

17.  Vernonia cinerea (L.) Less Asteraceae Moist Region VI 

18.  Trichodesma sedgwickianum Banerjee Boraginaceae Margin of Lake VI 

19.  Heliotropium supinum L. Boraginaceae Margin of Lake VI 

20.  Ceratophyllum demersum L. Ceratophyllaceae Submerged I 

21.  Cleome chelidonii L.f. Cleomaceae Wet Patches VI 

22.  Terminalia arjuna (Roxb.) Wt. &Arn. Combretaceae Margin of Lake VI 

23.  Commelina benghalensis L. Commelinaceae Wet mud patches VI 

24.  Cyanotis axillaris (L.) D.Don ex Sweet Commelinaceae Wet mud patches VI 

25.  Merremia emarginata (Burm.f.) Hall.f. Convovulaceae Moist Region VI 

26.  Evolvulus alsinoides (L.) L. Convovulaceae Wet Patches VI 

27.  Ipomoea fistulosa Mart. ex Choisy Convolvulaceae Wet mud patches III 

28.  Eleocharis atropurpurea (Retz.) K.B. Presl. Cyperaceae Wet Patches VI 

29.  Cyperus iria L. Cyperaceae Wet Patches VI 

30.  Cyperus corymbosus Rottb. Cyperaceae Wet Patches VI 
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31.  Fuirena glomerata Lamk. Cyperaceae Dry Mud patches VI 

32.  Kyllinga brevifolia Rottb. Cyperaceae Wet Patches VI 

33.  Cyperus compressus L. Cyperaceae Moist Region VI 

34.  Cyperus niveus Retz. Cyperaceae Moist Region VI 

35.  Fimbristylis aphylla Steud. Cyperaceae Moist Region VI 

36.  Fimbristylis dichotoma (L.) Vahl. Cyperaceae Moist Region VI 

37.  FImbristylis ferruginea (L.) Vahl. Cyperaceae Margin of lake VI 

38.  Fimbristylis spathacea Roth. Cyperaceae Margin of lake VI 

39.  Kyllinga nemoralis (Forst.) Dandy Cyperaceae Moist Region VI 

40.  Eriocaulon cinereum R.Br. Eriocauliaceae Wetland VI 

41.  Eriocaulon quinquangulare L. Eriocauliaceae Wetland VI 

42.  Eriocaulon luzulaefolium Mast. Eriocaulaceae Wet Patches VI 

43.  Phyllanthus amarus Schum. &Thonn. Euphorbiaceae Dry Mud patches VI 

44.  Euphorbia rosea Retz. Euphorbiaceae Dry Mud patches VI 

45.  Euphorbia hirtaL. Euphorbiaceae Margin of lake VI 

46.  Chrozophoraprostrata Dalz. Euphorbiaceae Dry Mud patches VI 

47.  Crotalaria albida Heyne ex Roth Fabaceae Dry Mud patches VI 

48.  Crotalaria sericea Retz. Fabaceae Dry Mud patches VI 

49.  Indigofera cordifolia Heyne ex Roth Fabaceae Dry Mud patches VI 

50.  Indigofera trifoliata L. Fabaceae Dry Mud patches VI 

51.  Smithia conferta J.E. Sm. Fabaceae Dry Mud patches VI 

52.  Aeschynomene indica L. Fabaceae Wet Patches VI 

53.  Zornia gibbosa Spanoghe Fabaceae Dry Mud patches VI 

54.  Zornia diphylla (L.) Pers. Fabaceae Dry Mud patches VI 

55.  Sesbania sesban (L.) Merr. Fabaceae Wet patches VI 

56.  Alysicarpus vaginalis (L.) DC. Fabaceae Wetland VI 

57.  Centaurium centaurioides (Roxb.) Rao & Hemadri Gentianaceae Wetland VI 

58.  Canscora decurrens Dalz. Gentianaceae Margin of lake VI 

59.  Exacum pedunculatum L. Gentianaceae Margin Region VI 

60.  Hoppea dichotoma Willd. Gentianaceae Wetland VI 

61.  Nymphoides cristata (Roxb.) O. Ktze. Gentianaceae Surface of Lake II 

62.  Hydrilla verticillata (L.f.) Royle. Hydrocharitaceae Submerged I 

63.  Ottelia alismoides (L.) Pers. Hydrocharitaceae Submerged III 

64.  Vallisneria spiralis L. Hydrocharitaceae Submerged I 

65.  Nechamandra alternifolia (Roxb.) Thw. Hydrocharitaceae Submerged I 

66.  Leucas aspera (Willd.) Spreng. Lamiaceae Moist Places VI 

67.  Ocimum basilicum L. Lamiaceae Margin of Lake VI 

68.  Lemna paucicostata Hagelm Lemnaceae Surface of Lake II 

69.  Scilla hyacinthina (Roth.) Macbr. Liliaceae Dry Mud patches VI 

70.  Curculigo orchioides Gaertn. Liliaceae Moist places VI 

71.  Gloriosa superba L. Liliaceae Moist places VI 

72.  Mitreola petiolata (J.F. Gmel.) Torr. & Gray. Loganiaceae Wet Patches VI 

73.  Spigelia anthelmia L. Loganiaceae Wet Patches VI 

74.  Rumex dentatus L. Lythraceae Margin of Lake VI 

75.  Ammannia multiflora Roxb. Lythraceae Dry Mud VI 
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76.  Rotala indica (Willd.) Koehne. Lythraceae Wet patches VI 

77.  Woodfordia fruticosa (L.) Kurz. Lythraceae Margin of Lake VI 

78.  Najas minor All. Najadaceae Submurged IV 

79.  Ludwigia octovalvis (Jacq.) Raven. Onagraceae Wet mud VI 

80.  Biophytum sensitivum (L.) DC. Oxalidaceae Wet Mud VI 

81.  Aristida funiculata Trin. Poaceae Dry Mud patches VI 

82.  Chrysopogon fulvus (Spreng.) Chiov. Poaceae Dry Mud patches VI 

83.  Coix lacryma-jobi L. Poaceae Wet Patches V 

84.  Dichanthium aristatum (Poir.) C.E. Hubb. Poaceae Wet Patches VI 

85.  Digitaria ciliaris (Retz.) Koeler Poaceae Dry Mud patches VI 

86.  Eragrostiella brachyphylla (Stapf.) Bor. Poaceae Dry Mud patches VI 

87.  Heteropogon contortus (L.) Pal.-Beauv. Poaceae Dry Mud patches VI 

88.  Oplismenus compositus (L.) Pal.-Beauv. Poaceae Dry Mud patches VI 

89.  Paspalidium flavidum (Retz.) A. Poaceae Wet Patches VI 

90.  Paspalidium geminatum (Forssk.) Stapf. Poaceae Wet Patches VI 

91.  Pennisetum pedicellatum Trin. Poaceae Dry Mud patches VI 

92.  Panicum miliare Lamk. Poaceae Dry Mud patches VI 

93.  Setaria verticillata (L.) Pal.-Beauv. Poaceae Dry Mud patches VI 

94.  Themeda triandra Forssk. Poaceae Dry Mud patches VI 

95.  Cynodon dactylon (L.) Pers. Poaceae Margin of Lake VI 

96.  Eragrostis gangetica (Roxb.) Steud. Poaceae Margin of Lake VI 

97.  Eragrostis aspera (Jacq.) Nees. Poaceae Margin of Lake VI 

98.  Setaria intermedia Roem. &Schult. Poaceae Margin of Lake VI 

99.  Polygala arvensis Willd. Polygalaceae Moist Places VI 

100.  Polygonum glabrum Willd. Polygonaceae Dry Mud V 

101.  Potamogeton nodosus Poir. Potamogetonaceae Submerged I 

102.  Potentilla supine L. Rosaceae Dry Mud patches VI 

103.  Dentella repens (L.) Forst. Rubiaceae Moist Places VI 

104.  Oldenlandia corymbosa L. Rubiaceae Margin of Lake VI 

105.  Striga densiflora (Benth.) Benth. Scrophulariaceae Wet Patches VI 

106.  Sopubia delphiniifolia (L.) G.Don. Scrophulariaceae Moist Places VI 

107.  Lindernia crustacea (L.) F.V. Muell. Scrophulariaceae Moist Places VI 

108.  Limnophila heterophylla (Roxb.) Benth. Scrophulariaceae Wet mud IV 

109.  Buchnera hispida Buch.-Ham. Scrophulariaceae Moist Places VI 

110.  Bacopa monnieri (L.) Wettstein Scrophulariaceae Wet mud. VI 

111.  Verbascum chinense (L.) Santapau Scrophulariaceae Margin of Lake. VI 

112.  Trapa natans L. Trapaceae Surface of Lake III 

113.  Typha angustata Chaubard & Bory Typhaceae Wet mud. V 

114.  Phyla nodiflora (L.) Greene Verbenaceae Moist Places VI 

Note: I) Submerged anchored,  II) Free Floating,  III) Floating leaved anchored,  IV) Floating shoot anchored,  V) Emergent anchored and    
VI) Helophytes 

Table 2.  Statistical analysis showing percentage of Dicotyledonous and Monocotyledonous families, genera and species 
 Dicots. Monocots. 

 No. % No. % 

Families 23 69.70 10 30.30 

Genera 59 62.76 35 37.23 

Species 67 58.77 47 41.22 

Total  114  
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Figure 3.  Pi diagram showing the composition of life form of aquatic macrophytes of the wetlands of the study area 

 

Figure 4.  Habit Sharing of flora in Gorewada Wetland 
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Table3.  List of Dominating Wetland Plants with Indicator Category 

Sr. No. Scientific Names Indicator 
Category 

1.  Bacopa monnieri (L.) Wettstein OBL 

2.  Eriocaulon cinereum R.Br. OBL 

3.  Phyla nodiflora (L.) Greene FACW 

4.  Typha angustata Chaubard & Bory OBL 

5.  Ipomoea fistulosa Mart. ex Choisy FAC 

6.  Vallisneria spiralis L. OBL 

7.  Hydrilla verticillata (L.f.) Royle OBL 

8.  Ottelia alismoides (L.) Pers. OBL 

9.  Najas minor All. OBL 

10.  Phoenix sylvestris (L.) Roxb UPL 

11.  Terminalia arjuna (Roxb.)          
Wt. & Arn. FACU 

12.  Aponogeton natans (L.) Engl. & Kr. OBL 

13.  Cleome chelidonii L.f. OBL 

14.  Crotalaria sericea Retz. FACW 

15.  Phyllanthus amarus Schum. &Thn. FAC 

16.  Nymphoides cristata (Roxb.) O.Ktze OBL 

17.  Lindernia crustacea (L.) F.V. Muell. OBL 

18.  Oldenlandia corymbosa L. OBL 

19.  Coix lacryma-jobi L. OBL 

20.  Smithia conferta J.E. Sm. UPL 

21.  Ludwigia octovalvis (Jacq.) Raven. FACU 

Wetland Indicator Categories based on differences in 
expected frequency of occurrence of wetland plant species 
[34], probability of occurrence in wetlands as opposed to 
upland habitats, with obligate wetland species having a 
percentage probability of occurrence in wetlands (OBL)> 
99%; facultative wetland species (FACW), 67% – 99%; 
facultative species (FAC), 34% – 66%; facultative upland 
species (FACU), 1% – 33%; and obligate upland species 
(UPL), < 1%. According to this, the dominant wetland 
plants were categorized. The OBL indicator category 
comprises Bacopa monnieri (L.) Wettstein, Eriocaulon 
cinereum R.Br., Typha angustata Chaubard & Bory, 
Vallisneria spiralis L., Hydrilla verticillata (L.f.) Royle, 
Ottelia alismoides (L.) Pers. Najas minor All., Aponogeton 
natans (L.) Engl. & Kr., Cleome chelidonii L. f., 
Nymphoides cristata (Roxb.) O. Ktze, Lindernia 
crustacea (L.) F.V. Muell., Oldenlandia corymbosa L., 

Coix lacryma-jobi L. Facultative wetland species (FACW) 
are Phyla nodiflora (L.) Greene and Crotalaria sericea 
Retz.; facultative species (FAC) with Ipomoea fistulosa 
Mart. ex Choisy and Phyllanthus amarus Schum. &Thn.; 
facultative upland species (FACU) are Terminalia arjuna 
(Roxb.) Wt.&Arn. and Ludwigia octovalvis (Jacq.) Raven. 
and obligate upland species (UPL) represented with 
Phoenix sylvestris (L.) Roxb. and Smithia conferta J.E. Sm. 
(Table.3). 

Gorewada Lake is one of the important water reservoirs 
of the Nagpur, from where supply of the drinking water to 
the different parts of the city takes place. At the same time 
its expanded marshy land provides suitable habitats for 
breeding of number of water animals. Large population of 
macrophytes of wetlands is provider of not only habitat 
but also the much needed food for number of organisms. 

4. Conclusions 
Wetlands have a great diversity of plants needing 

wetness of diverging extents. These plants are accordingly 
adapted to the local availability of water and many show 
transitions between annual and perennial forms and also 
their type of growth forms. Weed, a controversial class of 
plants, its invasion is a major problem in wetlands resulting 
in increased competition for resources such as water, light, 
nutrients and space [34]. Wetland plants can be threatened 
by changes in both surface water and groundwater levels 
as a result of human activities. Wetland plants are 
sensitive to changes in hydrology which result in a 
wetland having too much or too little water. The 
anthropogenic activities like deforestation; overgrazing 
and developmental activities etc. are causative factors for 
the acceleration of soil erosion and consequent siltation of 
wetlands. For successful implementation of conservation, 
involvement of people and nongovernmental 
organizations is crucial. People can be involved in 
de-siltation of lake, afforestation in the catchment area 
and generating awareness 
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ABSTRACT 

The acid-base impregnated activated carbon derived from Tamarindus indica seed waste was used in the present study 
to remove fluoride ions from water.  The adsorbent were prepared by activating the selected biomass in muffle furnace 
and then in microwave and subsequently with sodium hydroxide and sulphuric acid.  The developed carbon material was 
assigned as MACTIS. The effects of different operating parameters including adsorbent dose, initial concentration of 
fluoride, contact time, solution pH and temperature on the removal of the fluoride ions, have been studied. Optimum 
conditions were observed for the prepared carbon content, such as pH 5, adsorbent dosage of 3.0 g/L, and agitation rate 
of 120 strokes/min and contact time of 180 min at a temperature of 303 K. The isotherms of Langmuir, Freundlich, 
Temkin and Dubinin-Radushkevich have been studied to explain the adsorption mechanism on the adsorbent surface. 
The Langmuir isothermal model agreed to a greater extent with the equilibrium results, suggesting monolayer 
adsorption of fluoride ions on MACTIS. The fluoride uptake potential for MACTIS by the Langmuir isotherm was found to 
be 1.222 mg/g. Thermodynamic experimentation found that the mechanism of adsorption in nature was feasible, 
exothermic and spontaneous. With a rise in temperature from 303 K to 333 K, the elimination efficacy of the 
defluoridation process was reduced. These results provide insights to further explore the adsorption method for fluoride 
ion removal using impregnated acid-base and microwave-assisted carbon materials derived from other plant based bio 
waste. 
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INTRODUCTION 
Pure drinking water is inadequate and not readily accessible to everyone. Natural sources or industrial 
effluents can contaminate the water. Fluoride, found in groundwater and surface water, is one such 
contaminant. The main source of fluoride in the groundwater is geological formation. Fluoride, the 13th 
most common element on Earth, is a naturally occurring compound derived from fluorine. It can be found 
in rocks, soil, fresh water and ocean water. Fluoride occurs naturally as a consequence of runoff from 
weathering of rocks and soils containing fluoride and leaching from soil into groundwater in public water 
systems. In addition, the atmospheric deposition of fluoride-containing pollutants from coal-fired power 
plants and other industrial sources leads to the high fluoride concentrations in water, either by direct 
deposition or through soil deposition and subsequent water runoff [1]. 
The discharge of fluoride into groundwater and surface water is also involved in various industries such 
as semiconductor production plants, pharmaceutical firms, beryllium extraction units, smelters, 
aluminium, fertiliser manufacturing plants and mining industries are the sectors in question [2]. In 
several countries, including Benin, Algeria, Cameroon, Ethiopia, Egypt, Ghana, Kenya, Malawi, Libya, 
Nigeria,  Morocco, Rwanda, South Africa, Tanzania, Sudan,  Togo, Uganda, Tunisia, Zimbabwe, India, China, 
Indonesia, Pakistan, , Iran, Saudi Arabia, Turkey, South Korea, Yemen, Mexico, Canada, Argentina, USA, etc. 
the fluoride contamination and its associated diseases have been reported [3]. In different states of India, 
such as Andhra Pradesh, Haryana, Punjab, Rajasthan, Uttar Pradesh, Gujarat, Tamil Nadu, Maharashtra 
and Karnataka [4], the problems associated with fluoride contamination are more severe. If the level of 
fluoride in drinking water reaches 1.5 mg/L, then osteoporosis, skeletal fluorosis, dental fluorosis, 
Alzheimer's disease, neurological damage, male and kidney infertility, thyroid disorders, liver damage [5] 
are induced. 
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 The use of groundwater has increased as a result of rapid growth and industrial demand among the 
global population, resulting in low water quality supply and a decrease in groundwater levels. Inorganic 
toxins, such as fluoride, heavy metals, etc., play a major role in groundwater pollution. Fluoride is such a 
contaminant that human beings face an extreme danger. Since drinking water is the primary source of 
fluoride ingestion, the Bureau of Indian Standards BIS, 2012 [6] has therefore placed a permissible value 
of 1 mg/L of fluoride in drinking water that, as suggested by WHO, is less than 1.5 mg/L [7]. 
Different analytical techniques have been used to extract residual fluoride from the fluoride contaminated 
water until it is released into the public water system. Coagulation-precipitation, ion-exchange, 
adsorption, nano-filtration, electro-dialysis, reverse osmosis and electrocoagulation are used in these 
techniques [8, 9, 10]. The adsorption process is a highly encouraging procedure, which usually uses 
natural or synthetic solid adsorbents, among all these techniques. This technique is highly appropriate 
because of its favourable economical cost, high removal efficiency, ease of use, and the reuse of the 
adsorbent used after its regeneration [11]. 
Several plant-based biomass products have also been used to extract fluoride from drinking water, such 
as leaves, seeds, eggs, peels, bark, etc., as illustrated in our previous review articles [12, 13, 14, 15]. Due to 
highly microporous composition, wide surface area, excellent surface reactivity and adequate availability 
of functional groups, activated carbon (AC) developed from plant based biomass is reflected as a versatile 
adsorbent material. Many researchers have used activated carbon extensively for the removal of fluoride 
from water. 
Tamarindus indica has a place with the family Leguminosae (Fabaceae), commonly known as Tamarind 
tree, is one of the fruit tree species that is utilized as conventional medicine [16]. Tamarindus indica (T. 
indica) is evergreen tree that can achieve 24 m height and 7 m size that has light yellow and pink flowers 
[17]. Tamarind tree is found particularly in the Indian subcontinent, Africa, Nigeria and largely in the 
tropical countries. All part of Tamarindus indica plant (root, fruit, body and leaves) has high nutritional 
value and wide medicinal usage. It moreover has industrial and economic importance. World Health 
Organization report determines, tamarind fruit is an ideal source of all vital amino acids except 
tryptophan (82%) [18] and it also contains phenolic compounds like, mucilage, procyanidin B2, catenin, 
arabinose, tartaric acid, xylose, galactose, epicatechin, pectin, glucose, uronic acid and triterpen [19]. 
Many works have been recently published with the primary goal being the investigation of removal of 
different pollutants using seed based adsorbent materials   [20, 21]. Seed based materials are of low 
economic value, so inexpensive and abundantly available and composed different chemical compositions 
which make them effective adsorbents for a wide range of pollutants due to the presence variety of 
functional groups that participates in binding with the pollutants [22]. Thus, this article aimed at studying 
the adsorption behaviour of chemically activated Tamarindus indica seed for the removal of fluoride from 
aqueous solution. 
 
MATERIAL AND METHOD 
Materials used  
All chemicals used were of analytical reagent grade and these chemicals obtained from S-D Fine 
Chemicals Ltd or Merck India limited. All glassware used in the study were delivered using Borosil glass. 
Batch adsorption experiments were performed using double distilled water.   
Preparation of Adsorbent 
Tamarindus indica seeds were collected from the local area and washed several times with water to 
remove dust and other impurities and kept for sun dry. The procedure of preparation of material was 
followed as that reported in previous work [23].  The carbon obtained from the seed of Tamarindus indica 
was hereafter referred as microwave assisted Tamarindus indica seed (MACTIS). 
Batch adsorption experiments 
The developed MACTIS carbon material was used for the defluoridation of water by batch adsorption 
experiments at different initial fluoride concentrations (2 mg/L to 10 mg/L). The 50 ml of known 
synthetic fluoride concentration solutions were taken for a batch test in 100 ml of Erlenmeyer flask and 
were shaken at 120 strokes/min for prearranged contact time, adsorbent dose, temperature and pH. The 
fluoride concentrations before and after adsorption were estimated by utilizing fluoride ion-selective 
electrode (HANNA Model No. H I 4110) and ion-selective meter (HANNA Model No. HI 4522). The 
adsorption capacities of fluoride were determined by the equation (1):  

qୣ =
(Co− Ce) V

m                                                                                          (1) 
Where m, V, C0 , Ce and qe are the mass of adsorbent (g), the volume of the solution (L), the initial fluoride 
concentration (mg/L), equilibrium fluoride concentration (mg/L) and fluoride adsorbed at equilibrium 
(mg/g), respectively. The fluoride removal efficiency from the water was evaluated by equation (2): 
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% Removal of ϐluoride = (େ୭ିେୣ)
େ୭

 X  100                                                 (2) 
The impacts of agitation speed, adsorbent dose, contact time, pH, temperature and initial fluoride 
concentration have been considered for fluoride removal from the aqueous solutions by utilizing MACTIS 
material. The fluoride adsorption isotherm mechanism was discussed by using well-known models e.g., 
Langmuir, Freundlich, Temkin, and Dubinin–Radushkevich isotherms (Table 1).  

 
Table 1: Empirical adsorption isotherm equations. 

Isotherm Models Isotherm Equations Ref. 

Langmuir isotherm   
ܥ 

   q
=

1
ݍܭ

 +    
ܥ 

ݍ   
              [24] 

Freundlich isotherm ݈݊ݍ = ிܭ݈݊ + (1/݊)  lnܥ         [24] 
Temkin Isotherm  ୣݍ  = ்ܣ ݈݊ ܤ   +  B  ln ܥ          [24] 
Dubinin-Radushkevich isotherm                

 
ݍ݈݊  = ݍ݈݊   −  ɛଶ         [24]  (ܭ)  

 
RESULT AND DISCUSSION 
Fluoride batch adsorption experiments: 
Effect of pH  
In order to study the impact of pH on fluoride removal from aqueous solution, batch experiment was 
performed with changing initial pH value from 2 to 10 at 303 K (Fig. 1(a)).  The initial concentration of 
fluoride and agitation speed was fixed at 2 mg/L and 120 strokes/min, respectively. The amount of the 
adsorbent dose was taken as 3 g/L and contact time was maintained as 180 min. It could be observed that 
the removal of fluoride increases with increment of initial pH from 2 to 5 and it nearly achieves a highest 
removal around pH 5. Therefore, the optimum fluoride removal consider at pH 5. At low pH, the 
concentrations of hydrogen ions are high, so adsorbent surface sites become positively charged and then 
hydrogen and fluoride ions compete for binding sites of the adsorbent which results the decrease in 
fluoride removal efficiency [25]. As pH increases in the ranges from 4 to 7, the fluoride removal efficiency 
are high and their after as pH increases removal efficiency diminishes. From above discussion, it is 
indicate that optimum pH 5 is required for later experiments for the successful removal of fluoride.  
Effect of agitation speed 
The impact of agitation speed on fluoride removal efficiency onto the MACTIS material was examined by 
changing the agitation speed from 20 to 180 strokes/min, while keeping the alternate parameters 
constant. As indicated by Fig. 1(b), the removal of fluoride efficiency by and large increased besides 
increasing agitation speed. The fluoride removal efficiency of MACTIS adsorbent material increased from 
53.00 % to 88.50 % when the speed of agitation of shaker increased from 60 to 120 strokes/min and the 
adsorption removal capacity shows up generally steady for agitation rates greater than 120 strokes/min. 
This outcome can be related to the fact that the expansion of the agitation speed enhances the diffusion of 
fluoride towards the adsorbent surface [26]. This additionally shows an agitation speed of 120 
strokes/min is adequate to ensure that all the binding sites of adsorbent surface are made readily 
accessible for adsorption of fluoride. 
Effect of adsorbent dose 
The impact of adsorbent dosage on the removal of fluoride from aqueous solution are appeared in Fig. 
1(c), by varying the amount of adsorbent dosage from 1 g/L to 6 g/L,  by keeping 2 mg/L of initial 
fluoride concentration and equilibrium contact time for 180 min at 303 K. The agitation speed kept up at 
120 strokes/min. The outcomes indicated that the fluoride removal capacity increases with increase of 
amount of adsorbent dose because of the more prominent accessibility of adsorption sites of adsorbent 
[27]. On the other hand, the percentage removal of fluoride was more at 3 g/L and the optimum was 
obtained at this dose and changes slightly with respect to adsorbent dose. Therefore 3 g/L was taken 
reasonably as the adsorbent dose for further experimental investigations.  
Effect of initial fluoride concentration 
The effect of initial concentration of fluoride was considered by ideal adsorbent dose of 3g/L onto 
distinctive initial concentration of fluoride arrangements (2 - 10 mg/L) at four unique temperatures 
(303K to 333K) by keeping other optimum parameters steady. The impact of initial fluoride 
concentration on the percent fluoride removal efficiency is shown in Fig. 1(d). The results laid out that 
percent fluoride removal efficiency diminished with rising initial fluoride concentration at studied unique 
temperatures. This was might be because of the capacity of the adsorbent carbon material gets exhausted 
sharply with the rise in the concentration of fluoride [28]. Furthermore, it is probably due to the fact that 
for a predetermined adsorbent dosage, the entire active adsorption surface sites of the carbon material 
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were constrained at higher initial fluoride concentration. Similar pattern has been reported for 
adsorption of fluoride by utilizing the various adsorbents [28, 29].  
Effect of contact time 
The investigation of impact of contact time for the adsorption of fluoride onto the MACTIS adsorbent 
material at different fluoride concentrations (2, 4, 6, 8 and 10 mg/L) with changing contact time from 30 
to 300 min keeping every other parameters constant are appeared in Fig 1(e). It was seen that, fluoride 
adsorption by MACTIS carbon material was increased with time. In the beginning, fluoride adsorption on 
MACTIS material occurred rapid followed by slower fluoride adsorption up to the equilibrium. For 
MACTIS adsorbent, 88.50% of adsorption occurred for fluoride within 180 min contact time and 
equilibrium reached in 300 min, therefore contact time of 180 min was considered for further studies. It 
was observed that the adsorption efficiency of fluoride steadily increased with the increase in contact 
time. The steady rise shows the accessibility of adsorbent sites for adsorption of fluoride during the initial 
lower contact times [30]. On the other hand, adsorption site saturation arises after 180 min of contact 
time for MACTIS adsorbent material. 
 

 
Fig. 1: Effect of (a) pH, (b) agitation speed, (c) adsorbent dose, (d) initial fluoride concentration (e) 
contact time and (f) temperature on the fluoride adsorption by MACTIS 
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Effect of temperature 
It is well known that temperature is a supplementary factor significantly impacts the adsorption process. 
The impact of temperature on fluoride adsorption onto MACTIS from aqueous solution was investigated 
at 303, 313, 323 and 333 K for the initial fluoride concentration of 2–10 mg/L at optimized pH, agitation 
speed, adsorbent dose, and contact time. The plot presented in Fig. 1(f), signifying the fluoride adsorption 
efficiency diminished with increase in temperature. Highest efficiency for fluoride removal (88.50 %) 
obtained at 303 K temperature for 2 mg/L fluoride concentration. This outcome shows low temperature 
supports the expulsion of fluoride and the adsorption process is exothermic in nature.  The diminishing of 
expulsion of fluoride might be due to that at elevated temperature the thickness of the limit layer 
diminishes because of increased inclination of the adsorbate particles to escape from the adsorbent 
carbon surface to the aqueous phase, which results in a decrease in the fluoride adsorption efficiency as 
temperature is increased [31]. Comparative outcomes were previously reported by researchers [30, 31]. 
Adsorption isotherms study of fluoride onto MACTIS  
The adsorption techniques are one of the significant processes for representing the fluoride adsorption 
capacity of the adsorbent material and it also demonstrates the mechanism of the fluoride adsorption 
process which communicates the specific relation between the concentration of the fluoride and its extent 
of accumulation onto the surface of the adsorbent material. The equilibrium data of fluoride adsorption 
onto MACTIS material at four unique temperatures has been examined by four well-known isotherms 
models, viz. Freundlich, Langmuir, Dubinin–Radushkevich (D-R) and Temkin (Table 2). 
Langmuir isotherm 
The Langmuir adsorption isotherm plot of Ce/qe versus Ce suggests the applicability of this isotherm 
model (Fig. 2(a)). Estimations of Langmuir parameters qm (fluoride adsorption capacity) and KL 
(Langmuir parameter) were calculated from the intercepts and slope of the plot and the data are 
exhibited in the Table 2. From the Table 2, it is indicates that the value of adsorption efficiency qm and KL 
of the MACTIS carbon material decreases on increasing the temperature from 303 K to 333 K. From the 
Langmuir parameters, it is noted that the most elevated fluoride adsorption communicates to a 
monolayer of fluoride particles on the adsorbent material surface with constant energy. Also, there is no 
spread of adsorbate in the plane of the adsorbent surface [30, 31]. The pattern demonstrates that the 
adsorbent likes to bind fluoride particles and that condition prevails on adsorbent characteristics, when 
ion exchange is the prime mechanism. Besides, it confirms the exothermic nature of the adsorption 
processes in the system. The calculated values of the separation factor (RL) was seen to be somewhere in 
the range of 0 and 1 confirm that the Langmuir adsorption process is favourable [30, 31]. The correlation 
coefficient (R2) values show a decent agreement between the parameters and confirm the monolayer 
adsorption of fluoride onto the adsorbent surface. 
Freundlich isotherm 
The Freundlich isotherm model was also utilized to investigate the adsorption of fluoride on the MACTIS 
adsorbent. Straight plot of log qe versus log Ce appeared in Fig. 2(b). The Freundlich isotherm parameters, 
KF and N were determined by using slope and intercept. The experimental data obtained was presented in 
the Table 2. The outcomes demonstrate that the reduction in KF values from 0.863 mg/g to 0.558 mg/g as 
temperature increases from 303 K to 333 K. This is a result of the adsorbent surface that diminishes the 
electrostatic force among the carbon surface of adsorbent and fluoride ions, which decreases the 
adsorption of fluoride with increase in temperature [32, 33]. The estimated values of N > 1 show that the 
adsorption process is much favourable for fluoride removal [34]. But, the values of the correlation 
coefficient, R2, obtained in this case show that the Freundlich isotherm model gave a poor fit to the 
experimental data than the Langmuir model. 
Temkin isotherm 
Temkin isotherm model was applied to assess the adsorption potential of MACTIS adsorbent material for 
fluoride removal. The Temkin constants bT, B and KT are determined from the slopes and intercepts of the 
Temkin plot of qe versus Log Ce (Fig. 2(c)). From the Table 2, the values of heat of adsorption and the 
equilibrium binding constant are appeared to the minimum during the adsorption of fluoride on MACTIS. 
The heat of fluoride adsorption (B) is decreased with increasing temperature from 0.191 to 0.158 J/mol. 
This demonstrates that the heat of adsorption of fluoride onto the surface of MACTIS decreases with 
increasing temperature from 303 to 333 K and the adsorption isotherm process is exothermic [28, 35]. 
Also, the bT values is lower than 30 KJ/mol which indicating a physical adsorption process and 
dominating the chemisorptions and ion exchange. The correlation coefficients (R2) are found to be the 
poor fit of all experimental data. 
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Fig. 2: (a) Langmuir, (b) Freundlich, (c) Temkin and (d) Dubinin-Radushkevich isotherm models for 
adsorption of fluoride by MACTIS at 303, 313, 323, 333 K. 
 
Dubinin-Radushkevich (D-R) isotherm 
Dubinin–Radushkevich isotherm model [344] was selected to study the adsorption potential of MACTIS 
adsorbent material for fluoride removal (Fig. 2(d)). It is an adsorption isotherm model that is commonly 
connected to express adsorption system with Gaussian energy distribution onto heterogeneous surfaces 
[35, 36].The model has often effectively fitted for high solute actions and the intermediate concentration 
range, but has unacceptable asymptotic properties and does not anticipate the Henry’s law at low 
concentration [346]. The D-R isotherm was generally applied to make a distinction between the Chemical 
and physical adsorption of adsorbate [36]. From the results mentioned in Table 2, the values of qD and 
the mean free energy (E) decreased with increase in temperature. The values of E are reveals the 
adsorption process follows physical adsorption process. The correlation coefficients for the D-R isotherm 
are highest for all temperature range (Table 2) proposes that the fluoride adsorption onto MACTIS is a 
physical process.  
It is observed that fluoride equilibrium isotherm data fitted nicely to a majority of these isotherm models 
for MACTIS material. The correlation coefficients (R2) values demonstrated that Langmuir adsorption 
isotherm gives a decent model for the adsorption of fluoride on MACTIS material, which depends on 
monolayer adsorption on to the surface limiting a finite number of identical adsorption sites. The 
appropriateness of the adsorption information to the Langmuir isotherm model suggests that the binding 
energy on the whole surface of the MACTIS adsorbent material was uniform and that adsorbate-
adsorbate interaction was small. The values of various constants of four adsorption isotherm models 
were determined and were presented in the Table 2. 
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Table 2: Adsorption parameters for the removal of fluoride on MACTIS 
Isotherm model Adsorption Parameters Temperature 

303 K 313 K 323 K 333 K 

Langmuir 

qm  (mg/g) 1.222 1.068 1.034 0.898 
KL (L/mg) 4.596 4.052 2.244 2.210 
RL 0.098 0.110 0.182 0.184 
R2 0.995 0.989 0.996 0.995 

Freundlich 

KF  (mg/g) 0.863 0.740 0.641 0.558 
1/n 0.220 0.221 0.258 0.247 
N 4.545 4.525 3.876 4.049 
R2 0.912 0.886 0.861 0.863 

Temkin 

KT  (L/mg) 112.202 85.505 37.421 38.373 
B  (J/mol) 0.191 0.172 0.184 0.158 
bT  (kJ/mol) 13.185 14.613 13.682 15.982 
R2 0.911 0.881 0.894 0.887 

Dubinin-Radushkevich 

qD (mg/g) 1.158 1.025 0.974 0.849 
KD (mol2/kJ2) 2.66E-06 3.78E-06 6.69E-06 7.53E-06 
E (kJ/mol) 0.433 0.363 0.273 0.258 
R2 0.938 0.944 0.996 0.995 

 
Comparison of fluoride removal effectiveness of different leaf-based adsorbents:  
The fluoride expulsion effectiveness of the adsorbent prepared from Tamarindus indica seed investigated 
in this present work has been matched up with other seed-based adsorbent material that was accounted 
by researchers in the literature and the values of fluoride removal efficiency (Table 3). The experimental 
data of the present research work were compared with reported values for the removal of fluoride. 
Results of this research work revealed that the adsorbent MACTIS has comparable fluoride adsorption 
efficiency with other reported values. (Table 3). 

 
Table 3: Comparative reported details of different seed-based adsorbents for the removal of 

fluoride. 
Adsorbents 

 
Maximum % removal of 

fluoride Ref. 

Activated carbon of Phyllanthus emblica seed 82.1 [38,39] 
Seed extracts of Moringa Oleifera (Drum stick) 88 [21] 
Activated carbon of Punica granatum seed 78.1 [40] 
CaCl2 treated activated carbon of Phoenix Dactylifera (Date 
Plam) seeds (Impregnation ratio’s = 0.25) 88 [41] 

CaCl2 treated activated carbon of Phoenix Dactylifera (Date 
Plam) seeds (Impregnation ratio’s = 0.50) 91 [41] 

CaCl2 treated activated carbon of Phoenix Dactylifera (Date 
Plam) seeds (Impregnation ratio’s = 0.75) 93 [41] 

Restructured lignite of Cuminum cyminum (Cumin) seeds 60 [42] 
Tamarindus indica Seed (MACTIS) 88.5 This Work 

 
CONCLUSION 
A new acid-base impregnated and microwave treated carbonized material from the seed of Tamarindus 
indica (MACTIS) has been prepared for removal of fluoride from aqueous solution. The association of 
fluoride adsorption and fluoride removal efficiency both were investigated by changing process 
parameters responsible for effective adsorption such as pH, initial fluoride concentration, contact time, 
adsorbent dose, temperature and agitation speed. The maximum removal of fluoride was achieved by 
MACTIS up to 88.50 % for initial fluoride concentration was 2 mg/L. The investigation was assessed with 
four different adsorption isotherm models among them; the Langmuir isotherm described the 
experimental outcomes better than other isotherm models. The maximum fluoride adsorption capacity 
(qm) obtained from Langmuir plot was found to be 1.222 mg/g and moreover correlation coefficients 
values greater than 0.989. The thermodynamic study indicates the fluoride adsorption process is 
exothermic, feasible and favour at lower temperature. All the above observations show that the MACTIS 
carbon material prepared from seed of Tamarindus indica is a highly efficient adsorbent for the removal 
of fluoride from aqueous solution.   
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ABSTRACT 

 Banyan tree leaves as adsorbents were used for removal of excess of methyl red from 

aqueous solution were performed at room temperature by laboratory method. Adsorbent of 

activated carbon of Ficus Benghalensis leaves (Banyan tree leaves) was used with aqueous 

solution of methyl red Dyes of fabric. The effect of various parameters such as amount of 

adsorbents (in 1-5gm/250 ml), contact time (2 hours), temperature (20o C to 100o C). The result 

showed that the dye removal increased with increase in temperature and adsorbent amount. This 

is then checked by measuring absorption using Spectrophotometer.  From absorption 

method, percentage removal of dye from aqueous solution with the help of above bio adsorbent 

can be determined.  

 

Keywords: 

 Methyl Red Dyes, Ficus Benghalensis leaves, Adsorption, Spectrophotometer. 

Absorptions 

 

INTRODUCTION 

 Nowadays, most of the food materials, textiles, leathers, cosmetics are polluted by large 

number of organic dyes1. Dyes become the integral part of the day to day life. Water pollution 

can be identified as one of the major problems of the world. Dye industry causes major part of 

the water pollution. 

Textile industry is the largest consumer of dye stuff. Waste of the textile industry contains 

unused dyes. They cause water pollution, which affect environment which is highly toxic to 

humans as well as aquatic life2. Thereafter, purification of waste material is necessary before it 

emerges in the main stream of river3. 

Decolonization or removal of the dye stuff is the important aspect of waste water treatment 

before discharge4. 

Earlier, Activated Carbon (AC) was used commonly for dye removal. Activated Carbon as an 

adsorbent is an expensive process as well as its waste disposal has several problems5. 

Among large number of physico-chemical methods, adsorption is widely used for dye removal 

from waste water of textile industry6. 
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 Research starts with the use of low cost adsorbent materials. Methyl Red (MR) is selected 

as standard of dye contamination in the water. It is also used for coloring cotton, wood etc7. In 

our research method, we have used Banyan tree leaves (Ficus Benghalensis) as Bio-adsorbents 

for removal of various dyes from waste waters8. 

 Low cost Banyan tree leaves material as adsorbent was studied for removal of methyl red 

dyes from aqueous solution9. Various factors were studied like initial concentration, contact 

time, amount of adsorbents, temperature of adsorption and spectrophotometric absorption10. 

 

MATERIALS AND METHODS 

 Batch adsorption process was used for the removal of methyl red from the aqueous 

solution. Parameters were studied like concentration, contact time, adsorbent amount, effect of 

temperature etc. The standard solution of methyl red was prepared by dissolving 1 gm in 1L of 

distilled water. 

Preparation of adsorbent:  Banyan tree leaves were collected from local area, washed with 

distilled water to remove the impurity, dried at low temperature for 48 hours to remove the 

moisture contents. After drying, banyan tree leaves were grind to fine powder and sieved through 

600 μ. Adsorbent washed with distilled water to remove acid and dried at 80o for 10 hours. 

 

  
 

Preparation of dye solution: The stock solution of methyl red of 0.1 % was prepared by 

dissolving 1 mg/L in distilled water. The experimental solutions were prepared by dissolving 

0.2g, 0.4g, 0.6g, 0.8g in 1L of distilled water. 

 

Batch Adsorption Experiment: Initial dye concentration 1g adsorbent in 100 ml of dye solution 

was kept constant for batch experiment. Initial methyl red solution concentrations of 200, 400, 

600, 800, 1000 mg/L were performed at 25o C on rotator shaker operated at 120 rpm for 2 

hours9. After carrying out adsorption, having contact time 2 hours for different adsorbent doses, 

different dye concentration and at different temperature followed by measuring absorptions by 

photoelectric colorimeter. The following absorption values were observed. 
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Table 1: Effect of adsorbent doses on adsorption 

Adsorbent Concentration Absorbance (nm) 

1 g/L 0.76 

2 g/L 0.68 

3 g/L 0.55 

4 g/L 0.52 

5 g/L 0.50 

 

Table 2: Effect of Dye concentration on adsorption 

Dye Concentration Absorbance (nm) 

0.2 mg/L 0.07 

0.4 mg/L 0.09 

0.6 mg/L 0.28 

0.8 mg/L 0.64 

1.0 mg/L 0.76 

 

Table 3:  Effect of Temperature on adsorption 

Temperature (oC) Absorbance (nm) 

20 1.05 

40 1.02 

60 1.00 

80 0.99 

100 0.96 

 

Table 4:  Effect of contact time on adsorption 

Time in Minutes Absorbance (nm) 

10 0.98 

20 0.74 

30 0.56 

40 0.43 

50 0.36 

 

Effect of Adsorbent dose: Ficus Benghalensis adsorbent 1 gm, 2 gm, 3 gm, 4 gm, and 5 gm 

were added into a 250 ml of conical flask containing a definite volume of fixed initial 

concentration 100 mg/l of stock solution of dye at 25o C. The mixtures were agitated at 120 rpm 

for 2 hours. The filtrate containing the residual concentration of dye was determined 

spectrophotometrically and dye concentration was measured. 

 

Effect of Temperature: Adsorption experiment were performed at different temperature at 20o 

C, 40o C, 60o C, 80o C, 100o C for initial dye concentration of stock solution 1 g/l. The mixtures 

were agitated for 2 hours at 120 rpm. 

Mukt Shabd Journal

Volume IX, Issue VII, JULY/2020

ISSN NO : 2347-3150

Page No : 2534122



 
 

 Effects of adsorption were carried out at different temperature. The contact time was kept 

constant for 2 hours. Removal of methyl red was determined by using Spectrophotometer. 

 

Effect of Dye Concentrations: Effect of different amount of adsorbents 0.1 gm, 0.2 gm, 0.3 gm, 

0.4 gm, 0.5 gm were used for the adsorption of methyl red from the aqueous solution The 

different concentration solutions of methyl red dye were prepared. After adsorptions with 1g 

adsorbent of activated carbon of Ficus Benghalensis for fixed time. The absorption was recorded. 

 

Effect of contact Time: 1 g solution of methyl red kept in contact with 5 g of adsorbent at 

different time for 10, 20, 30,40and 50 minutes. After that filter the solution and recorded 

absorption by spectrophotometer. It was found that as the contact time increases absorption 

values decreases. This indicates more the value of absorption less the adsorption on adsorbents. 

Hence with the increase in contact time adsorption of methyl red increases. As absorption 

decreases. 

 

PH Effect:  All solutions were prepared in the acidic condition; for that PH was maintained below 

7. Good adsorption effect was observed in lower PH conditions. At higher PH adsorption found 

decreases, means on proper adsorption was done with this adsorbent. 

 

 
 

    
 

0

0.2

0.4

0.6

0.8

0.2 0.4 0.6 0.8 1

A
b

so
rb

an
ce

Dye Concentration (mg/L)

Figure 2: Plot of dye concentration versus 
absorbance

abs

0.9

0.95

1

1.05

1.1

20 40 60 80 100

A
b

so
rb

an
ce

Temperature (oC)

Figure 3: Plot of temperature versus 
absorbance

abs

0

0.5

1

1.5

10 20 30 40 50

A
b

so
rb

an
ce

 

Time in min.

Figure 4 : Plot of contact time Versus 
absorbance

Abs

0

0.2

0.4

0.6

0.8

1 2 3 4 5

A
b

so
rb

an
ce

Absorbent Concentration(mg/L)

Figure 1: Plot of adsorbent concentration 
versus absorbance

abs

Mukt Shabd Journal

Volume IX, Issue VII, JULY/2020

ISSN NO : 2347-3150

Page No : 2535123



 
 

RESULT AND DISCUSSION 

 The effect of adsorbent doses on removal of methyl red was observed from the table 1 

that as adsorbent doses was increased from 1g to 5g, the percentage of MR adsorbed on the 

modified banyan tree leaves adsorbent increased. The waste removal percentage rises from 30% 

to 60%. As increase in the adsorbent amount increases the percentage of the dyes removed. This 

is also shown by the Fig.1 of adsorbent dosage versus percentage of dye removed i.e. lower the 

value of absorption means greater the adsorption of dyes on the adsorbent. 

 From table 2, it is observed that an increase in initial dye concentration or doses from 0.1 

mg/L to 1 mg/L leads to decrease in percentage of adsorption. Lower the value of absorbance, 

greater the removal of dye methyl red by using adsorbent. It is also shown by the Fig.2 of dye 

concentration versus absorbance. 

 Adsorption of methyl red dyes increased with an increase in temperature from 200 to 1000 

C of adsorption. The decrease in spectrophotometric absorption of the solution means more 

amount of MR dye removed with increase in temperature of adsorptions.Fig.3 indicates that 

adsorption is exothermic. The solubility of dye increases with an increase in temperature. At high 

temperature the adsorbent's active sites are activated thereby increasing the concentration of dye 

removal. This may be due to enhancement of the adsorptive interaction between the active sires 

and the adsorbate ions. This is also shown by the plot of temperature versus percentage of dyes 

removed. As the temperature increases, the value of absorbance decreases i.e. the adsorbent 

banyan tree leaves has removed more amounts of methyl red dyes from the aqueous solution. 

Also it was observed that as the contact time increases absorption decreases hence indicate more 

the absorption of methyl red occur with contact time. Absorption was found good at lower PH of 

the solutions.  

 

CONCLUSION 

 The present study shows that natural bio-adsorbent obtained from banyan tree leaves 

which is an important low cost material non toxic easily available, can be used as good adsorbent 

for the removal of methyl red dye from the industrial waste like textile industry, waste water 

solutions. This adsorbent can also be used for the removal of other type of dyes from the food 

materials, waste of textile industries and from waste waters. 
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Abstract: The samples of Cr3+ substituted Nickel ferrite with composition NiCrXFe2-XO4 were 

synthesized by employing sol gel auto combustion method. The ferrite powder materials were 

subjected to X-ray diffraction spectroscopy (XRD) analysis and Transmission electron 

microscopy (TEM) analysis for the study of structural as well as morphological characteristics. 

The X-ray diffraction pattern at the room temperature showed the formation of a cubic spinel 

ferrite having a single phase. Moreover, the values of lattice parameters (a) counter verified the 

same. TEM imaging demonstrated the formation of nanosize particles and the presence of all 

constituent elements were confirmed by energy dispersive X-ray (EDAX) analysis. Vibrating 

Sample Magnetometer (VSM) was used to study the magnetic properties of the samples. The 

magnetic properties showed low saturation magnetization (Ms), Remnance (Mr) as well as 

Coercivity (Hc). This confirmed the viability of such materials in the various applications of 

such as water treatment, microwave device materials, permanent magnets and storage recording 

devices.  

Key words: cubic spinel ferrite, XRD, TEM, VSM, sol gel auto combustion etc. 

1.  Introduction 

Nanotechnology is often referred to as the technology of the century and deals with the design, 

fabrication and application of nanostructures or nano materials. It also embraces the fundamental 

knowledge of the relationship between different physico-chemical properties and size of the material. 

Nanotechnology is often considered as an evolving interdisciplinary technology that has contributions 

in many fields, including physics, materials science, optics, electronics, electricity, mechanics, 

aerospace, plastics and medicine, over the past decade. Its strong social influence has been seen as the 

tremendous momentum to begin another industrial revolution [1-5]. 

Various magnetic materials have fascinated mankind for over centuries. Later, they have found their 

way into almost every part of our civilization. Every day we are using magnetic materials in computer 

HDD, credit ID cards, loudspeaker, permanent magnet motors, refrigerator door seals and a lot more. In 

the last 50 years, the production of new materials on a smaller and smaller scale has been at the centre 

of advances in material science [6-9].  

2.  Synthesis 

In this method, a conventional heating element is replaced by a coherent microwave producing 

magnetron. It releases the required amount of heat in less time and in a more focused way. To some 
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better extent, this method is being improvised by controlling the operation of magnetron by 

incorporating digital circuits including frequency modulator, time counter, etc. Because of the additional 

circuits supported with the basic circuit of microwave oven, it is observed that the entire set up operates 

in a more suitable way to synthesize samples having particle size in the nano scale. The earlier demerit 

of fluctuating frequency around 2.45 GHz of magnetron is overcome in this method. The additional 

digital set up cares to maintain the frequency of the magnetron constant throughout the cycle of synthesis 

of a sample.  

The sol gel method of synthesis comprise of various steps as given below;  

Step I – A homogeneous solution is prepared in the deionized water by dissolution of the precursor metal 

ions in an organic solvent. In the given synthesis method, during the initial stages of preparation, 

blending of metal ions on an atomic scale in solution state helps to obtain homogeneous mixtures. For 

example; Nickel nitrate (Ni(NO3)2.6H2O), Chromium nitrate (Cr(NO3)2.6H2O) and iron nitrate 

(Fe(NO3)3.9H2O), in their respective molar ratios have been dissolved in 40 ml deionized water to 

prepare a homogeneous solution. 

Step II – The solution so prepared is transformed to a sol if it is not already a sol. A colloid in which 

solid particles are suspended in a liquid is referred to as a sol. The resultant sol is generally stabilized 

by adjusting the pH, or else, the particles would expand into agglomerates which can further precipitate 

and thus don’t allow for the acquisition of specific powder chemistry. 

Step III – Gel formation is the most important step in the process and essentially aimed at the removal 

of the majority of the deionized water (solvent) so that a formation of rigid body with a well defined 

chemistry takes place. This aqueous sol of metal ions is steadily heated for 2 hours at around 800C by 

using a magnetic stirrer hot plate to convert it into a gel which is kept in plastic or highly viscous form 

by maintaining processing variables like temperature, pH and time. 

Step IV – The gel is transformed into the correct morphology, may be in the form of spheres, fibers or 

coatings. The gel is fired in the microwave oven at power 800 watt for three minutes which results in 

the formation of dry ash. These ash forming compounds are grounded by a using a mortar pestle or ball-

milling process to obtain fine nano size powder. 

Step V – Traditional grinding is performed for a powder calcined in muffle furnace for 4 hours at around 

8000C in order to obtain a spinel ferrite material NiCrXFe2-XO4   for the intended application, in which x 

varies as 0.2, 0.4, 0.6, 0.8 and 1.0 [9-14]. 

3.  Characterization 

3.1.  Powder XRD analysis 

The use of XRD analysis is done to calculate the grain size of the material prepared. Debye Scherer 

formula is employed to determine the grain size of all the synthesized compounds from the most intense 

peak as; D= 0.9λ /βcos, where, λ is the wavelength of used X-ray beam, β is the full width at half maxima 

(FWHM) and Ө is the corresponding angle.  

Table 1 summarizes the Lattice parameters, x-ray and bulk density and the porosity of these samples 

[15-17]. Similarly, Figure 1 explains the XRD pattern of chromium substituted nickel spinel ferrite 

samples. The study of NiCrXFe2-XO4 samples reveals the formation of cubic crystal structure with space 

group Fd3m. PowderX software was used to index the miller planes indices [18-20]. 
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Figure 1. Powder XRD of NiCrXFe2-XO4 spinel ferrite 

 

Table 1. Lattice parameter of NiCrXFe2-XO4 

 

Series 

Conc

. (x) 
Fe2-x 

Molecular 

wt 

Lattice 

parameter 

(A0) 

X ray density 

(gm /cm3) 

Bulk 

density 

(gm /cm3) 

Porosity 

(%) 

NiCrXFe2-XO4 

  

  

  

0.2 1.8 233.6 8.2950 5.44 3.897 28 

0.4 1.6 232.83 8.3123 5.38 3.797 29 

0.6 1.4 232.06 8.3545 5.29 3.697 30 

0.8 1.2 231.29 8.3712 5.24 3.573 31 

1 1 230.52 8.3912 5.18 3.457 33 

 

3.2.  EDAX analysis 

The energy dispersive X-ray (EDAX) study was also carried out for the synthesized samples and is 

shown in figure 2. The EDAX spectrum of Nickel ferrite nanoparticles, calcined at 8000C divulged the 

information about presence of Ni, Cr, Fe and O peaks. EDAX analysis confirmed that all the constituent 

elements are present in the synthesized ferrite samples in the desired ratio. The pattern that is obtained 

also validate that the crystal structure of Cr3+ spinel ferrite was reduced after being doped with Nickel 

ferrite [18-21].Powder XRD analysis. 

 
 

Figure 2. EDAX analysis of NiCrXFe2-XO4 
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3.3.  VSM analysis 

The Vibrating sample magnetometer (VSM) study was done to study the magnetic properties ferrite 

samples at room temperature. Magnetic hysteresis (M-H) loops of measurements of synthesized 

NiCrXFe2-XO4 samples with different concentrations were carried out and the observed values of 

saturation magnetization (Ms), remanent magnetization (Mr) as well as coercivity (Hc) were noted and 

plotted as seen in figure 3 and reported in Table 2 [21-22]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. VSM of NiCrXFe2-XO4 spinel ferrite 

 

 

Table 2. Magnetic properties VSM of NiCrXFe2-XO4 

 

                                     

    Series 

Conc. 

(x) 
Fe2-x 

Magnetization 

(Ms)          

emu/gm 

Retentivity 

(Mr)       

emu/gm 

Coersivity            

(Hc)     

Gauss 

Squareness 

ratio 

(Mr/Ms) 

NiCrxFe2-xO4 

  

  

  

0.2 1.8 5.7 2.11 435.35 0.37 

0.4 1.6 5.26 2.05 432.75 0.39 

0.6 1.4 4.68 1.87 429.60 0.40 

0.8 1.2 4.29 1.59 426.80 0.37 

1 1 3.15 1.40 423.15 0.45 

 

 

3.4.  TEM analysis 

The Transmission Electron Microscopy (TEM) analysis was done to confirm the particulate size of the 

materials. The TEM pictures revealed that the particle size of the mechanically milled and annealed 

samples is well consistent with the grain size (crystallite size). Debye-Scherer formula was applied to 

calculate the grain size by using prominent XRD peaks corresponding to the cubic spinel phase.  The 

grain size was found to be in the range of 22- 60 nm approximately for the synthesized samples and is 

shown in figure 4 [23-26]. 
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Figure 4. TEM of NiCrXFe2-XO4 spinel ferrite 

 

3.5.  Electrical Properties 

In case of ferrites, which are mostly low mobility semiconductors it is observed that rather than the 

concentration, it is the activation energy of the charge carriers, which is normally associated with the 

mobility of these charge carriers. Figure 5 illustrates the relation of the temperature with DC electrical 

conductivity. In case of NiCrXFe2-XO4 ferrite samples it is also observed that the DC electrical 

conductivity attains a peak value at a particular temperature, which is termed as the transition 

temperature. Metallic character of the materials can be indicated by the initial increasing trend of 

conductivity with temperature and the subsequent increase of the same represents a semiconductor 

nature. A graph between conductivity and temperature with temperature was used to calculate the 

activation energy of synthesized nickel ferrite samples and is tabulated in the table 3 [27-33].  

 

 
 

Figure 5. Electrical study of NiCrXFe2-XO4 spinel ferrite 
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Table 3. Transition temperature of NiCrXFe2-XO4 

 

Series 
Conc

. 

Resistivity 

( x 10-7) 

Activation 

energy 

para 

Activation 

energy 

ferri 

Transition 

Temp. 

Tc 

GOUY’

S 

Balance  

Tc 

    (x) ohm /cm eV  eV 0K  0K  

NiCrxFe2-xO4 

 

 

 

 

0.2 3.95 1.754 0.154 637 640 

0.4 3.37 2.245 0.134 621 632 

0.6 2.63 1.934 0.193 614 625 

0.8 2.22 1.034 0.134 609 612 

1 1.35 1.132 0.124 602 603 

 

 

4.  Conclusion 

In summary, spinel NiCrXFe2-XO4 nanoparticles were successfully synthesized by sol gel auto 

combustion route by using urea as a fuel. The formation of single phase, well crystallized cubic spinel 

ferrite powder with general formula NiCrXFe2-XO4 was confirmed by XRD, Rietveld refinement XRD 

as well as EDAX analysis. The size of the synthesized nanocrystals calculated by the Debye-Sherrer 

formula was in the range of 22 to 60 nm. HR-TEM images of the samples also confirmed the size in the 

nanometer range confirming to the particle morphology with slight agglomeration. 

The ferromagnetic behavior was confirmed by VSM technique as it is observed that the Ms values of 

the undoped sample is 66.93 emu/g, which shows a decreasing trend with the increase in Cr3+ content. 

The inclusion of Cr ion in the NiCrXFe2-XO4 lattices plays a crucial role in electrical behavior and result 

in proportionate increase in electrical conductivity. Size dependence of electrical properties was well 

established and it is found that grain and grain boundary kinetics regulate these properties in the material. 

It is assumed that the interchange of cations from their respective tetrahedral (A) and octahedral (B) 

sites along with hopping of holes (Cr3+→Cr2+) and electrons (Fe2+→ Fe3+) among cations of B site affect 

the electrical properties to a larger extent. Activation energy was decreased with increasing Cr ion 

concentration which confirmed the transition from ferromagnetic region to paramagnetic. The decrease 

in transition temperature with the increase in concentration of Cr ion was supported by Gouy’s balance 

data. 
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Abstract: The Samples of Cobalt- Zirconium doped Barium nano-hexagonal ferrites of chemical 
formula BaFe12-2x(Zr-Co)xO19 (x = 0.5, 0.9) are prepared employing Microwave assisted Sol-gel 
auto-combustion Route, in which the ferrite materials were generated by providing continuous 
heat in microwave woven. The precursors in the form of nitrates are taken accompanied with 
urea as a fuel, supply energy to initiate exothermic reaction during the formation of materials. 
Uniform heating in the microwave leads to the ultrafast morphological transformations giving 
rise to a nano-scale particle size of the synthesized samples. The derived ferrites powders being 
analyzed for their structural and morphological characteristics with the help of X-ray diffraction 
techniques (XRD) and Transmission Electron Microscopy (TEM). Lattice constants ‘a’ and ‘c’, 
porosity (p) of the prepared materials were determined. Their d-values are counter checked and 
(h k l) planes were specified. TEM analysis confirmed the nano-scale particle size of the 
synthesized samples. The materials have been assessed with Impendence Analyzer for electrical 
resistivity (ρ). The obtained results suggest that the synthesized samples belong to the family of 
hexagonal M-type ferrites. A structural observation has verified that the space group symmetry 
of the prepared materials is P63/mmc. The ferrites samples show high resistivity of the order 107 
(Ω-m). Such types of nano-sized ferrite materials with high resistivity are helpful especially for 
various microwave absorbing applications. 

Key words: Ba-hexaferrites, Microwave induced synthesis, Nanocrystalline, Porosity, 
Resistivity, XRD, and TEM, etc. 

1.  Introduction 
Magnetic ions in ferrites, which are a part of a magnetic oxide, are arranged to achieve spontaneous 
magnetization even as preserving strong electrical and magnetic properties in ferrite. The most important 
feature of the hexaferrites is the prospect of tailoring the magneto- electric behavior depending upon the 
application, which can be achieved by the biased replacement of trivalent, simultaneous substitution of 
divalent-tetravalent metal ion, and other compatible combinations for Iron (Fe) in the parent hexaferrite 
matrix [1,2]. Cost effectiveness, simple processing and fascinating electrical and magnetic properties 
make hexagonal ferrite one of the most significant materials that have drawn tremendous exposure 
within an area of technical purposes [3, 4]. The process of synthesis, sintering temperature, etc. shall, in 
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particular, specify the particle size upon which electrical and magnetic characteristics of the substance 
rely. [5].In present research module, the novel method of Microwave assisted Sol-Gel Auto-Combustion 
process is utilize to fabricate zirconium-cobalt substituted barium nano-hexaferrite samples with the 
general formula BaFe12-2x(ZrxCox)O19        (x=0.5, 0.9) [6, 7]. This section aims to characterize the 
structural and Electrical behavior of the synthesized substituted barium nano-hexaferrites materials. The 
structural and morphological characteristics of the synthesized ferrites powder are studied by X-ray 
diffraction (XRD) and transmission electron microscopy (TEM). Impendence analyzer is employed to 
study for the electrical measurements of synthesized hexaferrite powder. 

2.  Experimental Procedure 
For the synthesis of ferrites, a significant number of preparatory methods like Solid-state reaction, 
Coprecipitation, Hydrothermal synthesis, Glass crystallization, etc. had previously been documented. 
The documented Sol-gel assisted auto combustion route had several benefits to prepared doped        M- 
type hexagonal ferrites owing to its high degree of simplicity in the process, lower anneal or calcine 
temperature, and, short reaction time [6]. Besides, the Sol-Gel auto-combustion method produces an 
ultra-fine nano powder with a substantial distribution of particle sizes, outstanding chemical uniformity 
and the probability of creating a unified single domain structure. 

The Co-Zr doped BaM nano-hexagonal ferrites materials are processed by ‘Microwave induced Sol-
gel auto combustion route, where the microwave is replaced in the place of conventional furnace, to 
assure the continual heating of the materials through the combustion method. AR grade nitrates likes 
Ba(NO3)2, Ferric Nitrates, Cobalt Nitrates, Zirconyle Nitrates and Urea in proper stoichiometric 
proportion were liquefy with double filtered distilled water at 500C temperature and kept for              20 
minutes. Initiate an exothermic reaction with adequate energy available from the fuel as Urea. The 
generated gel is then stored at room temperature for an hour and then put inside the digitally operated 
2.54GHz microwave for 10 min for thermal decomposition. The gel is thermally decomposed and 
eventually transformed into a loose, foamy, uniform nanocrystalline ash powder. After that the 
synthesized hexaferrite powder was grinded in pestle mortar for four hour with gradually slow cooling 
rate maintained at 50 0C / minute, with further grinding for four hours. 

3.  Results and Discussions. 

3.1.  Structural Properties 
The XRD diffract graph of fabricated materials were obtained by using Philips X’pert Diffractometer, 
with CuKα radiation of wavelength λ=1.542(Å). Fig.1.(a and b) present the x ray intensity graphs of 
synthesized materials for x=0.5 and x=0.9 respectively. After matching the diffraction patterns with the 
JCPDS standard files, leveraging 2θ values, the observed d-values and intensity differences, the   d- 
value is being determined and the (h k l) planes were specified. With the help of interplaner spacing d 
(h k l ) corresponding to finalized planes the values of lattice parameters can be calculate employing 
relation 

�� � �� = 3��
ℎ� + ℎ	 + 	� + 
�

��  

  
The percentage Porosity is being calculated by  

� = 1 − ������� ���
� % 

Where, P is porosity, DB is bulk density and Dx ray is x- ray density of formulated materials  
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                               Fig a(x=0.5)                                       Fig b (x=0.9) 
 
Figure1. Powder XRD of Ba (Co-Zr)XFe12-2xO19 Hexaferrite for x=0.5 and x=0.9 
 
The value of lattice parameters affirms that the hexagonal ferrites with a single - phase is formed. 

Lattice constants ‘a’ and ‘c’ were observed to be 5.8256 (Å) and 23.124 (Å) independently for x=0.5 
and 5.8239 (Å) and 23.127 (Å) for x=0.9 respectively. The space group symmetry of the formulated 
hexaferrites powder is found to P63/mmc. 

 
Table 1 summarizes the Lattice parameters, x-ray and bulk density, porosity and the electrical 

Resistivity of these hexaferrites samples [15-17] at concentrations x = 0.5 and x = 0.9. 
 
 

Table 1. Structural and Electrical Parameters 

Conc.(x) a (Å) c (Å) Dx(Å)3 DB(Å)3 P (%) ρ at 373K 
 (Ω-m) 

X= 0.5 5.8256 23.124 5.39 2.72 49.54% 1.229*105 

X= 0.9 5.8239 23.134 5.60 2.81 49.86% 1.788*104 

 

  
 

Figure 2. Transmission Electron Micrographs of the prepared Ba(Co-Zr)xFe12-2xO19 materials, for 
x=0.5 and x=0.9. 
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3.2 Morphological Analysis. 
Figure 2 displays TEM pictures of the prepared hexaferrites samples taken by TEM Philips Model CM 
200. Micrographs showing hexagonal platelet structure with morphological homogeneity. Prominent 
grain boundaries are also observed.  

TEM images of the samples are taken at nano-scale about 50nm, gives an idea about the particle size, 
which indicates the formation of the zirconium-cobalt substituted Barium nano- hexaferrite particles.  

3.3 Electrical properties. 
Precision impendence Analyser 6500B, Wayne kerr Electronics is used to study the electrical properties 
of synthesized materials. For regulated thermal variations, the material is housed inside the electric 
furnace operated digitally. Four probes techniques were utilized to calculate the electrical characteristics 
of prepared materials in palletized form. The electrical properties of ferrites termed phonon-assisted 
electron tunnelling can also be interpreted by the tunnelling of electrons among Fe2+ and Fe3+. It is being 
noted that the electrons are closely bound to the lattice that participates in the   Fe2+ ↔F3++ e - exchange 
mechanism and migrate from one lattice sites to other sites owing to the phonon-induced transfer process 
[8,9].  

Table 1 indicates that with a rise in Co 2+ and Zr 4+ ions doped concentrations, the values of electrical 
resistivity at a normal temperature decreased from 1.229 x105 Ωm to 1.788 x104 Ωm, while the 
percentage porosity (P) increased from 49.54 % to 49.86 %. This might be attributed to the evidence 
that, as a result of a increase in porosity, the driving pathways are made harden for charge carriers to 
travel from grain to grain. A number of reasons, along with the development of other secondary phases 
and significantly larger porosity values, may be accountable for the comparatively high resistivity value 
of the order of 105 Ωm. Separations in between grains are mostly attributed to increased porosity. And 
this separation can lead to difficulties in driving free electrons across grain boundaries [10].  

 
4. Conclusion. 
The series of Co2+ and Zr4+ doped Barium nano-hexaferrite of composition BaFe12-2x(Zr-Co) xO19 via   “ 
Microwave Assisted Sol-gel auto- combustion technique” synthesized successfully. The formation of 
hexaferrites is confirmed by XRD results and the values of lattice constant ‘a’ and ‘c’ of the processed 
materials support such assertion. The prepared materials have hexagonal symmetry with space group 
P63/mmc (No.194) which is confirmed by the structural study. From TEM analysis, the size of 
crystallites is being noticed in nano scale.  

With high values of electrical resistivity of such synthesized nano-scale barium hexaferrite doped 
with Zr4+ and Co2+ can prove to be a promising material in the microwave absorbing, EMI shielding 
applications. Also, the nanosize of the particles helps to reduce the noise produced in magnetic data 
storage devices which occur due to the displacement of domain boundaries. The lowering of hexaferrites 
crystallite size to nano scale range allow us to enhance improve the previously described electrical 
properties. 
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ABSTRACT: In two stage causticizing process for desilication of green liquor purpose, effect of causticizing temperature and retention time plays an important role. At higher causticizing temperature results in better silica removal efficiency in both the stages whereas retention time does have minimal effect on the silica removal efficiency. Study indicates that kinetic of reaction depends on the temperature of the causticizing reaction for the silica removal efficiency 

KEYWORDS: Causticizing, desilication, lime sludge elc. 

I. INTRODUCTION 

Lime sludge from Pulp and Paper industries are disposed off wet in the form of slurry or filter cake into lagoons/ settling tanks and are considered potential health and environmental hazards [I]. Although it can be reburned but the presence of high amount of silica in lime sludge is the major constraint in reburning lime mud. Higher silica content of the lime mud prevents the conversion of CaCO, to available Ca0. This may be due the formation of tricalcium silicate. It also induces uneven burming of the lime and increases furnace oil consumption. In paper industries, the chemical pulp is produced with the Kraft process: In Kraft pulping process the fibrous raw material is treated with sodium hydroxide and sodium sulphide to extract out the lignin and other unwanted materials in the form of weak black liquor. The weak black liquor is separated through washing treatment and then sent to recovery section to reuse further [2]. In this section, calcined lime is used for regeneration of caustic soda by con version of soda ash (green liquor) leaving behind calcium carbonate sludge as a waste. 

Na,CO,+CaO+H,O >NaOH + CaCO, J 
Sludge Green Lime Caustic 

Soda Liquor 

Calcium carbonate thus produced is washed with water and filtered to recover alkalies. The objective of causticizing process is to convert inactive sodium carbonate into active cooking chemical i.e. sodium hydroxide. The entire process involves, green liquor clarification, slaking, causticizing and white liquor clarification. Hence the clarified green liquor is reacted with reburned lime which results white liquor production [3-6]. The slaking and causticizing process conditions play a major role for the separation of lime mud. The critical factors which affects the causticizing system is the quality of lime, lime dosage, green liquor concentration, temperature, time and stirring conditions in the reactors [(7-8]. In other prospects the main objective of recovery system is to minimize efficiently the loss and subsequent makeup of the chemicals uscd as cooking chemicals (white liquor preparation) [9]. Lime mud is converted back into the lime using a lime kiln. The lime kiln is a long eylindrical rotary kiln of about 50-120 m with a diameter of 2-4 m [10-11]. Lime mud as a byproduct of' the recovery section is generally used as a land filling applications. Silica is the main culprit which restricts its usage in lime kiln for reburning. The silica present in the grecn liquor reacts with calcium oxide and form calcium silicate that creates several problems in lime cycle. It has been found that the calcium silicate makes the lime mud harder to 
dewater which results lower dry content of the fecd lime in lime kiln [12]. It is well known that 1% of silicon reduces lime availability by 6%. This is because the formation of calcium silicates [13]. Silica conecntration in the system reduces the lime reactivity significantly. It was studicd by the rescarchers that available calcium carbonate for decomposition was reduced from 98 to 69% on increasing silica content from 0 to 5.5% [14]. 
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Besides calcium silicate, silicon also reacts in the formation of various other impurities such sodium alumino silicales [15-19) 

The sources of silica are the fibrous raw material, quality of limestone, water and the makeup salt cake [20]. As per Panda ct al, in case of using bamboo as a raw material about 70-80% of silica comes from bamboo, 5% from salt cake and 20% from lime [21]. An extensive work has been studiced by Kulkami et al for the removal of silica from wheat straw black liquor through carbonation process [22]. This paper presents the study for the removal of silica through two stage causticizing process by varying retention time and temperature levels. 

IL. EXPERIMENTAL 

Material and methods: 
Green liquor from an integrated pulp and paper industry is used for this study to cvaluate the effect of reaction time and temperature on the silica removal in one or two stages. 

Causticizing: 
Causticizing experiments were carried out in stainless steel container using a geared stirrer paddle at 150 rpm at varying temperatures and retention time in constant temperature water bath. After the reaction, the mixture was settled for 30 min in an oven at 80"C. The supernatant liquid was thereafter decanted. The remaining mud slurry was then filtered through leaf filter and mud cake fornmed on the leaf filter was subsequently washed with hot water. Filtration and washing were carried out under vacuum of 360 mm of Hg. Leaf filter was used to simulate the plant condition with the drum filter at the rate of 2 rpm. (Leaf filter was immersed in the mud slurry for 10 sec, drained for 3 sec and after that, dipped in hot water for 7 sec and again drained for 3 sec.) Hot water (80°C) was used for the washing of mud cake to get displacement ratio of 1.2 during washing through the leaf filter. 

In laboratory desilication study, the first stage causticizing experiments were carried out with clarified green liquor. Al the experimcntal conditions were maintained in the laboratory as shown in the Tables. 
Lime Quality Used: 
Lime used for the desilication experiments was analyzed for the available CaO and silica. Detailed analysis is given in Tables below. The whole lime (composite) was crushed to coarse powder of-10 mesh and added. Lime was al room temperature at the ime of adding to hot green liquor. 
II. RESULTS AND DISCUSSION 

In two stage causticizing process for desilication purpose, eflect of causticizing temperature plays an important role. At higher causticizing temperature results in better silica removal efliciency in both the slages. Desilication efficiency is increasing by about 5 to 7% above 80"C as compared to 60°C. The optimum temperature is in 
between 80 to 90 °C. 
Retention time does have minimal effect on the silica removal cfficicncy. The reaction is quick and does not 
have significant impact on the desilication efficiency with respect to time beyond 10 min. Study indicates that kinetic of reaction depends on the temperature of the causticizing reaction for the silica removal efticiency 
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Table: 1 Details of cxperiment plan to see the cffect of causticizing temperature on silica removal Description Unit 
Parameters 

Time min 
10 

Lime purity 
80 

Temperature, C 50 80 
90 

Stage Causticizing 
Lime added %20 80 30 70 40 60 20 80 30 70 40 60 20 80 30 7040 60 

Table: 2 Green liquor analysis Description Unit 
Trial 1 

Green liquor volume 
LI 

6 

Na2S gpl as Na0 
20.8 

NaOH 
gpl as Na2O 

21.2 
NazCO gpl as Naz0 

69.7 
TTA 

gpl as Naz0 
111.7 

Silica spl as SiO 
4.6 

Causticizing Eff. 
% 

80 

Table: 3 Comparative study to see the effect of causticizing temperature at different split addition of lime on green liquor desilication and silica content in lime mud 
60 

80 
90 

O 

Ellaaellaalel
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Table: 4 Green liquor analysis Description 
Unit 

Trial - I NaS 
gpl as Na00 

20.8 NaOH 
gpl as Na,Oo 

21.2 Na COs 

8pl as Na20 
69.7 TTA 

gpl as Na:O0 
111.7 Silica 

gpl as Sio 
4.6 Causticizing Eff. 

% 
80 

Table: 5 Green liquor desilication at difterent retention time Retention time, min 
10 

20 30 

Desilication, % 
Single stage 

83.68 83.26 
83.48 First stage,30% 

52.17 
50.21 

50.21 Second sage, 70% 
90.21 

90.0 89.78 

Table: 6 Silica content in lime mud at difierent rctention time Rctention time 
10 min 20 min 30 min 

Silica% 
Single stage 

5.01 5.04 5.05 
First stage, 30% 

9.15 9.12 9.01 
Second stage, 70% 

3.31 3.34 3.33 
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Fig: 1 Effect of causticizing lemperature on 
desilication cfficicncy of causticized liquor after 
first stage 

Fig: 2 Efccl of causticizing tcmperature: Silicain 

lime mud aller lirst stage 

20% lime addition D 30%lime addilion 20% lime nddition = 30% lime addition 

n 40% lime addition 40% lime addition 
9.5 

50 

0 

20 

90 80 
Temperaturc,°C 50 80 90 60 

Temperature, °C 

Fig: 3 Efect of causticizing temperature on 

desilication efficiency of causticizcd liquor after 

second stage 

Fig: 4 Silica in limc mud after second stage (cflcct 

of causticizing temperalure) 

100 %lime addition 80 % lime addition 
80 % lime addition 70% lime addition 

a 70% lime addition 60% lime addition 
60% lime addition 

93 

92 

91 
90 

89 
88 

87 

86 

85 90 Tempe ature, "C 60 60 80 Temperature, "C 

Fig: 5 Effcct of retention time on desilication Fig: 6 ENcct of relention time on desilication 

eficiency of causticized liquor afier single stage cfliciency of causticized liquor aller first stage 
First stage, 30% line addition 

Single stage, 100% limw addition 

85 

84.5 

84 

83.5 

s0 83 
49 

82.5 48 

82 4/ 

10 20 30 10 20 30 

Relention lime, imin Relention line, mn 
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Fig: 7 Effcct of retention time on desilication 

efticiency of causticized liquor after second 
Fig: 8 Silica removal aftcr single stage (cffect of 
retention time) 

Stage 

a Second stage, 70% lime addition Single stage, 100% linme addition 

90.3 
5.2 

90.2 
5.1 

1 
90.1 

90 

4.9 89.9 

89.8 
89.7 4.7 

46 89.6 

89.5 4.5 
10 20 30 T0 min 20 min 30 min 

Retention lime, min Retention time, min 

Fig: 9 Silica removal affer stage (effect of 

relention time) 
Fig: 10 Silica removal after second stage (efNcct of 
retention time) 

First stage, 30% lime addition 
Sccond stage, 70% lime addition 

9.2 
9.1 

9 

.9 

8.8 
8.7 
8.6 

8.5 
10 min 20 min 30 min 

10 min 20r min 30 min Retention ime, min Relention time, min 

Iv. REFERENCES: 

. Nair RK., Sawhney S.K., Jain R.K and Kulkarmi A.G; Desilication of Black liquor - An emerging Technology for cleaner production, IPPTA 2(1), March 1999. 

2. Tran H. and Vakkilainnen E. K., The kraf chemical recovery process, TAPPI, 2008 (http://www.tappi.org/contenUevents/08kros/manuscripls/ 1-I.pdf). 
3. Pöykiöô R., Nurmesniemi H., Kuokkanen T. and Perämäki P., Green liquor dregs as an allernativeneutralizing agent al a pulp mill. Environ. Chem. Lett. 4, p37-40, 2006. 

4 Tikka P., Papermaking science and lechnology. book 6 (part 2), 2nd ed. Paper Engineers' Association/PaperijaPuu Oy, Helsinki, Finland, 2008. 
5. Theliander H., The recovery of cooking chemicals: the white liquor preparation plant. In: The Ljungberg Textbook Cellulose Technology, Chalmers University of Technology, Sweden, 2008. 

104 
145



JOURNAL or CRITICAL REVIEWS 
ISSN 2394-5125 

vOL IS5UL 10 2020 

6. Sanchcz D., Recausticizing Chapter 2.1 - Principles and pructicc. TAPPI Kraft Recovery Short Coursc, 
St. Petersburg. Florida, USA. 2008 

7. Andreola R., Jorge R.M.M., Santos O.A.A., dos, Jorge L.M., de M., Modeling, simulation, and analysis ot a reactor system for the gcneratíon of white liquor of a pulp and paper industry. Bruz. Areh. Biol. Techuol. S4, pl97-206, 2011. 

S Theliander H., Gren U., A system analysis of the chemical recovery plant of ihe sullate pulping process. 
Nond. Pulp Pap. Res. J. 3. p 60, 1987. 

9. Green R. P. and lough G., Chemical Recovery in the Alkaline Pulping Processes, ISBN 0- 8985-255-2 TP B-046, 1992. 

10. Järvensivu M., Juuso E. and Ahava O., Intelligent control of a rolary kiln fired with producer gus generated trom biomass. Eng. Appl. Artif. Intel. 14, p 629-653, 2001 
I1. Tlagemoen S., An expert system application for lime kiln nutomation. Prescnted at the Pulp and Paper lndustry Technical Conference, 1993, Conference Record of 1993 Annual, IEEE, p 91-97. 1993. 
12. Ribeiro J. C. T., Santos S. M., and Tran H., Experiencc of Low Lime Mud Solids Problems at a Kral Pulp Mil, Proceeding of tho Intermational Chemical Recovery Conference, sponsored by PAPTACappi, Quebee City. May 29-June 1, 2007 
13. Ulmgren P., Non-process elements in a bleached kral pulp nmill with a high degree of systenm closure- state of the art. Nord. Pulp Pap. Res. J. I1,p 32-41, 1997. 

14. Mathur R.M.,Tandon R. and Kulkami A.G., Lime mud reburning-Problems and Prospects. IPPTA 2(1). March 1999. 

15. Taylor K. and McGutlie B. Investigation of non-process clement chemistry at Ek Falls mill -

green liquor claritier and linnc cycle, Pulp & Paper Canada 108(2), p 27-32, 2007, [Referrecd 01.02.2013] ISSN 0316-4004. 
16. Lundqvist, Per Mass and energy balances over the linve kiln in a kral pulp mill Master's Thesis 2009, Uppsala Universitet [Refcrred 07.02.2013] ISSN 1650-8300 . 

17. Ulmgren, Per Process främmande grundlämnen i kemikaliedtervinningen - Del 3. Processstörningur, Atgürdsrekommendationer och haltnivder av processfirämmande grundüinen. STTI, SCAN Forsk Rapport $35, 1989 [Referred 13.02.2013 
18. Ribeiro J. C. T., Santos S. M. and Tran 1., Experience of low lime mud solids problems ot a kratl pulp mill, O Papel. Vol. 69(6). p 69-79, 2008 [Referred 13.05.2013]. 
19 Sheikholeslami R. and Zhou S., Performanee of RO membrunes in silicu bearing waters Desulination, 132(1-3). p 337-344, 2000 [RefeTed O8.04.2013] DOI:I0, 1016/S00Il. 9164(00)00169-7 ISSN 0011- 9164 

20. Keitaanniemi O. and Virkola N.E., Undesirable elements in the causticizmg systems, Tuppi, 65(7). p 89-92, 1982. 

21 Panda A, Operalianal problems in pulping and chemical reeovery of silica riclh librous ruw materials, Proceedings, UNIDO worksliop on non-wood tiber pulping and paper nmakng, Beijing, I5-16 July, p.6,1988. 

22 Kulkai A.G., Mathur R.M. and Divit A.K., Desilication of Wheat Straw Bluck Liquor, 59th Appita Annua! Conference and Exh1bition: Incorporating the 13th IS\WFPC (lHternational Symposium on Wood, Fibre and Pulping Chemistry), Aucklnd, New Zelnd, I6-19 NMuy 2005: Procerding 

105 
146



                        International Journal of Research in Finance and Marketing (IJRFM)  

                        Available online at: http://euroasiapub.org  

                        Vol. 11 Issue 04, April – 2021 

                         ISSN: 2231-5985 | Impact Factor: 8.132 
  (An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.) 

 

 (An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.) 

International Journal of Research in Finance & Marketing 

http://www.euroasiapub.org 
29 

Study of Economic Implications of Reverse Migration on Small Scale 

Industries 
Dr. D. H. Puttewar 

Assistant Professor 

Department of Commerce 

Dr. BabasahebAmbedkar College, Nagpur 

 

Abstract : 

Movement of workers happens from impoverished rural regions to the more affluent urban and 

industrial pockets.Migration is a complex phenomenon influenced by many factors including 

economic, social, political, geographical and environmental factors. Migration is anvital element of 

human history, where people have been moving from one place to another in search of bread and 

butter. With the surge of COVID-19 pandemic situation in India and entire world; the economy 

slows down with the declininggrowth rates of GDP and growing unemployment rates. Majority of 

workers migrated towards their home town. Due to this reverse migration majority of industries have 

to face numerous problems. This paper focuses on the economic implications of this reverse 

migration on Small Scale industries. 

Keywords :reverse migration, industries, economy, pandemic 

Introduction : 

The initiation of the lockdown generated widespread panic among migrants across India‘s major 

cities and states of destination, kicking off intensive attempts to return predominantly to rural 

hometowns in the states of origin. From the scale of the triedmigration, it is evident that the 

government did not account for India‘s enormous magnitude of internal migrants, with the four-hour 

notice preceding the first lockdown taking migrant workers by surprise. The shutdown of 

commercial activities effectually cut off the primary source of income for many of these labour 

migrants, leaving them with little or no resources to ride out a twenty-one-day lockdown period 

which was likely to be the first among a number of successive nationwide lockdowns. 

According to the 2011 Census, there were 450 million internal migrants in India by the ‗Place of Last 

Residence‘ metric, thus accounting 37.7 per cent of the total population. Based on census trends, it is 

estimatated about 600 million internal migrants in 2020. Among this, one-third are interstate and 

inter-district migrants which accounts to 200 million, and within this 200 million, two-thirds are 
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projected to be migrant workers that roughly constitute 140 million. 

In all, these numbers are enormous. If we have do micro analysis, we find that most internal migrants 

in India are short-distance intra-district migrants, with almost 62 per cent according to the 2011 

Census.  

Significantnumbers of migrant workers are temporary or seasonal migrants, with 21 out of every 

1000 migrants confidentialas a temporary or seasonal migrants in 2007–08. They show that the bulk 

of these migrants also hail from marginalised sections of the country and from among the lower-

income lower groups. A number of these migrants are also intricate in employment in the informal 

sector, making them some of the most vulnerable working groups, which more exclude them from 

social security benefits and even basic rights at the workplace. 

 

Pandemic Situation 

The coronavirus outbreak came to light on December 31, 2019 when China informed the World 

Health Organisation of a cluster of cases of pneumonia of an unknown cause in Wuhan City in Hubei 

Province. Subsequently the disease spread to more Provinces in China, and to the rest of the world. 

The WHO has now declared it a pandemic. The virus has been named SARS-CoV-2 and the disease 

is now called COVID-19. 

More than 1.7 million people died. Around 80 million people are known to have contracted the virus, 

though the actual number is likely much higher. Children became orphans, grandparents were lost 

and partners bereaved as loved ones died alone in hospital, bedside visits considered too dangerous 

to risk. 

This is a pandemic experience that's unique in the lifetime of every single person on Earth," says 

StenVermund, infectious disease epidemiologist and dean of Yale School of Public Health. "Hardly 

any of us haven't been touched by it." 

Businesses closed. Schools and colleges shut. Live sport was cancelled. Commercial airline travel 

saw its most violent contraction in history. Shops, clubs, bars and restaurants closed. Spain's 

lockdown was so severe that children couldn't leave home. People were suddenly trapped, cheek by 

jowl in tiny apartments for weeks on end. 
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Those who could, worked from home. Zoom calls replaced meetings, business travel and parties. 

Those whose jobs were not transferrable were often sacked or forced to risk their health and work 

regardless. 

 

Reverse Migration 

The imposition of the lockdown as a measure to contain the exponential development of the COVID-

19 pandemic has hit the unskilled and semi-skilled migratory labourers the most. In the last few 

weeks, we have all been witness to harrowing, nerve-wrenching and bone chilling images of the 

migration of these marginal and ―invisible‖ drivers of the informal economy of urban India. Indian 

highways deflated of most vehicles were lined with bedraggled, poor pedestrians, many carrying all 

their worldly belongings in bundles on top of their heads walking to their home villages, hundreds or 

thousands of miles away across states.  

Migrant workers returning to native places in COVID-19 times were the host for urban to rural show 

of cases as the migrant-receiving states witnessed over five times increase in the number of districts 

having a more noteworthy concentration of COVID-19 cases from 1 May to 31 May 2020. There is 

an urgent need for the skill mapping of the migrant workforce and making social security schemes to 

protect them under any socio-economic or health emergency. 

 

Impact of Reverse Migration on the Different Industries 

 

Over three-fourths of small businesses in the country have shown an adverse impact on their 

businesses during the Covid-19 pandemic, with those in the small scale industries reporting more 

troubles. 

It is found that 82 per cent of businesses have experienced a negative impact during the pandemic 

year. 

An unparalleled large-scale reverse migration of labour triggered by the nationwide lockdown, that 

saw millions of workers travel across state borders, has put some of the Indian economy‘s major 

sectors at risk. Manufacturing, mining, retail and wholesale trade and friendliness have some of the 

highest dependence on migrant workers from other states, according to an analysis by India Ratings 
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& Research. The impact will be further aggravated for medium and small enterprises that rely more 

on migrant workers than large corporates. 

India imposed asudden nationwide lockdown to curb the spread of Covid-19 that brought economic 

activities to a grinding halt. The lockdown, which was then extended twice, hit number of daily wage 

earners and migrant labourers who were left without jobs and income. Penniless and stranded, 

workers left cities for their villages on foot or bicycles, cramped in trucks and later by trains. 

 

The result: a labour crisis which might hit capacity utilisation for several firms, India Ratings said. 

Manufacturing is the clear victim with its high reliance on migrants. The industry employs over 60 

lakh migrant workers from other statesmore than any other sector, India Ratings said. Also, almost 

half of the manufacturing sector's output comes from MSMEs and contributes 8% to the country to 

the country's GDP.  

―The sector might keep opposite labour shortage in the near term if labourers do not return to their 

workplace by Q2 FY21,‖ India Ratings said. ―This will lead to an increase in labour wages in the 

near term, which may erode MSMEs‘ profits.‖ 

 

Another sector impacted severely due to reverse migration, according to India Ratings, is logistics. 

The shortage of trucks and workers for warehouses has led to lower capacity utilisation of ports 

affecting India‘s external trade, it said. 

 

Construction sector widely expected to be impacted severely from reverse migration. And while, 

construction activity has been hit due to local limitations, India Ratings said the sector‘s dependency 
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on workers from other states is relatively lower. The sector depends on more on intra-state migrants. 

 

Most Impacted States  

In addition to its impact on public health, coronavirus disease 2019 (COVID-19) has caused a major 

economic shock. 

Maharashtra, Delhi and Gujarat has receive the largest number of migrant workers in India—most of 

them from Uttar Pradesh and Bihar. Companies in these regions are probably suffer more than the 

likes of Andhra Pradesh or Chhattisgarh where only a small portion of the work force is from outside 

the state, India Ratings estimated.  

The impact of reverse migration is more pronounced in Maharashtra and Gujarat due to the huge 

presence of heavy labour-dependent sectors such as manufacturing and construction. 

 

A quarter of Maharashtra‘s uncultured value-added product comes from manufacturing. The 

figure is much higher at over 48% for Gujarat. Manufacturing units in these states employment a 

total of over 22 lakh migrant workers, highlighting the challenge firms face due to reverse 

migration. 

 

 

States with Biggest Invasion of Migrant Workers 
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Impact on Corporates India Ratings has estimated that in the near term, corporates with 

manufacturing facilities concentrated in states with a high-migrant dependency will face higher costs 

and face pressure on its operating margins. Employers may also choose to offer incentives beyond 

just wages to woo labour back, leading to further costs.  

Companies that have manufacturing facilities in multiple states are better hedged against the labour 

scarcity, India Ratings said. The impact on such companies will be limited to the share of revenue 

they get from facilities in states that depend more on migrant labour. 

 

Impact on Small Scale Industries 

The impact of COVID-19 on business operations and employment toward the beginning of the crisis. 

Second, we report our results on the financial fragility of those businesses, as captured by their cash on 

hand and ongoing expenses. Third, we turn to their expectations about the duration of the crisis and their 

own economic survival, as measured at a particularly sensitive point for understanding the impact of 

future policies. 

Across the sample, 41.3% of businesses reported that they were temporarily closed because of COVID-

19. A far smaller number—1.8%—reported that they were permanently closed because of the pandemic. 

By contrast, only 1.3% reported that they were temporarily closed for other reasons; 55.5% reported that 
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they were still operational. 

On average, firms rated the disruptions resulting from supply chain challenges to be 35 on the 100-point 

scale (which is in the ―slightly disruptive‖ part of the scale). Concerns about employee health were more 

prominent, with firms rating it as 57 out of 100 (which maps to ―somewhat disruptive‖). Reductions in 

demand were even more disruptive, with firms rating the importance of this to be 79 out of 100 

(extremely disruptive). While closed firms noted worse disruptions due to demand, the basic ranking of 

the different disruptions was consistent across different types of firms. These findings suggest, thus far, 

that supply chain problems have been less pronounced, relative to disruptions resulting from demand 

shocks and concerns about employee health. 

 

Conclusion 

The recent surge in COVID-19 positive cases and succeeding lockdown imposed by numerous states 

are preventing the return of migrant labourers to their workplace, though such measures are 

necessary to control the eruption. Moreover, a protracted disruption will even diminish migrant 

labourers‘ sentiments. The manufacturing sector will be at the forefront of the disruption mainly 

micro, small & medium enterprises in Maharashtra and Delhi. 

India is presently witnessing a rapid surge in the number of COVID-19 cases. Although the 

nationwide lockdown has been able to decelerate the spread, the country‘s ever-increasing 

population, remarkably high population density and poor socioeconomic conditions are major 

barriers in India‘s battle against COVID-19.  

The current migrant crisis due to COVID-19 pandemicrequires accurate data on internal migrants 

which would render visibility to the invisible yet pervasive categories of labourers. Numerous 

migrants remain omitted from various governmental schemes due to their ‗neither here, nor there‘ 

status. This should be done in preparation to the intent–impact gap analysis of such schemes. At this 

juncture, it is grave to revisit NCEUS references and effectively implement them without diluting the 

specificities. It is also vital to form a migrant collective for better voice and political agency of 

migrants. 

The majority of small scale industries have workers from the nearby town or state. As these labours 

migrated to their home town. With the reverse migration of labours, thee small scale industries are 
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suffering lot due to staff crunch.  
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Abstract 

The caste system has significant social system in India. One's caste affects their options 

regarding marriage, employment, education, economies, mobility, housing and politics, among others. 

The caste has significant on the socio-economic condition of person. This paper focuses on the impact 

of caste system on socio-economic condition. 

Keywords : caste system, socio economic condition, economic mobility 

Introduction 

The Indian Caste System is historically one of the main dimensions where people in India are 

socially differentiated through class, religion, region, tribe, gender, and language. Although this or 

other forms of differentiation exist in all human societies, it becomes a problem when one or more of 

these dimensions overlap each other and become the sole basis of systematic ranking and unequal 

access to valued resources like wealth, income, power and prestige. The Indian Caste System is 

considered a closed system of stratification, which means that a person’s social status is obligated to 

which caste they were born into. There are limits on interaction and behaviour with people from 

another social status. Its history is massively related to one of the prominent religions in India, 

Hinduism, and has been altered in many ways during the Buddhist revolution and under British rule. 

This paper will be exploring the various aspects of the Indian caste system related to its hierarchy, its 

history, and its effects on India today. 

The caste system is debatably the most distinctive feature of Indian society. The Indian 

population is divided into four hierarchical classes, or varnas, with a large sub-population of 

untouchables excluded entirely from the system. Within each of these classes, and among the 

untouchables, are thousands of castes, or jatis. The central rule in Hindu society is that individuals 

must marry within their own caste. Recent genetic evidence indicates that this rule has been followed 

for over 2,000 years. Spatial segregation on caste lines within the village results in a high degree of 

local social connectedness, with caste clusters in distant villages and select urban locations linked to 

each other through ties of marriage over many generations. This unique social structure has remained 

in place 70 years after Independence, in one of the world’s most dynamic economies. 

Caste System in India 

Defining the word “caste” itself is harder than thought to be. It is defined  as “a collection of 

families or groups of families bearing a common name; claiming a common descent from a mythical 

ancestor, human or divine; professing to follow the same hereditary calling; and regarded by those 

who are competent to give an opinion as forming a single homogeneous community”. It can also be 

defined as an endogamous and hereditary subdivision of an ethnic unit occupying a position of 

superior or inferior rank of social esteem in comparison with other such subdivisions. Caste name is 

generally associated with a specific occupation and, as mentioned before, is a closed stratification, 

which makes it endogamous. The Indian caste system is a classification of people into four 

hierarchically ranked castes called varnas. They are classified according to occupation and determine 

access to wealth, power, and privilege. Leadership positions in society are monopolized by a few 

dominant castes. The two upper castes are ritually considered as superior to the lower castes. The 
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Brahmans, usually priests and scholars, are at the top. Brian K. Smith, the author of Classifying the 

Universe, explains his definition of the Brahman caste:  

The Brahmin class is essentially defined by its supposed priority (as the class created first by 

the creator god), by knowledge of the Veda, and by the monopoly this class holds on the operation of 

sacrifice. These traits justify the social position of the class vis-à-vis others: they are predominant 

because they are prior, and they claim to stand outside of the power relations that govern social life 

for others because of their superior knowledge and sole possession of the ultimate “weapons,” 

sacrificial techniques .  

There are, however, varying “degrees” of Brahmans, such as Kanya-Kubja, Tamil, Tanjore, 

and others who are part of numerous villages (Pintane). These sub-castes, called jatis, are very 

specifically endogamous, so that a Brahman is not only restricted to marrying another Brahman, but to 

marrying a woman of the same subdivision of Brahmans. Each jati is composed of a group deriving 

its livelihood primarily from a specific occupation. People are born into a certain caste and become 

members. They then acquire the appropriate occupation according to their jati. Separation of these 

Brahmans from others is one of several indications of social status, which include material goods, 

social power or influence, and social skills . 

In modern India, economic competition and education are predominate, and the Brahmans 

occupy this position in both aspects Following the Brahmans are the Kshatriyas, or political rulers and 

soldiers. They were the ruling class and often times collaborated with the Brahmans as they reigned 

over their kingdom. In ancient India, the rulers were bound by Holy Scriptures to govern their 

kingdoms with justice. A Hindu ruler was the protector of his subjects, and in order to protect his 

subjects the king needed to be an expert warrior. A Kshatriya is characterized by physical and martial 

strength. These qualities determined his relations with others: “the Kshatriya is charged with the 

protection of the higher Brahmin class with rule over (and unrestricted exploitation of) the lower 

Vaishyas”. The word ‘kshatra’ in Sanskrit means government, power, and dominion . Kshatriyas are 

considered to be bold, alert and full of fortitude, generosity, discipline and modesty. Priests and 

warriors were said to be “better” than or “superior” to the other castes, and in general the Brahmans 

and Kshatriyas were regarded as united into a ruling class according to the populace at large. But 

although the Brahmans and Kshatriyas together proclaimed to be superior to the commoners, the 

Brahmans never hesitated to declare their own caste as higher than the Kshatriyas. The reason of this, 

according to the Vedas, is that Brahmans have been characterized as being self-sufficient, whereas the 

Kshatriyas are dependent on priests. Thus, it is said that Brahmans can live without rulers, but rulers 

cannot sufficiently execute their tasks without the aid of Brahmans. 

Next are the Vaishyas, or merchants. A Vaishya's duty was to ensure the community's 

prosperity through agriculture, cattle rearing and trade. The Vaishyaswere considered and expected to 

be weak in comparison to their rulers, and were infinitely exploitable and regenerative. These 

oppressions however, were usually not boycotted because this was presented as a natural state of 

affairs in the social realm. Later, the Shudras took over agriculture and cattle rearing while the 

Vaishyas became traders and merchants. However, though they were “twice-born” and economically 

strong because they controlled commerce, Vaishyas were denied a high social status, for which they 

resented the upper castes. One expression of this resentment was their support of the anti-Brahminical 

sects that developed around the 6th century BC, like Buddhism and Jainism (Gurjari). Then come the 

Shudras, who are usually laborers, peasants, artisans, and servants. Shudras were thought to not have 

any special abilities and were considered only capable of serving as slaves to the upper three classes. 

Shudras enjoyed no rights or privileges, and were not permitted to perform any sacrifices or homa, 

read or learn the Vedas or recite the mantras (prayer rituals). They were also not allowed to enter 

temples and could only serve the upper three castes as a slave, barber, blacksmith or cobbler (Gurjari). 

They too supported the anti-Brahminical groups that came about. 
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Caste includes three elements: repulsion, hierarchy, and hereditary specialization. According 

to Velassery, “a society is characterized by such a system if it is divided into a large number of 

hereditarily specialized groups, which are hierarchically superposed and mutually opposed. It does not 

tolerate the principle of rising in the status of groups’ mixture and of changing occupation”. There are 

many rules in the Indian caste system which caste members must adhere to in order to avoid being 

shunned from their caste members or, according to Hinduism, being born less fortunate in their next 

life. The two most important characteristics of the Indian caste system have to do with endogamy and 

occupational restriction. Every member of a caste or sub-caste is required to marry within their own 

caste. Any violation of this results in excommunication from one’s family and caste. When it comes 

to occupation, every caste is associated with a particular one to which its members are required to 

follow. Another characteristic is that every caste imposes restrictions on its members with regards to 

diet and has its own laws which govern the food habit of the members. There are two types of food: 

Pacca, which is food prepared with ghee (melted butter), and Kachcha, which is food prepared with 

water (Pyakurel). According to the castes, only certain kinds of foods can be exchanged between 

certain castes. For example, a Brahman can accept only Pacca food from a Shudra, but Kachcha food 

can only be accepted from a person of one’s own caste or of a higher caste . Another is the social 

interaction between castes. There are strict barriers when it comes to the mixing of a superior caste 

with an inferior caste. Hence, under the caste system every caste abides by well established customs 

and well defined norms of interactions. 

Origins and History  

The origin of the Indian caste system has many theories behind it. Some of them are religious, 

while others are biological. The religious theories explain that according to the Rig Veda, which is the 

ancient Hindu book, the primal man, Purush, destroyed himself to create a human society and the 

different parts of his body created the four different varnas. The Brahmins were from his head, the 

Kshatriyas from his hands, the Vaishyas from his thighs, and the Shudras from his feet. The Varna 

hierarchy is determined by the descending order of the different organs from which the Varnas were 

created (Daniel). For example, Brahmans, who were derived from the head of Purush, are considered 

the intelligent and most powerful varna because of their wisdom and education and are a 

representation of the brain. In the same way, Kshatriyas, considered the warrior caste, were created by 

arms, which represent strength. Another religious theory claims that the Varnas were created from the 

body organs of Brahma, who is the creator of the world in Hinduism 

Historically, however, it is believed that the caste system began with the arrival of the Aryans 

in India around 1500 BC . Of the many cultures that flourished in India, the literary records of the 

Indo-Aryan culture are not the earliest. They do, however, contain the first mention and a continuous 

history of the factors that make up the caste system . The Aryans came from southern Europe and 

northern Asia with fair skin that contrasted with the indigenous natives in India. When they arrived, 

their main contact was with the Dravidians. The only other culture whose records are dependable 

about the origins of the caste system are the Dravidians, but when that culture’s documents were put 

forwards, it had already been largely influenced by the Indo-Aryan tradition . Unfortunately, the 

Aryans completely disregarded their local cultures and began conquering regions all over north India 

(Daniel). At the same time, the local people were pushed south towards jungles of mountains in north 

India. 

Religion, Culture, and Caste  

The division of castes constitutes one of the most fundamental features of India’s social 

structure. In Hindu society, caste divisions play a part in both actual social interactions and in the 

ideal scheme of values. Members of different castes are expected to behave differently and to have 

different values and ideals . These differences are sanctioned by the Hindu religion. 

161



    B.Aadhar’ International Peer-Reviewed Indexed Research Journal 

         

              I      Impact Factor - (SJIF) –7.675,  Issue NO, 298 301 (CCCI)                                                                                                                         

     ISSN :  

    2278-9308 

    July 
    2021   

 
 

113 Website – www.aadharsocial.com       Email – aadharsocial@gmail.com. 
 

 

 

One of the main beliefs in Hinduism is that the consequences of your past decisions have determined 

your present state, reincarnation plays a huge role in the prevention of people revolting against the 

caste system. Reincarnation was created by the Aryans in order to justify the oppressive behavior they 

were imposing on the natives and to keep the people from rising up against the system. Reincarnation 

bolsters caste oppression in two ways. 

Modern India  

Relationships between castes have become more relaxed today. There is more food sharing 

between castes and a lot more eating done at local restaurants where caste distinctions are less likely 

to be made. One of the biggest changes that took place in India was occupational pursuits among men 

(and women later on). Earlier, most men did not veer away from their caste-linked occupations, such 

as blacksmithing and pottery making. Many have now taken up newer occupations that do not relate 

to their caste, such as government jobs, teaching, retail and services, and machine repair. Wealth and 

power in the village is now less associated with caste than before, and landownership has become 

more diversified. Also, the idea that purity and pollution is caused by the lower castes has diminished 

a good amount. It has, however, only somewhat diminished in the public, whereas behind closed 

doors and on ceremonial occasions, purification rituals related to caste status are still observed. 

Endogamy is still enforced among families, but not as strict as before. 

Socio Economic Impact of Caste  

Socio-Economic mobility is a prerequisite for development. Given the continuing importance 

of caste in Indian society, an obvious question to ask is how occupational and spatial mobility in the 

Indian economy has been shaped by the caste system. The first thought is that the exploitation, 

prejudice, and discrimination that are associated with the hierarchical aspect of the caste system 

would have stifled mobility among the lower castes. It is certainly true that the lower castes remained 

locked in unskilled, low-paying occupations for centuries in the traditional economy. There is also 

evidence of continuing discrimination in the labour market, although this appears to be statistical—

that is, employers use caste as a proxy for unobserved socioeconomic characteristics—rather than 

prejudice. Despite these obstacles, evidence from surveys of nationally representative samples 

indicates that there has been convergence between the upper castes and the lower castes on education 

and occupations over the past decades.  

Some of this convergence may be due to the affirmative action policy that has been in place 

since Independence, reserving seats in institutions of higher education and the central government for 

former untouchables and other disadvantaged groups. Another force driving convergence could be the 

caste-based networks that facilitate economic activity and support the mobility of their members in an 

economy where markets function imperfectly. Individual members of a caste can be severely 

sanctioned if they renege on their obligations because information flows smoothly within the caste 

and because they are tied to their community in many different ways. This allows high levels of 

cooperation to be sustained. Numerous historical accounts document the important role played by 

castes in supporting the rural-urban migration that accompanied British rule and the growth of cities 

in the 19th century. Particular castes found particular niches in the urban labour market, and once 

networks in the city were established, they supported the movement of fresh migrants from the 

hinterland, often over the course of many generations. 

The picture I have painted of the caste networks up to this point is entirely positive. However, 

these informal institutions have limitations of their own. The same networks that can be so effective in 

supporting the movement of groups of individuals across space and occupations can also restrict the 

mobility of individual members once they are established. Particular castes historically occupied 

niches in Mumbai’s mills and factories with the support of their networks. When the Indian economy 

restructured in the early 1990s, shifting economic activity in Mumbai from manufacturing to services, 

these networks had been in place for over a century. We provide evidence, based on the schooling 
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choices of the children, that these blue-collar networks turned out to be a hindrance in this economy, 

keeping their members in the traditional (now less remunerative) occupations and preventing them 

from taking advantage of the new opportunities that became available. 

A household with migrants will be less insured by its rural network for two reasons. First, it 

cannot credibly commit to reciprocate at the same level as households based entirely in the village 

because social sanctions against it will be less effective; it can always fall back on its new base in the 

city. The urban component of its income is also unobserved by the rural network. If the consequent 

loss in insurance is sufficiently large, then rural households could forego substantial gains in income 

from migration and keep all their members in the village. We use this argument to explain why rural-

urban migration is unusually low in India, despite the presence of large rural-urban wage gaps. The 

restriction on mobility that we document, which leads to inefficiency in the labour market, arises 

because of inefficiency in another market; that is, because formal substitutes for the rural insurance 

network, such as private credit or government safety nets, are unavailable. 

Conclusion 

The Indian caste system has played a significant role in shaping the occupations and roles as 

well as values of Indian society. Religion has been the constant push towards this stratification system 

for centuries, beginning with the Aryans and continuing down a long road of unfortunate 

discrimination, segregation, violence, and inequality. Hinduism was the backbone of the 

puritypollution complex, and it was the religion that influenced the daily lives and beliefs of the 

Indian people. Even after sixty-three years of independence, Indians continue to be in the grip of caste 

consciousness. Historically, India has been surviving as a nation for millennia with closed groups 

divided by caste, creed and language. The present Indian society is moving from its closed systems 

towards a state of change and progression marked by the assertion of the human spirit irrespective of 

castes and creeds (Velassery, xii). Numerous movements challenging the injustices associated with 

the caste system have encouraged individuals in India to be more civil towards other caste members. 

Many of the lower castes have gained a lot from the partial elimination of the caste system, and India 

should be applauded for its constant effort to eradicate this system of stratification from its culture. It 

is, however, important to look at the importance of how caste status has affected the quality of life and 

social mobility in India today. 

Caste systems arestill active in India after independence where markets are functioning 

imperfectly. However, thiscastismis exceptional with respect to their size and scope in India, because 

of the special caste-based structure of its society. Caste system thus plays an unusually important role 

in shaping economic mobility in the Indian economy. The economic mobility has impact on the socio-

economic status of the citizen.  
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In this research paper, high frequency a.c. of the order of 1-3 

MHz frequency is generated using crystal oscillator and 

other low frequency of 30 KHz is generated using astable 

multivibrator designed using IC 555. HF, high current with 

low voltage is used for precise skin dissection and blended 

effect of HF, LF, low current and high voltage is used for 

coagulation purpose. One of the important modifications 

done in this diathermy machine is the smoke suction unit 

used to evacuate the harmful smoke generated during 

diathermy. This smoke suction unit is fully automatic, its 

suction power changes according to the amount of smoke 

generated during surgical diathermy. Smoke Sensor MQ2 is 

interfaced with microcontroller for this process. 

Microcontroller 89S52 is used in this research work to control 

the smoke suction unit. Embedded C language is used for the 

programming and circuit is implemented using Proteus 

Simulator.  

 

Keywords: high frequency, low frequency, blended effect, 

surgical diathermy, smoke sensor MQ2. 

 

Introduction 
 

Electrosurgical Surgical Diathermy (ESD) machine has 

evolved to become the modern-day scalpel being used for 

cutting and coagulating tissues. The Surgical diathermy 

machine involves the use of high frequency AC of the order 

of 1-3 MHz for the purpose of precise cutting or else to freeze 

tissue or seal blood vessels to cease bleeding [1].  
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This application of electrosurgery causes burning or 

many times damage to the tissues if safety precautions 

are not followed. Such hazards can be controlled by 

controlling the frequency and power of the device at the 

time of electrosurgery.  In electrosurgery, voltages are 

provided by the generator, and current is delivered to 

the tissue through the electrode tip of the instrument [2]. 

The amount of thermal energy delivered and the time 

rate of delivery will dictate the observed tissue effects. 

In general, below 45°C, thermal damage to tissue is 

reversible. As tissue temperatures exceed 45°C, the 

proteins in the tissue become denatured, losing their 

structural integrity. Above 90°C, the liquid in the tissue 

evaporates, resulting in desiccation, if the tissue is 

heated slowly or vaporization if the heat is delivered 

rapidly. Once the tissue temperatures reach 200°C, the 

remaining solid components of the tissue are reduced to 

carbon [3]. 

 

Operating doctors, staff and patients regularly comes in 

contact with surgical smoke generated during surgical 

procedures while dissecting skin or tissues. During such 

procedure it is found that heat is produced and as a 

result smoke or haze is generated. Such smoke or haze 

puts great health hazards. It is also found that such 

smoke creates major biochemical hazard and is as 

hazardous as cigarette smoke [4][11]. 

 

MQ-2 is a smoke sensor that has high sensitivity to type 

of gases such as LPG, Propane, Hydrogen, smoke and 

carbon monoxide. Besides having high sensitivity, MQ-2 

is low cost and suitable for different applications. In this 

work the smoke sensor will be interfaced with 

microcontroller so that it will automatically vary the 

power of suction unit so that suction power is directly 

proportional to the amount of smoke produced during 

surgical diathermy procedures [5]. 

 

MQ-2 is a gas sensor that has a high sensitivity to 

types of flammable gases such as LPG, Propane, and 

Hydrogen. Besides having high sensitivity, MQ-2 was 

chosen because of its low cost and suitable for different 

applications. The gas sensor will be configured via 

OpenCR which is like Arduino. 

Methodology 
 

ESD machine is operated in two modes Monopolar and 

Bipolar 

A. Monopolar mode 

In this type of diathermy electrical current follows the 

path from Electrosurgical unit to active electrode. The 

active electrode comes in contact with the skin of the 

patient. The current generated from electrosurgical unit 

passes through this active electrode through the body of 

the patient. This current then returns though the return 

electrode connected to the buttock or to the leg. Thus, 

the direction of current is from electrosurgical generator 

through the active electrode, through the patient, 

through the return electrode and back to electrosurgical 

generator from where it originated. 

 

B. Bipolar mode 

In this type of diathermy, the active electrode and 

return electrode both are fitted on the forceps like 

structure. The electrical current passes only through the 

part or portion of the tissue we want to treat and then 

returns back to electrosurgical unit. Important point is 

that surgical current does not travel through the 

patient’s body but instead is confined only to the part or 

tissue between the bipolar electrodes. Bipolar 

electrosurgery thus restricts passage of current though 

the body of patient and thus it is found that this type of 

electrosurgery offers very less amount of unintended 

dispersal of current. Another significant feature of this 

type of diathermy is that the surgical current does not 

flows through other parts of the body but remains 

concentrated only on the tissues in contact. The result is 

that surgery becomes safe and accurate and damage to 

the tissues is also less. Apart from this bipolar 

electrosurgery faces one drawback which is, due to use 

of low power sometimes it is not useful for cutting 

application [6]. 

 

To detect the smoke produced during surgical 

diathermy and control the suction power of suction unit 
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MQ2 smoke sensor is used in this work. MQ2 gas sensor 

is also known as chemiresistor. It contains a sensing 

material whose resistance changes when it comes in 

contact with the gas. This change in the value of 

resistance is used for the detection of gas. MQ2 is a 

metal oxide semiconductor type gas sensor. 

Concentrations of gas are measured using a voltage 

divider network present in the sensor. This sensor 

works on 5V DC voltage. It can detect gases in the 

concentration of range 200 to 10000ppm [7].  

 

Experimental Work 
 

A surgical diathermy machine consists of a high 

frequency power oscillator [9]. The RF generator 

provides an undamped high frequency current 

(typically 1-3 MHz) which is suitable for making clean 

cuttings. The function generator produces low 

frequency current (typically 30 KHz)[10]. Modulator is 

used for blending the current of radio frequency 

oscillator and function generator. By blending the 

current of RF oscillator and function generator, the 

degree of coagulation of wound edges may be chosen 

according to the requirement. The waveform selection 

and signal generating stage present in modulator 

provides the desired waveform for cutting or 

coagulation. The mode selector block is used for 

selecting the type of mode such as Electrotomy, 

Coagulation, Fulguration, or Desiccation. The power 

output stage employs power transistors such as 

MOSFETs to amplify the waveforms and output them 

though an output isolation. This is then applied through 

a system of electrodes, where the current usually takes 

the path from the active electrode and back through the 

return electrode in case of monopolar mode, or 

alternatively flows through both the active electrodes in 

case of bipolar mode. Hand switch or foot switch is 

used to control the amount of current applied to the 

power amplifier circuit which controls the current 

flowing though the electrodes. 

 

The smoke generated from the surgical electrodes in 

detected by MQ2 sensor. It contains a sensing element, 

mainly aluminium-oxide based ceramic, coated with Tin 

dioxide, enclosed in a stainless-steel mesh. Sensing 

element has six connecting legs attached to it. Two leads 

are responsible for heating the sensing element; the 

other four are used for output signals. Oxygen gets 

adsorbed on the surface of sensing material when it is 

heated in air at high temperature. Then donor electrons 

present in tin oxide are attracted towards this oxygen, 

thus preventing the current flow. When reducing gases 

are present, these oxygen atoms react with the reducing 

gases thereby decreasing the surface density of the 

adsorbed oxygen. Now current can flow through the 

sensor, which generated analog voltage values. 

 

These voltage values are measured to know the 

concentration of gas. Voltage values are higher when 

the concentration of gas is high [8]. The gas sensor and 

smoke suction unit are interfaced with Microcontroller 

89S52, so that if the concentration of gas increases the 

suction power of suction unit also increases. 

 

                  

Fig. 1 Monopolar mode                            Fig. 2 Bipolar mode                          Fig. 3. MQ-2 Gas Sensor 
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Fig. 4. Block diagram of ESD machine 

 
Fig. 5 Circuit diagram of automatic surgical smoke suction unit 
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Fig. 6: Variation of Output power for various values of load resistance 
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Fig. 7: Variation in Percent error for measured Power output. 

 

Table 1:  Output power recorded for various values of load resistance using bipolar electrode for half output 

control setting 

Sr.  

No 

Load Resistance  

(Ohms) 

Experimental Value  

Power output (Watts) 

Standard Value 

Power output (Watts) 

% Error 

1.  0 6 5 20.000 

2.  50 24 27 11.111 

3.  100 26 25 4.000 

4.  150 25 22 13.636 

5.  200 22 20 10.000 

6.  250 20 18 11.111 

7.  300 14 15 6.667 

8.  350 14 13 7.692 

9.  400 13 12 8.333 

10.  450 13 11 18.182 

11.  500 11 10 10.000 

12.  550 10 9 11.111 

13.  600 10 9 11.111 

14.  650 9 8 12.500 

15.  700 9 8 12.500 

16.  750 9 8 12.500 

17.  800 9 8 12.500 

18.  850 8 7 14.286 

19.  900 8 7 14.286 

20.  950 8 7 14.286 
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21.  1000 8 6 33.333 

 

Table 2. Power output recorded for various values of load resistance using bipolar electrode for full output 

control setting 

Sr. 
No 

Load Resistance (Ohms) Experimental Value  
Power output (Watts) 

Standard Value 
Power output (Watts) 

% Error 

1.  0 10 12 16.667 

2.  50 28 30 6.667 

3.  100 47 50 6.000 

4.  150 45 44 2.273 

5.  200 36 38 5.263 

6.  250 32 34 5.882 

7.  300 28 30 6.667 

8.  350 26 27 3.704 

9.  400 24 25 4.000 

10.  450 22 23 4.348 

11.  500 19 20 5.000 

12.  550 17 19 10.526 

13.  600 16 18 11.111 

14.  650 15 16 6.250 

15.  700 15 15 0.000 

16.  750 14 14 0.000 

17.  800 14 13 7.692 

18.  850 13 12 8.333 

19.  900 12 12 0.000 

20.  950 11 11 0.000 

21.  1000 10 11 9.091 

 

 

Results & Discussions 
 

Observations obtained for various physiological 

parameters are given below. Data for all the subjects 

were recorded in the same environmental conditions 

like room temperature, atmospheric pressure, humidity 

etc. The data obtained by standard device were 

compared with that obtained through experimental 

measures, by the current setup.  

                                  

% Error = 
Experimental value – Standard value 

X100 
Standard Value 

 

The peak output voltage % error is ranging from 4.000 

to 33.333. The lowest power recorded was 6 W and the 

highest power recorded was 26 W. 

The peak output voltage % error is ranging from 0.000 

to 16.667. The lowest power recorded was 10 W and the 

highest power recorded was 47 W. 

 

Conclusion 
 

The designed ESD machine have ensured the safety of 

patients using output transformer, smoke suction pump 

designed with a low cost with high quality 

performance. ESD machine provides the electrosurgeon 
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with lots of flexibility to perform various types of 

surgical procedures efficiently, greater safety, less health 

hazard and less tissue trauma.  

 

With this kind of work an advanced and cost-effective 

surgical diathermy machine is designed which will be 

very useful in hospitals and operating theatres where 

accurate cutting and coagulation without blood loss, not 

letting the life of electrosurgeon and operating staff at 

any sort of risk. Advanced research in the field of 

biomedical instrumentation will definitely produce 

efficient, hazard free, accurate diathermy equipments 

that will lead to large scale use of diathermy 

equipments in various sections of surgery. 
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ABSTRACT: 

The seed of Indian Writing in English was planted during the time of the British 

standard in India. Presently the seed has bloomed into an ever green tree with 

fragrance being felt everywhere. The first phase occurred simply after the consistent 

minding, pruning and encouraging writings by Tagore, Sri Aurobindo, R. K. Narayan, 

Raja Rao to give some examples. These writers have really cared for the delicate plant 

night and day. Indian English Literature is a fair appearance to show that it is unique 

from being a solitary and extraordinary. Indian writing has ended up being another 

type of Indian culture and voice in which India banters consistently. Indian Writers – 

artists, authors, writers, and playwrights have been making significant commitments to 

global writings since pre – Independence period and now it is uncomparable.  The 

authors of new age have intervened on various other topics of interest excluding the 

routine and tried delving deeper into the rich mythological traditions of the country. It 

not only provided them with the exhilarating concepts on which they could write but 

also represented them with the current happenings of the nation. Gains and losses, 

modifications and rigidity of people and facts, situations and deliberations of the newly 

born democratic nation was more than a digest of subjects for everyone.  

Keywords:  Indian English Novelists, Shashi Tharoor, The Great Indian Novel, 

Mythology, Criticism.  

Indian English Literature has accomplished an autonomous status in the domain of world 

Literature. Wide scopes of topics are managed under the banner of Indian writing in English. 

While this writing keeps on reflecting Indian culture, convention, social qualities and even 

Indian history through the delineation of life in India and Indians living somewhere else, 

ongoing Indian English fiction has been attempting to offer articulation to the Indian 

experience of the severe difficulties.  

India's generous commitment to world writing is to a great extent due to the bountifully 

imaginative abstract works created by Indian authors in English. Their works pondered and 

thought on diverse scope of issues like patriotism, ear of independence, social fabric and so 

forth. It is to the credit of these authors that they have defeated the obstacles of writing in an 

unknown dialect and have developed an unmistakable style for themselves by acing the 

complexities of the language and absorbing in it the tones and kinds of the Indian – sub 

mainland.  It is important to note here that “Indian-English literature written by those Indians 

who claim that they think, feel and even dream in English has nowadays attracted a wide and 
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deep attention both in India and abroad” (Akira, 01). This gives us an impression that the 

Indian writings have surely made their presence felt and with a greater impact also that can be 

recorded in every walk of life and class of readers too.  

It is known that not all kinds of writing create an appeal to all readers but it is equally true 

that Indian writings in English have their own and separate class of readers who have 

additionally helped to enhance the sublimity of issues and subjects on which new creations 

can be made. Additionally, these writings have helped the budding writers even to search for 

new themes which they can explore and sustain in the field of writing and publishing.  

A cursory glance over a few Indian English writers substantiates the impression of worthiness 

these writings have earned not on the Indian soil but at the global level.  

To begin with a fine example of how this global impact has been created, Vikram Seth’s ‘A 

Suitable Boy’ (1993) is appropriate. It was on the highest readership of the Indian Literary 

scene in the mid nineties. The plan of this novel was charmingly basic and it made itself as 

the novel of the day. It was also said that the novel was compared with Leo Tolstoy’s ‘War 

and Peace’ in case of size and he was also hailed as the ‘new Tolstoy’. The book took him 

eight years to compose, and his work has been sufficiently compensated. Seth additionally 

won the Thomas Cook grant for the best travel guide for From Heaven Lake. Seth’s ‘A 

Suitable Boy appears to propose a significant pattern in fiction today, and this isn't really kept 

to Indian–English type.  

Upamanyu Chatterjee’s ‘English, August’, distributed in 1981, was an extraordinary 

achievement. In this novel, Chatterjee portrayed one part of India. in light of metropolitan, 

world class and anglicized foundation. In 1993, Chatterjee came up with his second novel 

‘The Last Burden’. It gives us an interesting picture of an Indian working class family toward 

the finish of the 20th century. Chatterjee brings to the Indian epic a style and feel, a conviction 

and development all its own.  

Shashi Tharoor is another extraordinary Indian writer. His ‘The Great Indian Novel (1989) is 

perhaps the best accomplishment of Indian English fiction. A concerning critic on the 

Political history of Modern India, the novel has been viewed as a work of art of post – 

modernism. To Khushwant Singh, it is “perhaps a best work of fiction by an Indian in recent 

Years.” (Venkateswarlu, 3).  Writes P. Lal, “…and should be said, is that this novel is an 

astonishing accomplishment, deserving unreserved kudos.” (Venkateswarlu, 3) While 

treating the 20th  century political history of India as far as the story and characters of the 

Mahabharata, Tharoor’s epic targets introducing plentiful real factors and a range of 

translations of the real world. that is India. He clarifies: The novel is an attempt to retell the 

political history of 20th  century India through a fictional recasting of events, episodes and 

characters from the Mahabharata (Venkateswarlu, 3).  

The beginning pages give us a clear idea about how the modern century shall remain akin to 

the Mahabharata. In The Twice Born tale (Book One) it is mentioned, “They tell me India is 

an underdeveloped country. They attend seminars, appear on television…. I tell them that if 

they would only read the Mahbharata and the Ramayana…they would realize that india is not 
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an underdeveloped country but a highly developed one in an advanced state of decay” 

(Tharoor, 3).  Comparable to extraordinary Indian writers, the commitment of women writers 

is hugely important. A number of women authors have debut in the nineties. Their first books 

hush up powerful in uncovering the genuine province of Indian Society with regards to the 

treatment of women. Every one of these authors was brought into the world after Indian 

Independence, and English doesn't have any pioneer relationship for them. Their work is set 

apart by a noteworthy feel for language and totally real introduction of contemporary India, 

with all its territorial varieties. They by and large expounded on the metropolitan center class, 

the layer of society they know the best. 

Numerous Indian writers have utilized legend and history in their innovative compositions to 

bring out more noteworthy facts and hidden meanings. Where fantasy fortifies the 

functionality of an abstract harmony, history legitimizes its credibility. The truth of an artistic 

work which exists in the creative mind of the peruser should likewise have the extent of 

rising above its verifiable position. Here emerges the need for re-composing the sagas as far 

as contemporary history.  

Presently numerous contemporary essayists compose with an educated mindfulness and focus 

on re-characterizing their personality, assessing their present, repositioning their past while 

declaring pictures of legend and history. 20th century several Indian writers deliberately 

utilized legend and history as an abstract gadget in their innovative compositions. They 

utilized an antiquated legend in a contemporary milieu also, reconsider regarding chronicled 

criticalness. This fanciful technique for epitomizing contemporary result in an old legend is 

additionally used in postmodern Indian English Fiction. It begun with Salman Rushdie's 

‘Midnight's Children’ and enhanced with Shashi Tharoor's ‘The Great Indian Novel’.  

In ‘The Great Indian Novel’, Tharoor recasts Indian history as legendary and popular 

government as caricature. Tharoor has accepted the Mahabharata as a diagram and filled it 

with a contemporary cast for his clever send-up of independent India. A sort of India returned 

to with the performers of the epic. The novel  challenges the fantasies of Indian freedom and 

a story of vote based system. He notices in various accounts different translations of the real 

world. Tharoor's innovativeness lies in uncovering  how the procedure of the antiquated epic 

can replay the political arrangement of present day India. This involves that the cycles of 

history are not separate from writing.  

Tharoor  consolidates the imagination of fiction and the grant of real information to recognize 

the authentic figures like Gandhi, Nehru and Jinnah with their legendary partners. In using 

such a procedure, Tharoor confers the objectivity of real history with potential for anecdotal 

likelihood. He compares the two accounts to frontal area history as exceptionally talk actually 

open to re-evaluation. Tharoor's story re-opens the stories of the fiction and history and the 

figurative depiction confirms the perpetual outcomes of importance. The genuine worth and 

guidelines are taken from legend and history. ‘The Great Indian Novel’ is a recreated text 

mixing fantasy and history. Tharoor's joke to the public leaders is a section of his new 

method and advancement of new political supremacy example.  
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The incredible pioneers like Gandhi and Nehru got here a complete negligence on account of 

Shashi Tharoor. He dismissed the extraordinary leader being backstabbing to themselves, 

who caught in the nearby governmental issues and fail to remember the moral standards from 

their ethical responsibility. He discloses to India's account of unpleasant colonization 

experience and proceeds to the battles of Indians to decolonize it. The tale is profoundly 

established in Indian legend what's more, history.  

The Mahabharata is an epic story depicting the successional battle over the seat of the 

Kingdom of Hastinapur among Pandava's and the Kaurava's, two parts of the beneficiaries of 

the ruler Shantanu. In this novel, Tharoor redesigns the narrative of the creating Indian 

democratic system as battle among gatherings and people, firmly related by their own and 

political careers. Along these lines Tharoor has accomplished two aspiring undertakings in a 

single stroke, reproducing the epic Indian story just as portraying the historical backdrop of 

20th century India. The retelling of the equivalent story with extemporized growth and 

termination offers a quality of sentiments and newness to it. He utilizes the digressional 

strategy for narrating as used in the extraordinary legends successfully and by using 

legendary occurrences and circumstances to improve the impact of the contemporary 

situation.  

The novel is an comprehensive examination of the influence of the Mahabharata, regarding 

the Indian freedom struggle, which leads to the partition of the India and correlating the two, 

Tharoor himself confesses, “Both are stories that at different levels are told and retold in 

Indian culture. In my intermixing the two, I was able to cast a perhaps cynical modern 

sensibility upon the great legends of the past, but equally was able to casts some of the values 

of that passed onto the experiences of the more recent present.” (Tharoor, 

http://shashitharoor.in/interviews_details/12). He not only juxtaposes the atmospherics of the 

Mahabharata with modern history. The organization of the chapters, the novel imitates the 

organization of the Mahabharata. The novel has eighteen ‘books’, just as the Mahabharatahas 

eighteen books, corresponding with the war between Pandava’s and Kaurava’s which lasted 

for eighteen days. In the opening chapter, entitled ‘The Twice-Born Tale’ the narrator 

declares his intention to have ‘The Song of Modern India’ transcribed in his very own words. 

To seek some comparisons and establish how ‘The Great Indian Novel’ is a critic on the 

modern 20th century India, we can go for some of the best characters and events in the novel. 

The unparalleled Bhishma of the Mahabharata is the Ganga Datta of the novel, Gangaji as he 

is to be depicted in the account. The recorded parallels are not very far to look for. The iconic  

Bhishma or Gangaji is no other than Mahatma Gandhi who in political adroitness, proficient 

methodologies, and the acts of grimness merits an unobtrusive correlation with the Bhishma 

Pitamaha of the Mahabharata.  

The personality of Dhritharashtra then again is likened to Pandit Nehru’s, depicted as a 

communist. Portraying the story in modern terms, Tharoor substitutes the Sun God of Indian 

folklore with his Greek namesake Hyperion or Helios as he calls him and an outsider of 

tremendous presence and warmth. Modernizing the legend in his brand element, Tharoor sees 

that ‘it was simple to imagine how a naive and unpracticed youthful psyche could be taken in 
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by the blandishments of this conceivable outsider’(Tharoor, 

http://shashitharoor.in/interviews_details/12)   

Tharoor’s portrayal of the Ambassador vehicle is an exceptional bit of humour. He depicts 

that awkward machine of very fabulous offensiveness. Speaking about the call for races by 

Indira Gandhi in the outcome of the crisis, the author sees that it was generally accepted that 

Indira counseled an astrologer prior to taking the choice, and adds with a qualities a funny 

note as an Indian without a horoscope resembles an American without a Mastercard, and he is 

subject to many of similar inconveniences in life. The inevitable addition of Hastinapur gets 

representative of the beginning of the imperialist burden. The Jallianwallah Bagh massacre 

calls the sort of response. Tharoor’s remarks are harmful and destructive, coloured with 

severe incongruity.  

Different modernizations incorporate Mohammed Ali Jinnah as Mohammad Ali Karna. A 

genuine deviation from the Mahabharata epic is the narrative of Ekalavya. Ekalavya of the 

novel will not compensate Gurudakshina, the pay-back the teacher Drona demands from 

Ekalavya for his having tuned in to him furtively remaining outside theroom where Drona 

showed the Pandavas and the Kauravas.  

Keeping in view the circumstance before the Emergency by Indira Gandhi, the writer looks at 

Indira to Frakenstein’s beast, as at the same time more and more laws went on to the rule 

press engaging Priya Duryodhani to prohibit, indict all the opportunities the national 

movement had battled to achieve. Remarking about it, Tharoor says, “There are no victors in 

such a fight, and advertisements, this political decision isn't Kurukshetra; life is Kurukshetra 

and History of Kurukshetra. The battle among dharma and adharma is a battle the country, 

and every one of them in it. That battle, that fight took place before this political race; it will 

proceed after it”(Tharoor http://shashitharoor.in/interviews_details/12 )  

Tharoor draws a possible symbolic between the legend and history by introducing Priya 

Duryodhanithat as Indira Gandhi who plots to dispose off Pandavas in each possible way. 

The different occasions of the novel can basically be seen with a binary vision and 

symbolism, present day and legendary, genuine and ironical eventually mirroring the 

procedures of genuine portrayals and dreams. Despite its critique, ‘The Great Indian Novel’ 

resembles Mahabharatha, a changed, re-composed, re-read text. Shashi Tharoor has accepted 

the Mahabharata as a diagram and filled it with a contemporary cast for his clever send-up of 

pre-and post-autonomy India. He has reconstructed the significant strands of current Indian 

history as an epic with farce. 

The historical backdrop of India’s battle contrary to provincial rule and her postcolonial 

rendezvous with vote based system is introduced in an epic way. Like the epic of Vyasa, the 

novel is divided into eighteen books and its account is introduced in a multi shaded style and 

in a digressive way. The epic genuinely incorporates the nation. Tharoor has no dithering in 

seeking parallels from the incomparable Indian epic. Acknowledging the extraordinary 

indebtness to the Mahabharata, the creator says that many of the characters, occurrences, and 

issues in the novel depend on individuals and occasions depicted in the incredible epic the 
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Mahabharata. Tharoor has changed the old legend of the Mahabharata by utilizing it to 

reproduce history and governmental issues of current Indian.  

The Mahabharata has been a wellspring of creative mind to all masterful classes down the 

ages. It can't be considered as similarly as a book yet it is a convention. The perplexing and 

numerous celebrated plot of this huge epic, to a great extent in oral custom have been passed 

on age to age. The focal subject of the epic is the clash between two parts of a similar family, 

the Kauravas and the Pandavas, over a contested patrimony yet the story and its characters 

greatly affect the minds of the individuals that they have become a necessary piece of their 

lives. The chief characters of Mahabharata have been considered as a significant 

establishment of India. Bhima spoke to as a military, Arjuna as a press and Draupadi as 

majority rules system. 
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The paper is an analytical discussion on the basis of information and data collected from various online resources. An indepth and 

comprehensive discussion in the simplest way has been maintained in order to outline and get everyone introduced to the process 

of benchmarking in HEIs in India.   

The concept of ‘benchmark’ in higher education has been drawing the attention of everyone around the globe during the last few 

decades. Since quality improvement has been one of the most important features of higher education institutions, it is of equal 

importance to understand the role of benchmarking as a means to continually improving and staying competitive. In case of India, 

it becomes even more pertinent as there has been a constant surge in colleges and universities all around. There are pure issues of  

the concept of benchmarking and develop transformational methods and practices to improve educational institutions. The profound 

changes in the higher education context emphasize the necessity of a quality culture realized in the terms of Continuous Quality 

Improvement (CQI) philosophy. Higher education institutions strive to improve academic excellence, through country and 

institution specific processes. In particular, promoting excellence is essential for creating and establishing a knowledge-based 

society and economy, and for accomplishing the goals of economic growth and job creation as the issues are interconnected. 

Excellence can be: (a) a description of current provision and also a goal or aspiration for institutions, academics and students; (b) 

describing something that is exceptional, meritocratic, outstanding and exceeding normal expectations; and, (c) a relative and an 

absolute concept. One of the most important topics rises above the issue of academic quality in terms of leadership, academic faculty 

and human resources in general and has to be regulated in order for excellence to be achieved in higher education institutions. 

Quality assurance processes are actually models of quality assessment, which models provide institutions with possibilities of 

putting the theory of quality into practice. Academic excellence reveals the linkage of quality assurance to benchmarking, while 

changes in the academic scene call for substantial transformations due to business and industry demands. Benchmarking is 

established as one of the most 3 successful processes of assessment and improvement. It can be viewed as a methodology of study 

or improvement and as an opportunity to learn best practices, identify, establish and achieve exceptional standards, as long as top 

management is committed to it and views the process of comparing and competing as an ongoing one. Moreover, benchmarking is 

highly related to what is called ‘good performance’ which is determined by levels of expertise including basic, standard, good and 

excellent performance.  

There are three important issues in case of benchmarking:  

1. What is the level of benchmarking used by academic institutions for the enhancement and improvement of quality?  

2. What are the major outcomes of benchmarking in higher education institutions and what are the bottlenecks in achieving 

them?  

3. How can benchmarking achieve excellence in higher education institutions?  

Thus, quality in higher education can be defined as “a multi-dimensional, multi-level, and dynamic concept that relates to the 

contextual settings of an educational model, to the institutional mission and 4 objectives, as well as to specific standards within a 

given system, institution, programme, or discipline” . The rapidly changing forces that call for quality improvement and the ongoing 

upheaval in the higher education sector requires institutions recommence their strategic planning and implement effective practices 

for quality. In all respects, quality is relative to “whether one educational context has more or less quality than another, not whether 

it meets an absolute threshold standard so that it can be seen to be of adequate quality, nor whether it reaches a high threshold and 

can be viewed as outstanding and of exceptional quality, nor whether a context is perfect, with no defects”. According to many 

experts, there are considerable barriers in the applicability of the concept of Total Quality Management (TQM) in higher education 

institutions, though this philosophy has been transferred from industry to higher education due to rapidly changing forces that call 

for quality improvement in the higher education sector. Quality in the business of education is in need of change in the educational 

processes, as it is becoming important in the world of competitive environment. Many researchers have compared industry to 

education and have pointed out conceptual and substantial obstacles in the implementation of TQM in tertiary institutions. Newby 

(1999) claims that barriers fall into three broad 5 categories:  

(a) the nature of the management culture in some institutions, regarding the inability to respond creatively to the pace of change 

which eventually leads to institutional atrophy and decline;  
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(b) the traditional culture of higher education, as the barriers to introducing total quality approaches are more likely to lie in the 

prevailing culture of higher education and the tendency for organizations to ‘regress’ to the long standing and traditional; and,  

(c) The heritage of past quality initiatives, meaning that total quality introduces nothing new and that the responsibility for 

developing and delivering a curriculum is always devolved to course teams. Across the world, academic excellence is a much 

discussed topic among higher education organizations. According to various authors, excellence, like quality, is a rather vague term. 

In the European Union, promoting excellence is essential for creating and establishing a knowledge-based society and economy, 

and for accomplishing the goals of economic growth and job creation (Joosten, 2014).  

Adding up to the concept of excellence, academic research is another essential element that impacts on the continuous improvement 

and establishment of excellence in higher education institutions. In the UK, the Research Assessment Exercises (RAE), established 

by the UK University Grants Committee in 1985, constitutes an essential means for rationalising the stratification of universities 

and the concentration of research resources, and of maximising research output (Henkel, 1999). Arthur and Cox (2014) suggest the 

Research Excellence Framework (REF), which is in effect “a renewed version of judging research, notwithstanding the introduction 

of impact to the assessment criteria”.  

A multitude of educational institutions have acquired internal mechanisms for quality assurance and implement self-evaluation 

procedures for quality enhancement. However, a large number of them around the globe turn to quality assurance agencies to receive 

external assessment. In this case, the agencies determine the particular quality procedures to be practiced and prepare the guidelines 

and practicalities of any site visit (Ossiannilsson, 2012).  

Quality assurance agencies play an operative and effective role in the Bologna Process, specializing in quality assurance and 

accreditation (Unit, 2005). Except for the changing needs of the higher education environment, understanding the criteria and 

sticking to the best practices calls for the implementation of the following widespread framework of the way quality can be assured 

(Harman, 1998): • 

Self-evaluation; 6 •  

Peer review by a panel of experts, usually including at least some external panel members in one or more site visits; •  

Analysis of statistical information and/or use of performance indicators or the best practices benchmarking; •  

Surveys of students, graduates, employers, professional bodies; •  

Testing the knowledge, skills, and competencies of students. All processes require the use of specific tools and mechanisms, so that 

appropriateness for purpose is accomplished. Benchmarking is established as one of the most successful processes of assessment 

and improvement. Blackstock et al. (2012) define benchmarking as “the process of self-evaluation and self-improvement through 

the systematic and collaborative comparison of practice and performance with similar organizations in order to identify strengths 

and weaknesses, to learn to adapt and to set new targets to improve performance”. In the UNESCO-CEPES Glossary for Basic 

Terms and Definitions, benchmarking is identified as “a standardized method for collecting and reporting critical operational data 

in a way that enables relevant comparisons among the performances of different organizations or programmes, usually with a view 

to establishing good practice, diagnosing problems in performance, and identifying areas of strength” (Vlãsceanu et al., 2004). 

According to the contributing authors, benchmarking can also be defined as: (a) a diagnostic instrument; (b) a self-improvement 

tool (a quality assurance tool) allowing organizations and programmes to compare themselves with others regarding some aspects 

of performance, with a view to finding ways to improve current performance; (c) an open and collaborative evaluation of services 

and processes with the aim of learning from good practices; (d) a method of teaching an institution how to improve; and, (e) an on-

going, systematically oriented process of continuously comparing and measuring the work processes of one organization with those 

of others by bringing an external focus on internal activities (Vlãsceanu et al., 2004) Vlãsceanu et al. (2004) refer to the historical 

development of benchmarking in the higher education sector. They identify the United States as the first country to introduce 

benchmarking processes in the early 1990’s and, also, establish NACUBO (National Association of Colleges and University 

Business Officers) Benchmarking Project for a long period of time. They also mention that benchmarking came to the forefront as 

a quality assurance tool in the UK, after the 1997 Dearing Committee 7 Report which included: (a) The History 2000 Project, led 

by Paul Hyland (School of Historical and Cultural Studies, Bath College of Higher Education); (b) The RMCS (Royal Military 

College of Science) Programme at Cranfield University (example of benchmarking in libraries); (c) The Higher Education Funding 

Council for Higher Education (HEFCHE) Value for Money Studies (VfM), launched in 1993; and, (d) The Commonwealth 

University International Benchmarking Club, launched in 1996, by CHEMS (Commonwealth Higher Education Management 

Service), as an example of international benchmarking (Vlãsceanu et al., 2004).  

The logic of benchmarking is sound and easy to follow as stability cannot bring improvement. Various authors suggest that 

continuous improvement and excellence can be achieved by higher education institutions that are empowered to take deliberate 
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steps by using the benchmarking tool for optimization of their processes and programmes. One basic step is to choose a benchmark 

and the type of benchmarking that is going to be practiced. Typifying the concept of benchmarking in four broad categories, various 

literature recognize internal, competitive, functional and generic as the most common types. Jackson and Lund (2000) categorize 

benchmarking types with regard to processes that are implicit or explicit, independent or collaborative, internal or external, vertical 

or horizontal, quantitative and qualitative approach, and input-output focused. Achtemeier and Simpson (2005) recognize: (a) 

process benchmarking, which is about identifying the problem area within one’s institution, identifying another institution with 

impeccable performance in the same area, and sending a team of experts of the area to learn from the exemplar institution their 

success formula that brings outstanding results; (b) metric benchmarking, which means comparing data of selected performance 

indicators among several institutions (Smith et al., 1999); and, (c) goals and milestones, which represent another way to understand 

benchmarking by identifying internal targets to establish a process, without any external point of reference for measurement (Zairi, 

1996). Yarrow and Prabu (1999) add up to the variety of benchmarking types by recognizing diagnostic benchmarking, which is 

more akin to the examination of an institution’s well-being in that it helps to identify the practices that need change and the nature 

and extend of performance improvements to be followed. The Consortium for Excellence in Higher Education (2003) identifies 

international benchmarking along with strategic, performance or competitive, process, functional and generic, external, and internal 

good practice 8 benchmarking. International benchmarking can be determined nationally and internationally and includes “a mix 

of all these approaches and organizational learning that is best done when it is carried out within a spirit or partnership and 

collaboration that enable both parties to learn from each other” (Lutfullayev, 2007). However, those who compete for excellence 

must make sure that they meet the criteria of powerful and progressive strategic management and governance, high standards of 

academic achievement, a strong track record with students destinations, an exceptional student experience, positive stakeholder 

satisfaction, high levels of student satisfaction, commitment to research and academic development, support for socio-economic 

and cultural development, recognition of the social benefit of education, commitment to internationalisation, promotion of equity 

and academic freedom (Brusoni et al., 2014). Considering the popularity of rankings worldwide, the main idea is linked to 

benchmarking and the acceptance of being compared to others in the sector. Ranking contributes to the improvement of institutions 

and programmes as universities are alerted to get better and better though processes of assessment and evaluation in order to elevate 

in the global ranking and gain reputation in the international scene. All universities that aspire to become renowned and attract more 

customers should be conscious of rankings and thus, establish benchmarking processes.  

This discussion study explores quality in higher education as enhancement and improvement, and focuses on the use of 

benchmarking as a self-improvement tool. The aim of this research paper is to point out the structure and applications of quality 

assurance, by providing evidence for understanding the implementation of benchmarking as a competing tool for quality in higher 

education institutions. The gathering of data aims to provide: (a) findings on the dissemination of benchmarking; and (b) exemplar 

attitudes towards the particular types of benchmarking and the verified methods and tools for practicing it.  

 

The formation and pursuance of benchmarking involves the use of some practical and functional tools in order for institutions to be 

able to diagnose, improve, collaborate, continuously compare and measure their work processes.  

Thus, internal benchmarking is mostly outlined in this process of evaluation, probably due to the encumbrance of costly external 

evaluation, bureaucracy and the tendency of preserving university autonomy. It is common knowledge that institutional processes 

may be evaluated either continuously or periodically. In the area of process evaluation, the findings derived from research analysis 

were attributed in a statistical manner with permanent evaluation possessing a 25%, periodical evaluation holding a 65%, and 

evaluation that varies due to process content owning a 5%. The unfolding of this analysis regards the most critical challenge in the 

idea of benchmarking: continuous improvement through evaluation. Interestingly, the majority of the participants seem to be totally 

engaged with periodical evaluation, rather than permanent evaluation.  

Works Cited:  

1. Enhancing Higher Education System Performance REPORT ON BENCHMARKING HIGHER EDUCATION SYSTEM 

PERFORMANCE: CONCEPTUAL FRAMEWORK AND DATA, OECD (2017), Benchmarking higher education system 

performance: Conceptual framework and data, Enhancing Higher Education System Performance, OECD Paris. 

 

182



183



0 
 

Melting Boundaries: Meeting Cultures: ISBN:  ISBN: 978-81-924656-6-1 

 
TRANSLATION AND CONTEXT .................................................................................................  

Translation and Context                                                                        Dr. A. K. Sing ......... 3 

Translating „Majhya Navya Srujanasathi mi Kus Shodhto Aahe‟  by Ketan Pimpalapure:         

A Memorable Experience                                                                    Sunil Ramteke ........... 9 

Translation: Learning Method in English Language Teaching             Dr. Amol Raut .......... 15 

Trans-creating Robert Browning‘s ‗My Last Duchess‘ in Marathi 

                                                                           Dr. Sawan Giridhar Dharmpuriwar ......... 22 

Translation: A Tool to Reach the Margin:                                                Mr. M. B. Bhaisare ......... 32 

Understanding ‗Translation‘ in the 21st Century                                   Dr. Poorva Bhonde ......... 39 

Translating Emotions: The Japanese Wife from Verso to Celluloid- Dr Indrani Singh Rai .... 45 

Importance of Translation in Indian Perspectives                                 Dr. P. N. Sanesar .... 50 

Relevance of Discourse to Translation: An Overview                           Dr. Vishnu M. Chavan .... 53 

Transgressions in Translation Studies                                                  Ms. Ashwini G. Dhawas .... 57 

Translation: An Aid to Cross-Cultural Communication                        Dr. Ashok D. Gharde .... 66 

^mfm§Va Am{U AZwdmX-                                        डॉ. अरव िंद जोशी, S>m°. gm¡. Aë\ m àem§V O¡Z...... 72 

OmJ{VH$sH$aU Am{U ‘amR>r ^mfoVrc gm{hË¶mMo ^mfm§Va                                                                         S>m°. {‘qcX gmR>o ....... 77 

Translation and Interpretation                                                                     Dr Kaneez Quraishi ....... 81 

Importance of Translation Work in Medieval History              Dr. Mubaraque Quraishi ....... 85 

Multilingualism and Translation in Amitav Ghosh‘s Ibis Trilogy            Anita Tirpude ........ 89 

Translation: A Prolusion to Cultural Competence                   Mr. Prashant Jambhulkar ........ 96 

Translation Centres- A Boom for Research Areas: Dr. Sudhakar S Thool, Dr. Shraddha Naidu 103 

Translation and New Media                                                                                    Sankalp Hadke ..... 111 

PROBLEMS OF TRANSLATION ........................................................................................... 115 

A New Approach towards Problems of Translation                        Dr. Imaniyal S. Kondra ...... 116 

Working out the Problems of Translation                                        Indrayani Acharya ..... 121 

Conflicts in Translating the Gothic: Revisiting E. A.Poe                     Manoj S. Andraskar ..... 128 

varjHkkf"kd vuqokn ,oa leL;k,¡ % vksfM+;k vkSj rsyqxw ls fganh ds lanHkZ esa                                 MkW- liuk frokjh ...... 134 

MACHINE TRANSLATION ................................................................................................... 140 

Machine Translation in NLP                                      Dr. P. V. Nimbalkar, Dr. P. Yende .... 141 

The System of Evaluation of Machine Translation           Dr Utkarsh B Kittekar ..................... 146 

Machine Translation and Computer-aided Translation Dr. Vithal N. Patange ........................ 151 

 

 

184



89 
 

Melting Boundaries: Meeting Cultures: ISBN:  ISBN: 978-81-924656-6-1 

 

Multilingualism and Translation in Amitav Ghosh’s Ibis Trilogy 
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Amitav Ghosh is a writer of historical novels.India is a country of many 

historical events. Amitav Ghosh as a diaspora writer has depicted many 

incidences of history in his novels including his Ibis trilogy based on British 

colonialism. Amitav Ghosh‘s Ibistrilogy consists of multitudes of themes as 

social, political, cultural and economic. His trilogy is based on history of opium 

war between British and China in the mid nineteenth century, British 

colonialism, opium trade, transportation, slave trade and communication. 

Language plays a distinct role in the history of India as it is the medium of 

communication among people from different religion, caste and class. It is a 

medium of expression of one thought which the writer uses to show the readers 

the world around them and Amitav Ghosh is no exception in giving language 

an important place in his novels.  

 

We see the use of different languages by his characters like Hindi, 

Bhojpuri, Bengali, Bihari, Chinese, slangs, pidgins, English etc. Ghosh has 

used these languages in his novels many times without translating them with 

the aim of giving the native language more importance than the Imperial 

language. Amitav Ghosh has travelled throughout the world and he came 

across many languages and has borrowed many words from different 

languages in his novels. The present paper emphases on how translation plays 

a great importance in the works of Amitav Ghosh, his borrowing of several 

words from different languages and giving translation where there is necessity.  

 

Translation is a very old concept. In the earlier times, writers used to 

write in their native languages. The drawbacks of it was that different language 

speakers were unable to understand it. So their works were translated from 

one language to another with the intention of communicating different 

cultures, views, customs, etc. So, translation is the process of translating 

words or sentences from one language to another. The task of translation is not 

easy as the translator has to convey the message of the writer. 
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Walter Benjamin says, ―It is the task of the translator to release in his own 

language that pure language that is under the spell of another, to liberate the 

language imprisoned in a work in his recreation of that work.‖ 

Translation and its importance in literary field: 

Translation is a means of communication. It makes association between 

different languages and their culture. The process of translation began in late 

1970. It was considered a very important for the comparative studies. In 1980, 

it holds a grip and grew fast keeping the aim of globalization. With the passing 

of time, invention of electronic media in 1990 helped in the process of 

globalization. It helped giving information about the whole world, about 

different cultures, new technologies, different languages, and many more. 

Translation studies basically stresses on cultural aspects of translation. It is a 

sub-branch of linguistics. It is an interdisciplinary field of study which 

connects language with other social sciences studies. Many scholars have 

worked on translation studies like Roger Bell, WolfranWilos, Eugene Nida. With 

the increasing popularity of translation studies, numbers of translators 

increased and so the historical data was easily available and it gave rise to 

several new researches and the role of translator became foremost in the 

literary field. Many writers used translation to show the past 

history.Translation became a tool for representing the colonial dominance. 

Mahasweta Sengupta says, ―Translation can become submission to the 

hegemonic power of image created by the target culture, a cursory review of 

what sells in the west as representation of India and its culture provides ample 

proof of the binding power of representation. We remain trapped in the cultural 

stereotypes created and nurtured through translated texts‖ 

Now translation is seen as a creativity of writers. It is not only translating 

the text from one language to another but also describing the world, past and 

present, the condition of the migrants, settlers, their negotiation between space 

and culture. With the passing of time, there was new advent of post colonialism 

in the world of translation studies. It is a link between translation studies and 

linguistics. The Indian Authors like Khushwant Singh, Edward Said, V.S. 

Naipaul, Salman Rushdie, Amitav Ghosh, Shashi Tharooretc wrote their novels 

on post colonialism. They focused on the situation of the migrants, their 

psychological conditions, their suffering and nostalgia, their struggle to settle 

in new places, their mode of communication, and their identity crisis.Gender 

studies also found place in the translation studies. Female writers like 

Nayantara Sehgal, Kamala Markandaya, Anita Desai, Arundhati Roy, 
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GayatriSpivaketc has very well uncovered the conditions of female in their 

novels. 

Amitav Ghosh has written Ibis Trilogy with athoughtful aim to reveal the 

condition of people of India during the British colonialism in the mid 

nineteenth century. His trilogy consists of three novels as Sea of Poppies, River 

of Smoke and Flood of Fire. All these three novels are associated with each 

other. The title of the novel consists of the word ‗ Ibis‘, it is a name of the ship 

carrying indentured labours from different parts of the world like India, China, 

Africa, Malay, Burma, etc to Mauritius for the sugar plantation for British 

mercenary purpose. It also consists of convicts, workers and slaves or the 

indentured labours are called as girmitiyas who have to sign an agreement 

called asami to work aboard. These people speak diverse languages. Amitav 

Ghosh has used various characters of different religious speakingtheir native 

languagein his novels. The protagonist Deeti, is a north India woman from 

Bihar who speaks only her native language. Her lover is from lower caste 

kolwer who also speaksthe same language. There are slaves from different 

parts of the world communicating with each other, two convicts Raja Neel 

Rattan, a prisoner who was earlier a Raja of Rakshali State, speaks English, 

Bengali. He also knows Persian and Urdu and Ah Fatt a half Chinese who 

speaks English,Paulette lambert a French girl brought up by a Muslim woman, 

her caretaker. Paulette speaks Bengali with the French accent. Her half-

brotherJodu who speaks Bengali, The head of Slave,Sarang Ali from Arakan , 

who knows many languages. He is from Rohingya and learnt South China 

pidgin language in the slave trade. An American Mulatto Zachary Reid who 

speaks English. All these people use different languages while on board and 

able to interconnect with each other. Neel uses code switching while taking 

with different class of people on the board.  

Amitav Ghosh has very well borrowed several words from different languages in 

his novels. He tried to give translation of those words with the aim 

tounderstand the foreign readers. But there are certain words readers must be 

aware what the writer exactly wanted to say like in the Sea of Poppies, ―Deeti is 

preoccupied with the lateness of her motion of her daily routine,laying out a 

freshly washed dhoti and kameez for hokum singh, her husband and preparing 

thrrotis and achar he would eat at midday.‖(SOP,3 ) 

Here we see the words like dhoti and kamaaz borrowed from Hindi. The 

writer has not given the English words as he knows the readers can verywell 

understand that dhoti and kameez are the clothes to wear and achar and rotis 

are the food items commonly eaten by Indian people. So he has not given the 
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translation of these words. The River of Smoke, the second novel of Ibis trilogy, 

the protagonist of the novel Bahram Modi while communicating with Allow 

says, ‗No Allow,‘ he snapped. ‗No wanchi sing-song girlie. Mh man Fa! 

HeuiseiLaa!‘(ROS,298) 

Here Braham Modi is saying to allow that he doesn‘t need any prostitute 

girl. He is not that kind of man. Here we see Bahram is using a Pidgin 

Language which was a business language used by many traders in Canton for 

the purpose of communication. 

Amitav Ghosh’s usage oftranslation in Ibis Trilogy 

In an interview with IlariaRigoli, Amitav Ghosh‘s translator Anna 

Nadottisays about Amitav writing on multifacitious ―White noise‖; 

―I think there are two different levels one level understands as translators, I 

think we had toresearch a lot with the author‘s help, because he gave us a lot 

of help in this. You as a translator, have to understand. I don‘t say everything 

because it is not possible, but most of it as much as you can. Then there is 

another problem: now I have to write and what do the readers have to 

understand? I agreed with Amitav Ghosh when yesterday he said that you can‘t 

postulate and Indian reader; there are a lot of readers and everyone will 

understand something different, because everyone has his or her kind of 

culture that is different from that of another person. Then someone will go on 

the net and they will research something. Some other will not do it. So I think 

we had to maintain a certain degree of white noise and I think we did it.‖ 

Amitav Ghosh has very well use the codeswitching, pidgin language and 

slangs words in his novels. The characters in his novel use these according to 

their need. They use these languages according to the social class of people. 

Like Neel uses code switching. While talking to his servant Primal, he uses 

Hindi, and when talking to Major Hall, he uses Standard English. One such 

reason for using this kinds of language is British Colonialism.British with the 

aim of domination ruled several countries and forcibly applied their language 

on the people keeping English as a dominant language and the native language 

as inferior. This gave rise to codeswitching in India. We see such example in 

the novels of ibis trilogy. 
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Codeswitching 

In linguistics, code switching or language alternation occurs when a 

speaker alternates between two or more languages, or language varieties, in the 

context of a single conversation. (Wikipedia)  

Amitav Ghosh has very well used codeswitching in his novel, ibis trilogy. 

During the British Imperialism, Britishers use to converse with colonized 

peoplein a mixed language. In Sea of poppies, there are various characters who 

uses codeswitching while communicating on board. Amitav Ghosh has used 

codeswitching in his novel to show the social status of his characters. He was 

of the opinion that codeswitching is evolved due to the social status of the 

speakers. MrDoughty, a pilot on the ship while talking to the lascars talk in a 

codeswitching language 

‗Do none of you halacores have any wit at all? ‗The veins stood out on the 

pilot‘s forehead as he shouted at the unbudging crew: ‗where‘s the mate? Has 

he been given the kubber that my bunder boat has lagowed? Don‘t just stand 

there: jaws! Hop to it, before I give your ganders a taste of my lattee. Have you 

saying your bysmelas before you know it.‘(Sea of poppies, 25) 

Here we see lots of words in Hindi used by Mr. Doughty while 

communicating with the lascars on the ship. He has used several words like 

halacores means haramkhor in hindi which means a man who does not work 

at all or an idle, kubber which means new in English; lagowed means to give 

whip etc.  

Amitav Ghosh has used these Hindi words and has not given the 

translation and made the readers to understand the abusive words used by the 

white for the inferior lascars.Mr Doughty then suddenly switches to a formal 

language when he sees Zachary Reid, an American, a second mate on the ship 

and says, ―And I‘m James Doughty. The Burra Sahib. Ben Burnham that is 

asked me to take charge of the ship‖(SOP, 25-26) 

At the same time,   these are the Hindi words which he uses while 

talking to the lascars who are of inferior ranks. Amitav Ghosh has used this 

codeswitching to show the use of language according to the social status of 

people.This is a very good example of codeswitching which Amitav Ghosh has 

shown in his novel Sea of Poppies. 

Another example is of Neel, a Raja of Rakshali. He uses Standard English 

when he is with English man and automatically switches to native language 
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while dealing with the local people. While talking to his servant Parimal he 

says‘ Yehkya bat hai? ‗And when he saw Captain Hall he immediately switches 

to say ―Ah, major Hall! What can I do for you?‖  

Here words Yehkya bat hai are Hindi words meaning what is the matter. 

Serang Ali while taking to Zachary Reid talks in pidgin but when he talks to 

local like Jodu a lascar on ship says ―Teranamkya?(Sea of poppies, 142) 

In the novel Flood of Fire, Mr. Doughty while advising Zachary uses 

Codeswitching as ‗Now bunnow that corner into a little flap and lagow it with a 

pin- yes just like that. Shahbash!‘(FOF, 84) Bunnow is a Hindi word means 

make, lagow means to join  

Use of Pidgin 

Pidgin is a language that has developed from a mixture of two languages. 

It is used as a way of communicating by people who do not speak each other 

languages.( Cambridge Dictionary) 

Amitav Ghosh has very well used the pidgin language as a source of 

communication on the board among the lascars. These lascars are from 

different places like Arabs, Malays, Tamil, China, Bengal, and Arakanese. They 

have been separated from their family when they were children. They even 

don‘t know their country name. Sea is the only nation for them. While 

communicating they use hybrids of words, phrases and slangs which they have 

learnt from different places. 

The best example of it is Serang Ali, the head of the lascarson the ship 

Ibis. While communicating with Zachary Reid, he says, ‗Malumhabcutee he 

head? He said, ―what for wanchee this piece boy? He blongi boat-bugger- no 

can learn ship pijjin. Better he wailo chop chop‖(SOP, 151) 

Here Serang Ali says to Zachary Reid that Sir, have you lost your mind? 

Why you want to keep this boy? He is a boat beggar. He will never learn 

pidgin.It is better that you leave him quickly. In the River of Smoke, the 

conversation between Punhyqua and Bahram Modi; ‗That timi Lin Zexu, he 

Governor Kiangsi.He Savvy allo this thing. May be he thinkee, English-fellow 

speakee too muchi lie, allo‘ (ROS,291)We see the use of pidgin language in the 

conversation of Bahram Modi and Punhyqua where  the words like pidgin 

words timi represents time, allo stands for all, thinkee as think, speakee as 

speaks etc 
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Use of Slang  

A Slang is a very informal language that is usually spoken rather than 

written used especially by particular groups of people.(Cambridge dictionary). 

We see the use of slangs in the novels of Amitav Ghosh. He has used it to show 

how the power full man like Mr. Doughty used it on the inferior to show his 

dominance on the inferior class of people.  

‗Damn my eyes if I ever saw such a caffle of barnshootingbadmashes! A 

chowdering of your chutes is what you budzats need. What do you think you‘re 

doing, toying with your tatters and luffing your laurels while I stand here in the 

sun?‘(SOP,25) Here we see the use of slang words like barnshoot: it is slang 

word used by British troops when they were serving India also called as 

Banchoot in Hindi.Badmashes is borrowed from Urdu, Hindi which mean bad 

or evil. ‗Chowdering‘ is a Hindi word which is an abusive word. This word is 

used in America which means a kind of soup or pottage. 

Budzats is a Hindi word which means badmas. In the third novel, Flood 

of Fire, we see the use of Slang words. Here we see Bhyro Singh using abusive 

words Haramzada! Bahenchod. ‗Bastard, you think you can get away from me? 

Chootiya, Haven‘t I loaned you money and fed you for a month? You cunt, you 

think I‘m kind of man you steal from and get away..? (FOF,111) 

Translation has a very important place in the novels of Amitav Ghosh. He 

is very much fascinated towards the practice of translation with the intention 

to understand the other cultures. The writer has very well borrowed several 

words from different languages. He has used codeswitching, pidgin language, 

and slang words in his novels of ibis trilogy. We see his mastery over the use of 

words from diverse languages to suit his purpose in all his three novels of ibis 

trilogy. He has not translated many of words in his novels to make the reader 

understand the importance of native language rather than the imperial 

language. He has given the translation of words where ever it was necessary. 
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ABSTRACT

Dark romanticism considered as one of the major literary sub-genre of the
Romantic Movement in literature. It was a direct reaction to the
transcendentalist’s optimistic attitude towards life. Dark romanticism often
deals with the sceptic and unknown facts of the individual’s life. The
writings of the dark romantics like, Edgar Allen Poe, Nathaniel Hawthorne,
Herman Melville, and Emily Dickenson also come under shadowy elements
where strange and untouched facts need to be studied. This paper aims to
study the writings of the dark romantics to analyze the hidden and shadowy
structure of the writings behind the famous works given by Dark Romantics
which can be considered as a shadowy approach to the fantastical. It may
be called the negative approach towards the text to unravel something
unknown which cannot be understood by simply reading the surface. Dark
romantics believe that sometimes the struggle of a human soul goes with
pessimistic thinking which represents something unnatural and odd, and
this becomes the subject for dark romantics to find out the hidden motives
behind the same. It directly or indirectly gives affirmation to the evil and
death which is nothing but the symbolic representation of the individual’s
life.

Keywords: Unravelling the Unknown, Unnatural and Odd Representation of the Characters,
The struggle of Human Nature, Affirmation to Death and Evil, Individualism.

Dark Romanticism emerged in the eighteenth century and became the main area of study
under the broad Romantic Literary Movement. It was a direct reaction to the
Transcendentalist philosophy. Dark romantics emphasize the primitive, medieval, mysterious,
horrifying and supernatural elements whereas Transcendentalists emphasize the inherent
goodness of nature and the human soul and they embrace the free spirit of imagination to
become self-reliant and independent. The Romanticism Movement in literature introduced
many genres under which Gothic literature flourished. The gothic romance was a direct and
influential genre as far as the themes like gloom, the grotesque and supernatural are
concerned. At the same time, the more generalized concept was formed that was Dark
romanticism but there is little difference between Gothic and Dark Romanticism. When it is
about Gothic Romance it is more particular in sense but when it is about Dark Romanticism
is more general in sense.
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Dark Romanticism often deals with the individual's life, suffering and personal losses. It is a
fact that every Dark romantist have experienced something bad in their life. They may have
lost someone so special; they may have suffered a lot because of society, personal health
problem, or because of some addictions in their life. They struggle a lot, that is because the
writings of the Dark romantics are sceptic, having mysterious nature and double meaning in
them. There are several factors that are not touched upon yet. The Dark romantics like, Edgar
Allan Poe, Herman Melville and Nathaniel Hawthorne often discussed personal losses and
mysterious facts of their life which are still unfolded. Edgar Allen Poe was just three years
old when he was orphaned and the reason for his death is still unknown. His wife died at the
age of 24 and coincidently it was the same age at which his mother and brother also died. (1)
The life of Poe is full of grievances, depression and suffering which reflected in most of his
writings like the poems ‘Raven’ and ‘Ligeia’. Herman Melville also forced to leave because
of the worsening financial condition after his father’s death. After leaving home his four-
month voyage to Liverpool established his connection with the seas. He also introduced the
shabbier side of the materialistic society of England which can be seen in his famous work
‘Moby Dick’. Nathaniel Hawthorne’s writing also distinguished by the subject of human
fallibility which allows thinking that good men and women can drift towards sin and self-
destruction. His works ‘The Scarlett letter’ and ‘The House of Seven Gables’ is the best
example for it.

The characters in the Dark romantic works always seems as the odd and unnatural, though the
works or the characters in the dark romantic spirit were influenced by the transcendentalism
philosophy, it does not hold up the entire ideas of the philosophy. Transcendentalism follows
man’s spiritual essence and his soul’s ability to transcend the physical more optimistically,
whereas dark romantic follows it in a more sinister light. It presents individual as inclined to
sin and self-destruction not as innately possessing spirituality and wisdom. Dark romanticism
also presents reality and nature as dark, decaying and mysterious which reveals the evil and
hellish reality of the individual's life. For the dark romantics, evil and sin were everywhere so
their symbols often represent evil entities like devils and spirit. The presentation of the
characters are more sceptic in general which arises doubt in the minds of the readers,
sometimes it also pretends the reality of how it should be and can be very dangerous to accept.
Dark romantics found transcendental beliefs far too optimistic and egotistical and reacted by
modifying them in the works that are the reasons dark romantics consider it as farce, away
from reality, to correct it dark romantics frequently show the individuals failing in their
attempt to make changes for the betterment of the society or its own sake. It turns his mind in
a state to bring out the change where it sometimes would not be possible for any individual to
present himself naturally as a normal human being. This is because the characters in dark
romanticism are considered outcast. It believes that nature is evil and there is no positive
aspect in the life of human being. They also believe that every individual is different and not
perfect and there is no innate quality, they generally argue against the norms formed by
society and that’s why they stand different from the normal. It considered odd and unnatural
sometimes in connection with the human psyche which sometimes attracted in a subtle way
to fear, pain, tragedy and destruction. It is the suffering of the human soul to discover the
dark side of the human mind which leads to the birth of dark perspective and unnatural
representation of the characters. This kind of characterization aims to reveal dark mystery and
scepticism hidden somewhere in the dark.
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Moby –Dick by Herman Melville is one of the great examples of Dark Romanticism. The
character, Captain Ahab is an archetype of human fallibility and attracts towards the Biblical
allusions including his character name which observes and centred upon the theme of
judgement, soul, guilt, sin, evil and the end of the world. It can be seen in Moby Dick,
(Chapter 65)

"Cannibals? Who is not a cannibal? I tell you it will be more tolerable for the Fejee
that salted down a lean missionary in his cellar against a coming famine; it will be
more tolerable for that provident Fejee, I say, in the day of judgement, than for thee,
civilized and enlightened gourmand, who nailest geese to the ground and feastest on
their bloated livers in thy pate de fois gras.” (p. 285)

The great practitioner of Dark Romanticism, Edgar Allan Poe’s famous work ‘ The Fall of
the House of Usher’ discuss Hypochondria and Hyperthesia which is about the mental state
of the human being. ‘The Scarlet Letter’ by Nathaniel Hawthorne, deals with the punishment,
imposed judgement, sinning which results in the alienation from society.

The typical symbols of dark romanticism are the individuals and their sufferings. They are
filled with guilt, sin and despair this is the reason they often stand themselves alienated from
society. They often seem as having committed some horrible blunder or terrible crime in the
past. Dark romantics are outcast from the beliefs, divinity, godly things and the men in the
society. Dark Romantic does not mean darkly romantic, it is an exploration of the inner
working of the human minds. It has a struggle that leads to the shadowy element. It is about
the struggle of human nature. Dark Romantics believed that human nature is less than good,
so the evil state of mind can take a hold of a person. Their writing reflects the people often
suffer, they see something mysterious is there. For instance the characters in ‘Dr. Heidegger’s
Experiment’ by Nathaniel Hawthorne, each have something they need to modify and change
in their lives because they feel guilty and embarrassed about their past. Once upon a time,
Widow Wycherly was a woman who was loved in the town but when people came to know
about her past she lost her status and reputation and has guilt for it. People started rejecting
her so she suffered a lot, she lived alone. Similarly one of the characters who wanted to be
young and beautiful again drank the youth water. As she is guilty of her past mistakes and she
looks miserable she seemed as she had never known the youth and pleasure. She looked like
she had always been an unhappy and weak creature who was bent over the doctor’s table. So
the character struggles a lot in their personal life, sometimes they want to change everything
which is happening with them in their lives so that they can at least survive or fight with the
situation. Hawthorne here focuses mainly upon the sins and struggles of individuals in taking
the journey of life to the next level.

The life of Edgar Allen Poe also was not easy. He also experienced ups and downs in his life.
There are so many pages of his life that has to study thoroughly so that the pessimist writing
and negative approach to unravel something which he has used in his writings can be
understood properly. Lorine Pruetif writes in “A Psychoanalytical Study of Edgar Allan Poe
(p. 370):

“The life of Edgar Allan Poe might be considered happy record of that "disaster"
which "followed fast followed faster" this man of brilliant capacities till it drove him
into opposition with most of the world, deprived the love he so inordinately craved,
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paralyzed his creative abilities, seduced him to seek a vague nepenthe in the drugs
and stimulants, and, its relentless purpose achieved, cast him aside, a helpless wreck,
to die from the darkened tragedy of a Baltimore saloon. Without further following
such an anthropomorphic conception of fate, we must be impressed that both
environmental circumstances and natural inheritance seem to conspire to cast the
young poet in a role that is both somber and wild, with a beauty that chills more than
it saddens.” (3)

Overall the life he lived was not sorted enough. The writer is someone who enjoys every
thought, ideas while putting it down on paper and presents a story as a lively picture. These
writers make us alive with their writings and many of their writings are considered as clearly
an escape from society or reality and this can be seen easily seen in the dark romantics’
writings. That is exactly what Poe has incorporated in his writing. Poe went through a lot of
things he was always feeling sad about the life he was leading and he expressed almost
everything in his works. The poem ‘Raven” is one of the famous literary models for dark
romantic writings. This poem is about the narrator and the black raven. The theme and
meaning of the poem have expressed the life and suffering of Poe’s life. In the poem, he
seems very sad and lonely and he found the expression to express it in words through this
poem. The poem is about his love for his wife and he lost hope of ever seeing her again. Poe
loved to reflect through his writings and it can be also seen in his poems like “Ligeia” and
“Anabelle Lee”.

The source of imagination is all about the limits of the great minds and Edgar Allen Poe is a
writer of great imaginative power. He is especially known for his creepy imaginative, sad,
depressing poems and stories. His life’s incidents are very sad that can be seen in most of his
works. The symbols he has used in the poem are mostly dealt with depression, death and lost
love. It sometimes directs towards the affirmation to the evil or death. His poem ‘The Raven”
stands as an prototype of grief, sadness, despair, loneliness and separation. In the poem, Poe
is yearning for his love Lenore out of despair. Somewhere Poe knows this and hard to believe
that his beloved will never come to him. So it means here Raven stands as a symbol of evil
and death it also stands as a symbol of Poe’s grief as well as the wisdom that Poe gain
through their exchange.

‘The Night’s Plutonian Shore’ in the poem ‘The Raven” symbolizes the border between the
worlds of the living and the dead (4) These kinds of scary images descend from the eerie
gloominess which brought through the unknown power of the midnight hour. The shadows,
isolations, loneliness and eeriness all characterized the setting and create a scary atmosphere
within the poem. Poe takes the symbol of ‘The night’s Plutonian shore’ and allow the reader
to the journey of pits of hell, which is a direct allusion to the Roman God of the underworld
where at the shore the ferryman would be ready to take the dead through the gates of Hades.
These symbols are not merely the hellish representation of night, but it is Poe inner
willingness to see his beloved Lenore at any cost. Poe somewhere accepts the thing that she
will never come again. Somewhere in the mind, to achieve something desired, the human
mind gives affirmation to death and evil.

The symbol can have good and bad meanings. As an optimist one symbol might have just
good meaning but also could have all bad meanings. In ‘The Scarlett Letter” by Nathaniel
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Hawthorne the “A” meant differently than it was intended to the people. The scarlet “A” in
the book epitomize and happiness, churlishness along with sins and suffering. In Poe’s work
“The Tell-Tale Heart” the narrator is getting mad. He thinks that the old man’s vulture eye is
putting down vex on him. Here the narrator is getting obsessed with rid of the eye. The
importance of this ‘eye’ symbol is taken as an essence of human identity and it cannot be
separated from the human body. Here, Poe’s skill in using symbols makes connections
throughout the book. Like in ‘The Raven’, the narrator is slowly going mad at Raven and
ravens are known to be found on battlegrounds eating away at the dead.

In Dark Romanticism, individuals are the primary subject to study. They focus on the dark
side of individualism and perceived the darkness of the human soul through the presentation
of the characters. The fundamentals of the dark perspectives are nature and individuality.
When dark romantics look at any individual, they, at the outset, depicts the potential evil of
human beings. The dark romantic’s writings are focused on fear, greed, betrayal, mistrust and
any kind of mental issues of the individuals. This kind of shades of writing can be easily
found in Frankenstein, the individual soul tries to control the power that he has created. It
asks the question which is more generalized in its sense ‘Can we really control what we
create?’. Here, generally, the psychological and physical torment sometimes become an
integral part of the dark romanticism when the inner torment of the soul unravel the dreary
facts with the help of symbols like death, decay, madness and sin ‘Frankenstein’ is one of the
great examples for presenting individuals aspects in its realistic way.

The importance of individuality in dark romanticism has highlighted the struggles, sufferings
and dissatisfaction of the individuals with the society. Dark romantics like Edgar Allen Poe,
Nathaniel Hawthorne, and Herman Melville found themselves in the characters and expressed
individual anger and dissatisfaction with the society, their plea for taking what they wanted in
their life, like lost beloved and death of someone who is very dearest to them can be easily
depicted their works. Dark romantics observed every aspect of the individual where they find
something abnormal, it becomes their area of study, For instance, Edgar Allan Poe explored
dementia whereas Herman Melville talked about the obsession and Nathaniel Hawthorne
analyzed the guilt in Puritan life. According to the dark romantics, the transcendentalist
ignored to depict the darker reality and its existence in individuals life to become optimists.
So here, in Dark Romanticism, an individual could be impure, insane, mad, and evil, not a
pure soul as transcendentalist thought and that is why it is said that Individualism has great
prominence in dark literature.

Conclusion

The Dark Romanticism in the nineteenth-century became a weapon for revolutionary ideas by
which the unknown facts of the time had been studied. The shadowy approach to unravel the
unknown facts is the primary motive of dark romanticism. It is less focused on the characters
development and ideas. It is more about reality. It shares more characteristics of Realism also.
In Dark Romanticism the representations of the character are not natural, they appeared
unnatural and odd to show the human wickedness with their imperfections, self-destruction
and hazard of social reform. Dark Romanticism draws attention towards the struggle of
human nature, which is also a study of mental state or the human psyche. As transcendentalist
believes in the optimism, dark romantists believe the evil side of spirituality, it is about the
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rebelling against the norms formed by the society, it is a struggle against imposed judgment
and punishment decided by the society which can be seen in the works of Edgar Allen Poe,
Herman Melville, and Nathaniel Hawthorne.

The symbolism, used in the dark literature is much closed to the dark and evil. The
representation of symbolic figure Like Raven, the river Hades are nothing but the description
of tormented souls from one world to another. Many of the poems are nothing but the laments
by the narrator for losing beloved ones. Somewhere writer himself gives affirmation to the
evil and dead through the characters which nothing but the sudden inclination towards inner
plea or the depression in which somebody lives. The notion behind this is, the individuals
suffering, which focusses on the emotion, nature, ideals and reaction to established norms.
An individual emotion and the natural world can create tumult in society to reform something.
It can produce horrors, crime, insanity and irrationality in prevailing orders to get the desired
outcome. So the shadowy approach to the fantastical in dark romanticism is considered as the
reforming approach where reality can be understood under the dark and shadowy images.
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EDITORIAL 
MELTING BOUNDARIES: MEETING CULTURES 

 

Literature, language and culture form an amazing trio in which civilizations of the 

world thrive. Language and culture are intertwined as their fusion gives rise to the 

rich literature of any region. In fact, as someone rightly said, “Language is the road 

map of a culture. It tells you where its people come from and where they are going”.   

The concept of a boundary represents geographical, political, sociological, 

psychological or linguistic boundaries. It is only through translation which is 

interdisciplinary in nature that enables boundaries to merge and melt. In this context 

translation is inextricably linked with the idea of boundaries. When boundaries melt 

then the doors unlock themselves for cultures to meet and translators make this 

meeting of cultures possible.   

The role that translation plays in overcoming social and political boundaries is 

significantly immense. Translation brings communities together fostering 

communication and dialogues. Machine aided translation is also gaining importance 

with rapid strides. It is with this perspective of interdisciplinarity that the present 

collection of research topics is strung together in this volume of „Melting Boundaries 

Meeting Cultures‟.  

In order to have a diverse outlook and formal attention on how translation is 

achieved keeping intact the issues and integral facets of culture and advancement of 

human life, research articles and papers from Marathi and Hindi language too have 

been amicably accommodated.   

 

April, 2020 
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Conflicts in Translating the Gothic: Revisiting Edgar Allan Poe 

 

Manoj S. Andraskar  

Dr. Ambedkar College  

Deekshabhoomi Nagpur 

 

“Translations are like women: when they are beautiful, they are 

unfaithful, and when they are faithful they are not beautiful.” (C. 

Bertrand) 

 

The mainstream of gothic horror and macabre is attributed to Edgar 

Allan Poe. His works are the distinguished philosophy of the individuality, dark 

perspectives of the human minds and the psychology of the time. His works 

became the main source for Translation studies and interpretation. There is a 

belief that translations are used not only when some kind of information has to 

be transferred from one language to another but also when it comes to a better 

understanding of something in the same language it needs a basic and literal 

understanding of the source and targeted language.   

This paper is a somehow an honest try to revisit Poe's works through the 

translations by depicting the actual tone and style of his writings. His 

translated poems and short stories like “The Black Cat”, “The House of Fall of 

Usher‖; poems like ―The Raven‖ and other works are taken into account for the 

consideration of conflicts in translating the actual mood and style from the 

original source. 

Every translation is a study of the deep cultural prospect of its language 

and proper understanding of the linguistic structure. A translator must be the 

player while translating source language into his own or target language. While 

translating any language most of the experienced professionals come with the 

problems of confusion and frustration which is the reality because of the 

multiple meanings of the sentences, twofold meanings of the words, idioms and 

phrases and individual psychology in handling the objects are some of them. 

Translating Edgar Allan Poe‘s work is a quite difficult task to translate with its 

proper measures.  

He is quite skeptical of his mood and presentation of the objects. His 

pessimistic attitudes towards the dark realities of his life are still unfolded, so 

it is very difficult to create meanings out of the objects which are against the 

ethics of translations.  In the following points, it is discussed in detail. 
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Multiple Meanings : 

Edgar Allan Poe is master of using symbols with assorted meaning. He 

uses symbols to link the contradictory aspects of life to his literary works. 

There are many symbols with multiple meanings are often found in his poems 

and short stories. Poe‘s short stories like ―The Tell-Tale Heart”, “The Black Cat" 

and the poem "The Raven", have multiple hidden meanings with dark realities, 

Usually, Poe‘s all works are considered Dark romances where the dark symbols 

are easily recognized. The symbols employed by Poe sometimes create distorted 

aiming to avoid death and end of something and lots of them include visuals 

and visual references which creates another meaning. 

The master of using iconic meaning within the works, Poe makes the 

reader confused. Within the “The Fall of House of Usher” death may be a 

subject of the collapse of the house of Usher‘s family but Poe despises the 

account of reading in an emotional way. Later he emphasizes when the reader 

focused on the important meaning; the emotional reference to the text of family 

would automatically disappear.  

This description clearly indicates the contradictory thoughts where 

readers can take their own meaning that Poe believes in each side of the story. 

Within the same way when readers encounter Poe‘s work “The Black Cat,” it 

indicates the madness, aggressive emotions and guilt feelings of the narrator 

though how calm and humanistic attitude he has face to face. It creates 

difficulty that how the characters are handling the situation; in humanistic 

perspectives or animal perspective or it's just his individual feeling of 

resentment.  

Literary translation isn't any doubt one of the foremost complex kinds of 

translation, particularly poetry translation. Many translators encounter 

difficulties while translating poems, like linguistic, cultural, and aesthetic 

problems. Thus, experts consider poetry translation to be a highly complicated 

process because the translator is responsible for preserving the form and 

content of a poem while transferring text from one language to a special.  

According to Hariyanto (n.d.), literary translation is that the foremost 

difficult task a translator can face and translate poetry is that the foremost 

intricate genre in terms of translation since both the form and thus the 

meaning of a poem has got to be taken into consideration. Although translation 

theorists have made considerable endeavors to explore the various obstacles 

like religious, literal, pastoral and linguistic which is to be involved in 

translating one language into the target language. Only a couple of studies 
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have shown concern for the precise religious challenges a translator may face 

when rendering Omani poems.  

Most of the translators accompany the difficulties while translating the 

literal ideas of the poems especially if the poet implies multiple meanings with 

figurative sense in regard to linguistic, cultural or aesthetic. The poem “The 

Raven” may be a story told in person which means a particular subjectivity; on 

the opposite side, the effect of this is often that narrator is rather unreliable 

which is Poe‘s ambiguous way of structuring the patterns of sentences because 

it happens within the „The Fall of the House of Usher‟ also. The narrator 

sometimes assumes that he converses with the reader and also sometimes 

assumes that the narrator is died or completely collapsed from distress or 

attack. It‘s literally unclear during which forms he tells the story. Sometimes a 

question arises ―Is the narrator a ghost? or Is he merely saying someone about 

his dream? It is quite unclear but particularly it's not strange to possess 

nightmares about someone‘s or one‘s death without really dying. 

Conflicts in Depicting Mood and Style: 

Poe considered one of the finest writers who can delineate gothic and 

terror with its utmost impact on the readers. In literal translation, it is quite 

difficult to maintain the actual tone and dreary mood of the story or poem 

when it is a matter of translation into targeted language. In the literal 

translation of “Arthur Gordon Pym‖ followings, French lines are unable to depict 

the actual mood and style of the story  

“My name is Arthur Gordon Pym. My father was a respectable 

trader in sea-stores at Nantucket, where I was born.” 

 

“Mon nom est Arthur Gordon Pym. Mon père était un respectable 

commerçant dans les fournitures de la marine, à Nantucket, ou je suis né.” 

 

In the above-translated text, several things are slightly awkward in 

French here. First, the construction ―mon nom est‖ is not typically used to say, 

―my name is.‖ Second, in French, adjectives typically follow the word they 

describe, and articles such as ‗a‘ or ‗an‘ to describe a person‘s occupation are 

not used. Baudelaire keeps reminding the reader that they are in fact reading a 

translation, and it is therefore not Baudelaire‘s voice that shines, but Poe‘s. 

 

In translations, Poe‘s Short stories and poems have twofold motives; first 

the influence of original source and second; impression of the translated text 
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on the reader. Most of the readers find interest in translated texts but the 

original source is a pleasure for readers.  The Italian translation ―Racconti 

straordinari‖ is a collection of various short stories of Edgar Allen Poe; of which 

the first impression was negative; at the outset, readers encounter difficulties 

in understanding syntactic and a lexical level of the sentences, which made 

some parts the stories arduous to understand. Readers, therefore, label up 

Poe‘s writing as inflated and artificial, whereas; the actual source is far way 

better than the translated text despite of being rich in every aspect.  

 

“The Raven‟ is another best example of Poe‘s mastery. The poem maps 

out the man‘s emotions as he steps into the depths of psychosis or insanity. In 

the poem, man is lamenting over the loss of his beloved called ‗Lenore‘ and a 

bird Raven is a mysterious bird who symbolizes death only utters the word 

‗Nevermore‘. The poem unfolds multiple symbolic images that cannot be 

explained and translated easily with its dreary and melancholy mood. The 

Romanian writer has few lines where he is saying original is a source of 

pleasure that cannot be unlocked with foreign keys….  

“The language‟s lock cannot be unlocked with foreign keys…  Poetry cannot be 

translated. Poetry belongs to language more than prose, language‟s secret soul: 

the playful iridescence from within poetry  leaves vocabularies powerless.” 

Baudelaire as Translator of Poe: 

Charles Baudelaire is known as the most compelling poet, critic, and 

translator of the 19th century.  Literary critics have already given the credit of 

popularizing Poe in France to Baudelaire only because of his choices of 

translations. His body of work mainly includes a novella which is an influential 

translation of Poe‘s work. Baudelaire translated many of his works when he 

was already a renowned artist and literary critic. He translated Extraordinary 

Tales, Tales of the Grotesque and Arabesque as well as the Prose Tales by 

Edgar Allan Poe which was the most famous translation ever done by any 

translators.  

Baudelaire was deeply influenced by Poe‘s writing; that‘s why Baudelaire 

decided to translate Poe. By taking a task of translation Baudelaire started to 

create a new way of writing was both aesthetic and personal. In most of Poe‘s 

stories, he revealed a strange beauty which he liked most and which probably 

reminded him of his own views on beauty. There is no doubt that Baudelaire 

himself was possessed as a weird and twisted person, but unique in the vision 

of beauty. Baudelaire read Poe‘s life and he was saddened and deeply moved by 

this difficult and varies tortured life, which was not very different from his own 
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besieged life. He himself was very much interested to write about Poe‘s life. In 

his first article in 1852, he showed his close affinity for Poe and published his 

text named “Edgar Allan Poe, sa vie et ses ouvrages” (“Edgar Allan Poe, His life 

and his works”). 

The syntax of the French language plays a most significant role in 

Baudelaire‘s literal translations, and allows for improvement in every 

translation‘s overall clarity and focus In French, Baudelaire has translated 

several pieces by adapting Poe‘s style. This makes his literal translation of Poe 

more interesting. He read carefully all the original texts of Poe. When somebody 

asked why he translated Poe so literally, then he responded.  

“Because he resembled me. The first time that I opened one of his books, I 

saw with delight and horror not only subjects about which I had dreamed, but 

sentences I had thought, and that he had written down, twenty years prior to 

me”. (Baudelaire 362). 

Charles Baudelaire‘s literal translation of Poe could, therefore, be staying 

true to his own voice, and not the revolutionary move scholars have suggested. 

Translation has been used for a wide variety of reasons ranging from 

general communication to cultural and aesthetic ground. This paper is an 

attempt to focus on the translations of a work done by Edgar Allen Poe and the 

conflicts in translation to maintain the actual mood and style in translated 

work which exhibits how the translator demonstrates translations to its 

audience, whether it is for aesthetic purpose or a literary one. Poe is a writer 

and poet who can felt strongly about everything that makes a poem. He 

strongly believes that every translation must be filled with proper wordings 

which render the message and feeling naturally. Translation of any text can be 

written at length with proper shape and rime especially the rhythm. Poe said 

that ―Music elevates the soul because it is placed in direct connection with 

Beauty. And Beauty is the purpose of a poem because it elevates the soul‖.  

Poe gothic works are the inspirations for the translators where Charles 

Baudelaire without any doubt can be called a translator of Poe because of his 

French translations like ―Mesmeric Revelation (La Liberté de penser) and he 

continued until his last translation of ―Histoires grotesques et sérieuses” in 

1865. His Gothic literary works are closely associated with word order and this 

paper aims at discussing the problems arising from the differences between 

English and other languages in the degree of reliance on thematic structure. 

The paper is an honest try to focus on possible problems of literary translation 

from Poe‘s Gothic to other targeted languages. 
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Literary translation is no doubt one of the most complex types of 

translation, particularly poetry translation. Many translators encounter 

difficulties while translating poems, such as linguistic, cultural, and aesthetic 

problems. Thus, experts consider poetry translation to be a highly complicated 

process, as the translator is responsible for preserving the form and content of 

a poem while transferring text from one language to another. According to 

Hariyanto (n.d.), for instance, literary translation is the most difficult task a 

translator can face and translating poetry is the most complicated genre in 

terms of translation since both the form and the meaning of a poem has to be 

taken into consideration. Although translation theorists have made 

considerable endeavors to explore the cultural, aesthetic, and linguistic 

obstacles involved in translating Arabic poems from Arabic into English, very 

few studies have shown concern for the specific religious challenges a 

translator may face when rendering Omani poems. Hence, the main concerns 

of this paper are to bring perspective to the religious problems encountered by 

translators from translation students‘ standpoints, identify their causes, and 

present solutions and recommendations to reduce these unknown translation 

difficulties. 
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ABSTRACT 

Dark Romanticism, a subgenre of Romanticism and is considered as a dark side of 

Romanticism. The genre tries to unravel the truths behind the problem of evils, human 

imperfection, and human psyche which could only be found in Dark romanticism. All 

works of this genre are measured under complex emotions and expression of 

individualism where Dark Romantics believed that even good men and women can drift 

towards evil, sin and self-destruction. This article is about such Dark romantic's 

writers like Edgar Allen Poe, Nathaniel Hawthorne, and Herman Melville and their 

suspicious nature of writings, which the Transcendentalists ignored. Dark Romanticism 

comes with the preoccupations of the mind with the grotesque and morbid. It holds the 

tendency to reveal the pessimistic truth of humankind. It explores the human mind in 

extreme situations and so arrives at an essential truth. In literature, pessimistic 

narratives have become an integral part of Dark Romanticism. Literature is filled with 

the wisdom of such kind of pessimistic writings which considered as a reaction to the 

Transcendentalists philosophy which needs to be studied and analyzed. 

 

Keywords: The Dark Side of Romanticism, The Question of Evil and Human Psyche,  

                  The Importance of Individualism, Pessimism in Literature 

The American Romantic literary movement emerged in the mid of the 18th century, gave us 

various academic topics to think about and discuss. It has its root in the movement called 

'Strum and Drang' or 'Storm and Stress' which was focused on the extreme emotions oh the 

individuals. The Movement lighted up the thinker's mind of the time and nurtured the 

writings with an abundance of emotion and imagination by instilling their thoughts into text. 

In this particular era, Romanticism introduced the two opposing sub-genres, later known as 

Transcendental Movement and Dark Romanticism Movement.  The former Movement 

believed in human goodness and spirituality, which follows optimism and the latter, follows 

the subjects of human fallibility and predisposition towards sin, which is pessimistic. 

Dark romanticism is a branch of Romanticism which is characterized by the celebration of 

sublime and the instinct and the nature of Individualism. The theory of Individualism 

focusses on the emotional experience taken up by the individuals. They promote the ideas 

and desires of the individuals and give them a value which advocates independence and the 

self-reliance to achieve precedence over the opposing ideas constructed by the society or 

institution. Individualism is the study of the human mind; recognizing the individual as the 
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center of all social life and aims to establish that the society should keep hands off him to 

determine his destiny and the free development of his capacities and interests.   

The writers of the Dark romanticism believe the dark and suspicious realities are the subjects 

of their writings, though they have the tone of pessimism, in reality, they are not totally 

pessimistic. Somewhere it is a base for optimism. Transcendentalism theorist advocates this 

idea and it proposed that 'Transcendentalism is a reaction against overpowering religious 

traditions and dogma. Both encouraged the individual to discover their own truth and be ruled 

by that rather than obey the constructs of the time' (1) 

Dark Romanticism is a sub-genre of Romanticism and a significant part of the American 

Romantic Literary Movement. As the word implies, it is very closely related to Romantic 

perspectives and its attitude.  Romanticism is a literary, intellectual and artistic wave 

originated in Europe. With the popularity of Romantics writings, Dark Romanticism 

flourished side by side where evil, darkness and gloomy atmosphere are characterized; which 

is also closely associated with the Gothic Romance. 

In the history of American Romanticism, Gothic romance has created a unique place with its 

dark and shadowy characteristics. The themes of this particular genre share the darker side of 

humanity, dark tales of obsession, revenge, shame and madness, which are ignored by the 

Romantic writers in their writings. Romantics give importance to the emotions and freedom 

over intellectual thoughts and notions; it makes everyone believe that to dream of something, 

one needs to create images where the particular individual finds its place to roam around with 

his free will. It is about the strong motivational force which will take us into the realm of 

divinity and nature. It sometimes allows us to draw the inspiration far from the real world.  

This writing tendency is rejected by the writers like Edgar Allen Poe, Nathaniel Hawthorne, 

Herman Melville and Emily Dickenson in their writings.  Their writings are filled with darker 

realities of life, and their perspective towards life is not that much happening.    Their works 

are the results of increasingly, reclusive life, the loss of a beloved, imposed judgement and 

severe depression, resulting in self-destruction or alienation from society.  Dark Romantics in 

particular drawn to the dark side of human nature, imperfection and hazards of social 

reforms; they also depict the evil side of divinity and spiritualism.  Dark Romantic's writings 

sometimes considered as a rebel, struggle and reform against societal norms formed by the 

established authority. Nathaniel  Hawthorne's  'The Scarlett Letter' and ‘The Maypole of 

Merry Mount' are the examples of such kind of writings where issues like social reform, 

slavery and the rights of the minorities are the subject that grew into the Dark Romantics 

writings. Thus, it is said that this is a dark side of Romanticism.  

Edgar Allen Poe, Herman Melville and Nathaniel Hawthorne are all Romantics as well as 

Dark Romantics. They introduced the question of evil as Dark romantics believe that the 

human gravitates to the evil and self-destruction in some way or the other way. These notions 

about evil or dark objects are hidden somewhere in the human mind, which involves sheer 

terror, supernatural, and personal torment. It is a human psyche which affects and creates the 

question of existence to revels secretes of the individual's life. 
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It sometimes presents "the darker side of awareness… guilt, fear and madness… the 

uncomfortable sense of being in a fantasy world which is about to reveal secrets of 

the human personality" (Howells 5). 

 It venerates the familiar even as it takes readers to a terrifying new world where evil is much 

more deceptive. The humans are powerfully influenced, even controlled by the unconscious 

forces of shadows, particularly in the form of strong instinctual emotional reaction that is 

repressed somewhere in the subconscious mind. Even everyone carries a dark cloud; being 

part of this materialistic world, the less it is embodied in the particular's individual life, the 

blacker and denser it is. The concept of evil develops in the individual's minds as they grow 

up, and society tells them what is and what is not acceptable. Dark Romantics, Edgar Allen 

Poe and Nathaniel Hawthorne also believed that evil existed and was inherent in human 

nature. From this, individuals learn what he or she should repress and hide from the others to 

appear and having an excellent and virtuous character. It is formed of those things that our 

ego deems unacceptable to portray the outside world as they threaten the concept developed 

by the individuals or the society. 

Human psyche usually characterized by the firm and deep emotions. Individuals always 

pretend and deny the evil qualities within themselves while attributing it to the others; on the 

other hand, they see in other people their faults. The Dark romantics writing proposed such 

dark faculties of human minds through this genre where they often discuss mysteries of their 

life. Dark romantics often write about their individual life's mystery through the characters. 

One of the significant writers of Dark Romanticism, Edgar Allen Poe during his life was a 

controversial figure. His life was not that easy. His life's experience made him what he is 

known today. After the critical failure of his two early poems Al Aaraaf and Tamerlane, he 

never wrote a long poem.  

In a few days later, Poe said to his editor: "I find myself entirely myself-dreadfully sick 

and depressed but still myself. I seem to have just awakened from a horrible dream in 

which all was confusion and suffering----- I really believe that I have been mad, but 

indeed I have had abundant reason to be so."(Biography of Edgar Allen Poe, 35).   

The psychological term, 'Human Psyche' is a broader concept in literature in terms of 

successfully presenting characters, their moods, instincts and bringing the reader into the 

psychological sphere of human reality. Thus human psyche plays a vital role in creating its 

value as part of the analysis of the human mind in literature which directly focuses on the 

studies of phantasies, emotions and its impact on the human soul. 

The American Literary Movement 'Strum and Drang' gave so much importance to the 

individual's emotional experience which later paved the way to for early Romanticism and 

later it became a vital segment for The Dark Romanticism Movement. In general, 

Romanticism holds the Individual as a primary unit of romantic's writings. Here, 

Individualism means an ethic of declaration about the pursuit of one's happiness where the 

individual himself takes seriously concerning with his self-expression and self-development.  

This system of Individualism is underlying in every theory like Capitalism or Romanticisms 

or Dark romanticism.  It is a base of psychological analysis of human's conscious, 

unconscious and subconscious mind. Edgar Allen Poe stories and poems are notable for 
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understanding and exploring human psychology concerning the impulses whether it is 

conscious or unconscious. His stories like ‘Ligeia’ and The ‘Fall of The House of Usher’ and 

the poems, ‘El Cuervo’ and ‘Ulalume’ are the great examples of the individualistic writings. 

Nathaniel Hawthorne is an author of Dark romanticism. He showed up that his writings have 

a close connection with the Transcendentalism but later he disassociated himself from the 

movement. As a part of Dark Romanticism, he was later called as Anti-transcendentalist. His 

works 'The Black Veil of the Preacher' explains his tendency of the Individualism. His tells 

are preoccupied with the extremes to which an individual's life can lead. His writings are 

abundance with the images of guilt and sin which are the inherent qualities of any 

individuals. One of the writers of Dark Romanticism, Herman Melville, he is known for his 

travel writings. Some of his works like 'Moby Dick' and 'Bartleby the Scrivener: A Story of a 

Wall Street' deals with the blind ambition of human kinds. His works create questions on the 

existence of God. It also discusses the themes of cruelty, madness and challenge to God 

where the triumph of evil over the good is mentioned which is none other than an 

individualistic approach. 

The term pessimism derives from the Latin word 'pessimus' meaning 'the worst'. It was first 

used by Jesuit critics of Voltaire's 1759 novel Candide, ou l'Optimisme. Voltaire was 

satirizing the philosophy of Leibniz who maintained that this was the 'best (optimum) of all 

possible worlds'. In their attacks on Voltaire, the Jesuits of the Revue de Trévoux accused 

him of pessimism (3). Pessimism is a negative mental attitude in which an undesirable 

outcome is anticipated from a given situation. Pessimists tend to focus on the negatives of life 

in general.(4)  Dark Romantic Writers like Edgar Allen Poe, Herman Melville and Nathaniel 

Hawthorne are the realists and not totally pessimistic. Their pessimism in literature has a 

faculty of correction. Pessimists see both bad and good thing in the past and future to correct 

the mistakes. They look ahead but they never trust the changes brought by the future or the 

society.  

Pessimism in literature always comes with the mysteries, darkness, and scepticism. It means 

characters in literature can be found themselves anytime in Dark Romanticism. The heroes 

from Nathaniel Hawthorne's 'The Scarlet Letter' and Edgar Allen Poe's The Fall of House of 

Usher’ are fully analyzed for their archetypal and realistic characteristics and they often 

embody the idea rather than to represent the humanity. Pessimism is a philosophy in literature 

dealing with the realities and imaginations having dark truths which are still unfolded. The 

authors like Poe. Melville and Hawthorne had been to a tragic life, pain and agony of which 

mirrors in their works. Their works reflect relation to the past realities which are also 

pessimistic in tone. In literature, pessimism contemplates on many problems which are facing 

by mankind. For the pessimist, they are concerned with the origin of evil, to fight with evil 

and to promote justice in an insecure world. 

Pessimistic narratives in literature often tell the stories of life what life is like.  Pessimistic 

writers believe that 'Work is a place to realize 'Yourself' and to become 'Yourself'. The 

pessimism in literature is a way of presenting aesthetic reactions and subverts it by arousing 

delight and misunderstanding. It is the sublime beauty of pessimistic narratives where the 

concept formed by the character captures the trauma and fear in its original state which is 

clearly distinguished from the mainstream of Romanticism. In addition to this pessimism in 

literature stands as a great factor in the moulding of the beliefs of the philosophers. 
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Everything that we see and experience in this world is merely a reflection of the ideas 

propounded by the predecessors which are far from the understanding of the poor mortals. So 

the pessimism is a philosophy to distinguish and scrutinize those ideas which are governed by 

the optimist's theories in the literature.   

In a literary point of view, Dark Romanticism is an imperative and pessimistic way to look at 

Romanticism. It is a way of highlighting an individual's nature as a sublime source of 

aesthetic element emphasizing on the emotions like awe and terror. It is a reaction against 

Transcendentalist doctrine prevailing in human beings. The genre is also a study of realism 

and individualism which can be presented in the light of pessimistic narrative. The Dark 

Romantics like Edgar Allen Poe, Herman Melville and Nathaniel Hawthorne are the chief 

exponent of such kind of writings in literature. Their works have gain popularity because of 

their pessimistic and realistic narratives in literature. Though, their writings have the 

colouring of the Gothic Romance which is particular in the genre, whereas Dark 

Romanticism is more general in the sense where all these writers are excelled with hands on 

it. This is Dark side of Romanticism where the uncomfortable facts become the source of the 

conscious and unconscious mind and fascination with irrational, demonic and grotesque 

thoughts exchange the place of idealized romantic concepts. Because of this psychological 

and analytical element, Dark Romanticism attracts the reader and it changes the perspective 

to see an object for the critical study. This wisdom of pessimism nowadays became a source 

for the narratives to unfold the underlying truth.  
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Dalits had been jostled into the abyss of 

slavery for many years and they had also been 

denied the fundamental rights. So, there were 

no other means of earning livelihood. It 

compelled them to reel under the dominance of 

upper caste people. They were denied social, 

economic, and religious rights. Dalits had 

internalized this toxic attitude and led their life 

in miserable conditions for many years. Dr. 

Babasaheb Ambedkar strove hard to 

emancipate Dalits from this condition. For 

untouchables, the only way to earn livelihood 

was to serve for the upper caste people. 

Untouchables were denied the rights for other 

trades and businesses as per stated in the Vedic 

Bramhanical scriptures. Dr. Ambedkar 

meticulously studied the condition and 

appealed untouchables to leave traditional 

works and lead the life with dignity and self-

esteem. 

Twelve Balutedar system had control over 

routine life of people and their activities in 

economic, social and political sphere from 

ancient era. The occupation of various castes 

had been predetermined and regulated 

according to Balutedar system in the villages. 

These occupations were based on traditions, 

birth and caste. There was an undeclared law 

that every caste must follow the predetermined 

occupation.
1
 This system was equally prevalent 

in most of the areas of Maharashtra. Mahar 

community didn’t have a separate occupation 

in contemporary era. Their hereditary work 

was to serve the government and the people. 

These were the trivial and worthless works. So, 

there was the scarcity of food and clothes in 

their life.
2
 This community’s people were 

tagged as inappropriate and unholy by birth 

and it caused great economic harms to them. 

The prominent earning sources such as trade, 

service and agriculture were denied to them. 

They didn’t get customers as they were 

considered as untouchables. So, there were no 

scope for the trade and business to them.
3
A 

person started the factory of beedi (a small 

cigarette) to improve his financial condition. 

But the upper caste decided not to purchase the 

beedi as it was wrapped with a thread which 

was considered as unholy to them. He had to 

close his factory bearing the loss of one 

thousand rupees.
4 

The same situation was 

imposed on other businesses. The selection of 

business was the major issue posed before 

Dalits. Dr. Ambedkar states that Dalits should 

select the business in which every 

community’s people had freedom.
5
 He 

recommended them various prestigious and 

dignified business and trades. Therefore, it is 

legitimate to term it as the ways of economic 

upliftment of Dalit community’s people.  

Ways of Economic Upliftment 

Recommended By Dr. B. R. Ambedkar: 

Agriculture: 

A conference was organized under the 

leadership of Dr. Babasaheb Ambedkar at 

Mahad in March 1927 and passed some 

resolutions for the economic upliftment of the 

untouchable community. These resolutions 

were regarding to impart forest land for the 

economic welfare of the ostracized people, 

forceful implementation of independent 

occupation like agriculture by leaving 

Maharaki, co-operative societies should be 

established for the agricultural development, 

government treasuries should be established to 

face droughts, excessive rainfall and to 

emancipate untouchables from the clutches of 

moneylenders.
6
 This policy had been 

propagated in this conference which promoted 

agriculture as a means of earning.  

Dr. Ambedkar recommended untouchables for 

agriculture as their profession. He opined, 

“…the motive behind recommending 

agriculture as their chief occupation is that 
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untouchables should lead their life having 

economic independence. Today, Mahar caste is 

regarded as the group of beggars which falls 

under untouchable community. This 

community has become habitual to lead their 

life by collecting stale pieces from door to door 

in the baskets. This community doesn’t have 

respectful place in the society due to this trend. 

It marred the pride and dignity of this 

community…It is very shameful to sell one’s 

dignity for the sake of stale pieces of food. 

They should leave begging for the pieces of 

stale food and start farming like other people. It 

would be tough task to purchase land but they 

can cultivate the barren land of forest 

department which can be easily gain from the 

forest department if an untouchable demands 

for it…”
7
But it is quiet tough task to provide 

large piece of land to earn livelihood on 

farming for Mahar community’s people. So, 

they should start other business parallel to the 

agriculture. Mahar community is not business-

minded caste. Therefore, it is better to opt any 

business for them. But, it is quiet tough task to 

retain the quality and affordability of that opted 

business due to the lack of money and 

experience. They should initiate their business 

from elementary level. They can do a business 

which is not undignified and is not recognized 

as a particular community’s business. Perhaps 

it will make them venturesome.
8
So, he 

recommended agriculture as it is a prestigious 

business for them. 

Khadi business 

Dr. Babasaheb Ambedkar presided over the 

conference of Mahar community at Solapur 

district in November 1927. He recommended 

to disseminate spinning and knitting in this 

conference.
9
At that time, Khadi movement was 

rapidly flourishing in the country. But the 

biggest question posed before them was who 

would buy the Khadi made by Mahar 

community’s people. Still he recommended to 

knit Khadi and opined, “…you should knit 

khadi. You will think that who will buy our 

Khadi? And what will be the use of knitting it 

if anyone don’t purchase it? But it is not major 

issue to solve. Mahar community’s people buy 

clothes for their use. If every Mahar 

community’s people determine to use Khadi 

and purchase it only from Mahar community’s 

people, it will generate large amount of 

customers from their own society. If these two 

aspects implemented successfully, it will only 

need financial assistance. But it will be easy if 

they get it from somewhere.”
10

 Thus, Dr. 

Babasaheb Ambedkar recommended a 

prestigious business. He stressed on creating 

own market for society’s welfare. 

Migration 

Dr. Ambedkar thought that migration would 

solve the problem of untouchables. He advised 

untouchable people to abandon villages. MLA 

Nikalaje stressed the issue to increase the 

salary of Mahar Vatandarsupto 15 rupees in 

1925 and propagated it in Mumbai Judiciary. 

Montfort, a representative of government, 

responded to it and his answer was based on 

the views of Dr. Ambedkar’s thoughts. He 

opined, “….while studying the barriers in 

Mahar community’s development, it is noticed 

that Mahar community’s people who live in 

villages are not habitual to lead their life 

proudly and dignifiedly. The people who 

begged for the pieces of food from door to door 

would remain poverty-ridden throughout the 

life. He clearly propagated that it is not 

appropriate to reel under the set tradition of 

slavery and indulge in it. If Mahar 

community’s people want to uplift themselves, 

they must not stick at the village instead they 

should abandon it.”
11

Dr. Ambedkar was agreed 

with the opinion of Montfort. So, he 

propagated an example of a Muslim tradesman 

in a conference at Ratnagiri on 13
th

 April 1929 

who traded in South Africa and became rich by 

migrating from his homeland. He assured that 

he would strove hard to acquire land for them 

in Sindh and Indore region for the cultivation if 

they were ready to adopt this to enhance their 

social status by migrating from villages.
12

 He 

had faith that migration would resulted into the 

social emancipation of the untouchables from 

various barriers.  

Independent colonies 

Majority always wins in the conflict between 

majority and minority. Mahar community 

comes under minority in the villages and it was 

not possible to fight against the atrocities 
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committed by majority of upper caste people. 

According to Dr. Ambedkar, it would be better 

to rehabilitate these people from many villages 

at a particular place and form various 

independent colonies for their betterment and 

emancipation from these atrocities.
13

These 

types of colonies should be established on the 

forest land which has multiple benefits. Mahar 

community’s people couldn’t start other 

businesses as they live in prejudiced society. 

But various doors could be opened if 

independent colonies established for Mahar 

community’s people. They would be free to opt 

any type of business after the establishment of 

independent colonies which were denied to 

them in the villages. This community’s 

offspring would brought-up without any fear in 

these new colonies. It would give birth to the 

feeling that they are not inferior from others 

and others are not superior to them. Thus, 

future generation would not become weak by 

the mind. It will be the biggest benefit of 

it.
14

Untouchability can’t be eradicated until 

untouchables set free from the clutches of 

Hindus. Therefore, the demand of independent 

colonies of untouchables is the movement of 

renaissance in the life of untouchables which 

will be free from the discrimination like upper-

lower class, sanctified-untouchables etc.
15

Dr. 

Ambedkar suggested to the Central 

Government to establish a Settlement 

Commission by constitutional way to build 

independent colonies for the untouchables. He 

demanded to allocate five crore rupees per year 

to the concerned commission and entrust 

government’s barren land to the commission to 

establish new colonies on it. It clearly indicates 

that Dr. Ambedkar endeavoured to solve the 

issues of untouchables through establishing 

independent colonies. 

Service 

Dr. Ambedkar always feel that untouchables 

should embrace service as a profession in their 

life. Because it gives a significant place in the 

administrative system. They should enter in 

this profession of government service for the 

personal and society’s welfare. Otherwise, the 

conditions will be worst in the future. 

Therefore, untouchables should strive hard to 

achieve government jobs to elate their present 

condition.
16

 He recommended to pay attention 

on higher education for it. He quoted an 

example of his ancestors in this regards, “…our 

ancestors were Subhedars and Jamdars. They 

didn’t educate their children. They could have 

provided B.A. and M.A. level education. If 

these educated children could have secure 

collector and magistrate like posts, their 

patronage would be certainly grown-up.”
17

 It 

doesn’t happen accordingly, so we are in this 

situation. Dr. Ambedkar told untouchables that 

they should pursue higher education and secure 

good positions to come out of miserable 

situation. But higher education had been 

confined to the upper caste people in India. 

Untouchables never got the opportunity of 

education. They remained aloof from various 

government positions due to the lack of 

education. So, Dr. Ambedkar demanded 

representation in government jobs. He advised 

them to secure government positions by 

pursuing higher education. Therefore, Dalits 

have determined to work accordingly and 

secure government positions for their economic 

development.  

Struggle for the Abolition ff Mahar Vatans 

And Khoti System 

Dr. Ambedkar suggested to dissolve Mahar 

Vatans for the upliftment of Mahar 

community’s people. As far as the works and 

the benefits from the land of Vatandars is 

concerned, Vatan was a prominent reason of 

their slavery. As generation passes, land 

inherited as Vatan was divided into pieces. 

Mahar community’s people were levied with 

large amount of tax or dues though they didn’t 

have enough land.
18

Dr. Ambedkar proposed a 

Bill before Mumbai Council in 1928 for 

amending Mahar Vatan Act to emancipate 

Dalits from the clutches of Mahar Vatans. 

Mahar Vatan Council had been established 

during these years. Khoti like brutal system 

was also prevalent in Kokan region. He 

organized conferences to aware Mahar 

community’s people regarding Khoti system 

and MaharVatan. Dr. Ambedkar expressed his 

views on Mahar Vatan Bill and said, “…Mahar 

community’s people will organize strikes 

publically if Legislature disapproved this Bill 

and I will also resigned the membership of 
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Legislature…”
19

He had taken this stern 

decision for their emancipation. But this 

problem persistently continued during post-

independence era. Mahar community’s people 

later on abandoned MaharVatans. Afterward, 

this trend came to an end.  

Collective farming 

Dr. Ambedkar remarked on the land inherited 

in Vatan in 1920’s Mangaon conference and 

said that these lands had been divided into 

multiple pieces as generation passes. So, it 

gave very meagre amount of yield which made 

Dalits penniless. He recommended collective 

farming as the best solution to cope with this 

problem. He clarified his perspective about the 

farming in the declaration of Schedule Caste 

Federation. He also stressed on the use of 

modern technology or mechanization in the 

farming as agriculture is the backbone of 

Indian Economy. Mechanized farming needs 

large and extensive land which can be made by 

joining small pieces of lands. So, the problem 

of small pieces of land can be resolved by 

cooperative or collective farming.
20

 He also 

stated that agriculture should be declared as 

government enterprise. He approved the 

method of cooperative farming implemented in 

France and Italy by integrating the pieces of 

lands. Accordingly, he recommended the 

centralization of agriculture on the basis of 

some Directive Principles.
21

 This policy of 

agricultural centralization was not only 

beneficial for welfare of Dalits but also for the 

other community’s people. 

Passive resistance (Satyagraha) for land 

Though agriculture was the path of prestigious 

living, the problem of land ownership was the 

biggest issue in the contemporary era. The 

possession of land was concentrated in the 

hands of very few people. Government had 

decided to implement the policy of cultivators’ 

right of possession. Dr. Ambedkar raised the 

issues of landless people in parliament in 1951 

while delivering the speech on amendments in 

the Constitution as a member of 

Parliament.
22

As per India’s contemporary 

geographical area, 93 million acre barren land 

was useful for farming.
23

 He stressed the 

demand of allocating this land to the landless 

Dalits. So, Schedule Caste Federation 

demanded to the government to allocate this 

land to solve the issue of livelihood of landless 

Dalit people. But government didn’t pay 

attention on this issue so Dr. Ambedkar started 

passive resistance of landless people in 

Marathwada region. Dalits started to encroach 

and possess barren land. This encroachment 

had the motive of availing permanent source of 

earning livelihood as well as enhancing Dalit 

community’s place and status in the society. 

Because the social place and status of the 

people were always associated with the 

possession of land in traditional rural Indian 

society. The status of the person who has many 

acres of land was considered as a prestigious 

person. His stature was totally different from 

others. So, it was legitimate for Dalits to aspire 

for the piece of land and to stand equal to the 

upper class farmers.
24

 Thereof, passive 

resistance in Marathwada region of Hyderabad 

state has significant place. Nizam Government 

conferred barren lands to Dalits but Congress 

Government revoked those lands from 

untouchables when it came to the power.
25

 This 

passive resistance was organized to regain that 

revoked land. This passive resistance 

commenced in Badanapur, Basatnagar, Latur, 

Beed, Aurangabad, Parbhani, Nanded, Udgir, 

and Usmanabad region in 1953. Many men and 

women participated in this protest and were 

jailed for their participation. Ambedkarite 

movement’s leaders spontaneously campaigned 

for the passive resistance which gave impetus 

to the passive resistance of landless people of 

Marathwada region. Many protestors 

participated in the protest without caring for 

home, children, wife, and their own life. They 

were imprisoned for it.
26

Police tried to 

suppress the spirit of protestors but it didn’t 

affect their courage. Law-suit had been filed 

against      B. K. Gaikwad and B. S. More who 

were the leaders of this protest. They were 

imprisoned for one month.
27

 The intensity of 

passive resistance had been increased rapidly in 

the upcoming years. So, Hyderabad 

government approved the demands of landless 

people. Dr. Ambedkar thanked Hyderabad 

government for it and said, “…State 

government has decided to return the land to 

untouchables. Government is brooding over to 
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confer the deforested area during communist 

movement to untouchables… Schedule Caste 

Federation will organize passive resistance 

against Government of India if needed...”
28

He 

propagated his approach and took back his 

movement for the landless people. The main 

motive behind this passive resistance was to 

allocate land to Dalits to lead their life 

prestigiously who were reeling under acute 

poverty. 

Conclusion 

Dr. Babasaheb Ambedkar analysed the real 

condition of untouchables and asserted that 

their traditional profession was the prominent 

reason behind this condition. He propagated 

various new ways of their economic upliftment 

before them. Agriculture was an important 

occupation and it gave prestigious place in the 

society to untouchables. Untouchables strove 

hard to acquire the pieces of land as they were 

landless.  Dr. Babasaheb Ambedkar motivated 

for other dignified works parallel to the 

agriculture. He incessantly stressed on the 

business of Khadi. As far as the structure of 

Indian society is concerned, Dalits had no 

dignified place in Indian society. Village life 

was so barricaded that Dalit could not lead 

their life with dignity and prestige. Dr. 

Ambedkar suggested migration as the best 

remedy over it. Hereafter, many people 

inclined towards the cities for employment and 

migrated to the cities. This act of migration 

affected rural society and demolished the social 

structure based on the discrimination. 

Dr.Amebdkar championed independent 

colonies or localities of Dalits. He also 

suggested the profession of service. It proved 

milestone which brought metamorphic changes 

in the lives of Dalits. This suggestion ushered 

far-reaching transformations in Indian society. 

He strove hard to establish ‘Governmental 

Socialism’ in the nation through collective 

farming. It was a praiseworthy solution over 

the land divided into multiple small pieces. 

Dr.Ambedkar’s passive resistance for the land 

played significant role in providing esteemed 

life to Dalits. He succeeded in drawing the 

attention of the nation on the issues of landless 

people. Thereafter, Ambedkarite movement 

organized passive resistance all-over in the 

country on the issues of landless people 

directed by Dr. Ambedkar. This passive 

resistance imprinted its own significance on the 

history of India. In short, the ways of economic 

upliftment of Dalits suggested by Dr. 

Ambedkar not only positively influenced Dalit 

community but also social and political life of 

the country. The path shown by him will 

certainly prove beneficial in resolving new 

challenges posed before the country. 
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ejkBh L=h yksdxhrksa esa çdV gksrh lkeqnkf;d ln~Hkkouk 
,l-ok;- esJke1]  ,-Mh- Qqy>sys2] vkj-,p- esJke3 

1bfrgkl foHkkx] jk-rq-e- ukxiwj foÜofo|ky;] ukxiwj] egkjk"Vª ¼Hkkjr½ 
2bfrgkl foHkkx] M‚- vkacsMdj egkfo|ky;] nh{kkHkweh] ukxiwj] egkjk"Vª ¼Hkkjr½ 

3jk-rq-e- ukxiwj foÜofo|ky;] ukxiwj] egkjk"Vª ¼Hkkjr½  
meshramsangita33@gmail.com 

lkjka'k 
fdlh Hkh laL—fr dh tM+s ml dh yksd laL—fr esa gksrh gSA yksd ijaijk ds vusd vo'ks"k laLÑfr ds bl çxr voLFkk esa 
Hkh fo|eku gksrs gSaA yksd laL—fr esa tulkèkkj.k}kjkyksdlkfgR; dk fuekZ.k vuk;lgh fd;k tkrk gSA bl dkj.k ;g 
vukSipkfjd :i esa utj vkrk gSA yksd laL—fr esayksdlkfgR; dhekSf[kd ijaijk esa :<h ijaijk]  fofèk laLdkj] èkkÆed 
ifjfLFkfr o çHkko] jktfufrd dkykoèkh] lkekftd O;oLFkk bR;kfn fo"k;ksa dh vè;;u iwjd lkexzh miyCèk gksrh gSA ejkBh 
yksd lkfgR; esa L=h xhrksa dh ijaijk vfr çkphu jgh gSA bl foiqy laink dks ejkBh lkfgR;dkjksa }kjk vikS#"ks; dgka tkrk 
gSA D;ksafd bldh jpuk fL=;ksa us viuh Hkko Hkkouk] bPNk&vkdka{kk vkSj lq[k&nq%[kksa ds fupksM+ ds :i esa dh gSA ;g 
L=hoknh lkfgR; lkaL—frd ,oa lkekftd bfrgkl ds lanHkZ esa vfr egRoiw.kZ L=ksr gks ldrsA lalkjh thou ds vusd igyqvksa 
ds lkFk efgykvksa us viuh jpuk esa lkeqnkf;d laçnk; dh Hkkouk dk çxYHkrk ls çn'kZu fd;k gS] tks Hkkjrh; xaxkteuh 
laL—fr dk egRo ,oa lkaL—frd vknku&çnku dks le>us esa enn djrh gSA 
____________________________________________________________________ 

çeq[k 'kCn % ejkBh yksdxhr] yksd lkfgR; dh ijaijk] lkekftd ,oa èkkÆed ifjos'k] xaxkteuh laL—fr dk feykQ]               
            tulkèkkj.k dklgthou] lkeqnkf;d ln~Hkkouk 

 
la'kksèku çfofèk 

,sfrgkfld la'kksèku çfofèk dk voyac dj miyCèk 
lkfgR; dk 'kkfL=; –f"V ls ijh{k.k djds fu"d"kZ 
çkIr fd;k x;k gSA ewY;kadu fd;k x;k gSA 

x`fgr rRo 

ejkBh yksdlkfgR; esa fL=;ksa ds xhr 
rRdkyhu,sfrgkfld] jktdh;] lkekftd ,oa èkkÆed 
ifjfLFkfr ds lanHkZ esa egRoiw.kZ LFkku j[krs gSaA 
lekt bfrgkl ds –f"Vdksu ls;g ekSf[kd ijaijk 
mi;qä le>h tk ldrh gSA 

çLrkouk 

Hkkjr esa çkphu dky ls yksd xhrksa dh le`) vkSj 
fofoèk rFkk fofHkUu ijEijk,sa jgh gSA çkphu dky ls 
çpfyr xkFkk ;g yksdxhr dk ,d :i gSA,srjs; 
czkã.k esa cfynku nsus okys jktkvksa dh ç'kalk djus 
okyh Hkh dÃ xkFkk, gSaA tSu vkSj ckS) lkfgR; esa 
Hkh xkFkk ikÃ tkrh gSA èkEein vkSj FksjhxkFkk dks 
mnkgj.k ds :i esa m)`r fd;k tk ldrk gSAHkkjr 

ds fofHkUu jkT;ksa esa yksdxhr vkt Hkh xk, tkrs gSa] 
tks çns'k dh yksdlaL—fr dks n'kkZrs gSaA gj jkT; ds 
yksdxhrksa esa dÃ fof'k"V çdkjksa dh fo'ks"krk,¡ 
gSAtUe] fookg vkSj e`R;q ds voljksa ij fd, tkus 
okys laLdkjksa ij vkèkkfjr yksdxhrksa dh ijaijk Hkkjr 
ds fofHkUu fgLlksa esa çpfyr gSA fofHkUu çdkj ds 
yksdxhr tSls vuq"Bku xhr] _rq xhr] Je xhr] 
u`R; xhr] fofHkUu R;ksgkjksa ij xk, tkus okys xhr] 
tkfr&O;olk; ds xhr gj txg cgqrk;r esa ik, 
tkrs gSaA Hkkjr ds çR;sd jkT; ds yksdxhrksa esa dqN 
fo'ks"krk,a gSa] tks fdlh fo'ks"k {ks= dh {ks=h; laL—fr 
dks n'kkZrh gSAftl çdkj vle dk fcgwxhr] fcgkj 
ds lksgkx xhr]mÙkj çns'k ds fookgxhr] iatkc dh 
yksdxhrksa esa xk, tkus okyh çse dFkk,a]vkfnokfl;ksa 
ds ç—fr iwtk xhr viuh çknsf'kd fo'ks"krkvksa ds 
fy, çfl) gSA ,slh gh dqN fo'ks"krk,¡ egkjk"Vª esa 
xk;s tkus okys yksdxhrksa esa Hkh gSA 
ejkBh yksdlkfgR; esa yksdxhrksa dh ,d yach vkSj 
çkphu ijaijk esa L=h xhrksa dh  la[;k T;knk gSA 
iRFkj dh pôh ij vukt ihlus dk dfBu dke 
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djus okyh loZlkèkkj.k fL=;ksa us bu xhrksa dh jpuk 
dh gSA viuh ?kj x`gLFkh ds fy, fnujkr Je djus 
okyh  ejkBh laL—fr dh ukfj;ksa us vius lq[knq%[k] 
viuh bPNk,a] fj'rsukrs blesa fijks, gSaA bu 
lsrRdkyhu fL=;ksa dk lkekftd] lkaL—frd thou 
le>us esa enn gksrh gSA lkfgfR;d ewY; j[kus okys 
bl yksd lkfgR; dk mi;ksx lekt bfrgkl ds {ks= 
esa Hkh gks ldrk gSAbu yksdxhrksa ds ekè;e ls 
rRdkyhu egkjk"Vª dk jktfufrd] èkkÆed ,oa lkaL—
frd ifjos'k le>us esa enn gksrh gSA 
bloh lu1526 es ckcjus ikfuir dh ifgyh y<kÃ 
es thr gkfly dh] ftlds dkj.k ÇgnqLrku es 
eqlyeku lÙkk fLFkj] –<ewy gks xÃA Çgnw vkSj 
eqfLye laL—rh ds lacaèkksaes utnhdh vk xÃA fopkjksa 
dk vknkuçnku gqvk A ,d rjg dk lyks[kk LFkkfir 
gqvkAlkaçnkf;d lfg".kqrk dk ;g lacaèk vaxzstksa ds 
vkxeu rd dk;e jgkA vaxzstks dh^ckaVks vkSj jkt 
djks*uhrh ds rgr bl HkkÃpkjs dks rksMus dh 
dksf'k'k loZfofnr gSA 

egkjk"Vª dh ,sfrgkfld i`"BHkwfe@/kjksgj 

egkjk"Vª dh Hkwfe ij jkt djusokys çfl) 'kkldksa 
dh Ük`a[kyk es Øeokj lezkV v'kksd] 
'kkfyokgu]pkyqD;] jk"VªdwV] ;kno budk lekos'k 
gsA ;knojkT; vYykmíhu }kjk u"V fd;k x;kA 
tks1347 rd lqyrku jkT; dgyk;k x;kA mlds 
ckn cgkeuh jkT; dh LFkkiuk gqÃA cgkeuh jkT; ds 
fo?kVu ds ckn eqxyksa dk 'kklu ‘'kq:gks 
x;kAHkkjr esa  egkjk"Vª dh ,slh ,sfrgkfld 
jktfufrd dky Çgnw laL—fr vkSj eqfLye laL—rh 
dks vkeus&lkeus yk [kMk dj fn;kA Hkkjr esa 
bLyke èkeZ ds vkxeu ds dkj.k tks ifj.kke  gq, 
FksA mues egÙoiw.kZ ifj.kke ;g Fkk fd fgUnw vkSj 
eqlyekuksa us ,d nqljs ds èkkÆed fopkjksa dks 
viuk;k] lEeku fn;kA eqlyeku 'kkldksa ds dkj.k 
lkèkkj.k turk es lkaL—frd ysunsu gksuk LokHkkfod 
FkkA 
ejkBh yksdxhrksa dh jpuk xzke laL—fr dh fL=;ksa us 
vius thou vuqHko ds vkèkkj ij dh gSA iqjkuh xzke 
laL—fr esa xkao ,d Lo;afl) ladk; ds :i esa 
dk;Z djrs FksA Hkkjrh; lekt tkfr O;oLFkkij 
vkèkkfjr FkkA ejkBh laL—fr Hkh bldk viokn ugÈ 

Fkh] Lrjh—r O;oLFkk gksus ds ckotwn fL=;ksa us vius 
xhrksa esa lgt lgokl vkSj lcèkeZ leHkko dks 
n'kkZ;k gSA iq#"k çèkku laL—fr ds caèkuksa esa jgdj Hkh 
fL=;ksa us viuh çxYHkrk]  ln~Hkkouk vkSj fopkjksa 
dh mPprk dks vius xhrksa ds ekè;elsçnÆ'kr fd;k 
gSA 
foëy Hkfä vkSj okjdjh laçnk; ejkBh laL—fr dh 
fo'ks"krk gSA ejkBh yksdxhrksa esa bu ij vkèkkfjr 
vusd yksdxhr çfl) gSA fL=;ksa ds èkkÆed thou esa 
ia<jhdh ;k=k] Hktu dhrZu] lar lgokl] ozrmRlo] 
bR;kfn dk egRo yksdxhrksa esa ls çnÆ'kr gksrk gSA 
blds lkFk lkFk ejkBh fL=;ksa ds yksdxhrksesa tSu] 
ckS)] ikjlh vkSj eqlyeku èkeZ ds mYys[k Hkh vkrs 
gSaA mUgksaus vius èkkÆed ijaijkvksa dk çkekf.kdrk ls 
ikyu djrs gq, Hkh ekuork dk èkeZ lcls cM+k gS] 
;g vius fopkjksa ls lkfcr fd;k gS vkSj bldk 
çek.k bu xhrksa esa feyrk gSA 

yksdxhrksa esa çnÆ'kr ÇgnweqfLye lgthou 

Hkkjrh; laL—fr esa tUe ls tqM+s fj'rks dh rjg] eu 
ls tqM+s fj'rks dks Hkh beku ds lkFk fuHkkus dh 
ijaijk jgh gSAgj ikfjokfjd bdkÃ esa bldh f'k{kk Hkh 
nh tkrh gSA bfrgkl esa ,sls dÃ fj'rks ds mnkgj.k 
fn, tkrs gSaA Çgnw jkuh dekZorh us eqxy 
ckn'kkgvdcj dks jk[kh Hkstdj èkeZcaèkq cuk;k Fkk] 
,slk dgk tkrk gSA blh rjg dk mnkgj.k bu 
iafä;ksa esa feyrk gSA 

ekfu;kyk HkkÅ] tkrhpk eqlyeku 
l[;k Hkkok ijhl]R;kpa vkgs x beku 

njlky ;srks] cfg.khyk vkBowu 
tkrhpk eqlyeku]çseklkBh 

ekuh;yk HkkÅ] tkrhpk eqlyeku 
fnokGh pksGh]?kjh vkyk ?ksÅu  
¼lkusxq#th] 2011 i`- 36½ 

mijksä iafä;ksa esa viuh ÇgnwèkeZdhcgu ds fy, 
eqlyeku HkkÃ fnokyh ij lkM+hpksyh ysdj vkrk gSA 
Çgnw laL—fr esa fookfgrk cgu dks fnokyh esa HkkÃ 
}kjk lkM+hpksyh migkj esa nh tkrh gSA ;gka xkus 
okyh L=h] vius eqlyeku HkkÃ ds Ãeku dks] mlds 
viuh cgu ds çfr çse dks xhrksa esa xk dj lEeku 
ns jgh gSaA 
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HkkÃ&cgu ds ifo= fj'rs dh rjg gh eS=h dk lacaèk 
lnk ls lEekfur jgk gSA bl fj'rs esa 
Åap&uhp]tkr&ikr ;k èkeZ dh nhokj dHkh vkMs 
ugÈ vkldrhA bldk lqanj mnkgj.k yksdxhrksa esa 
feyrk gSA ftlls ejkBh  fL=;ksa us vius xhrksa esa 
xk;k gqvk èkkÆed ln~Hkko Hkh le>us dks enr gksrh 
gSA 

rq>k ek>k HkkÅi.kk] gk; ijk;k tkrhpk 
rq>k ek>k Hkkstukyk] gka; varj Ãrhpk 

¼baxksys d-] 2004] i`- 214½ 

lekt esa çpfyr tkfr O;oLFkk eSa tkfr;rk dk 
ikyu fd;k tkrk FkkA ,d iafä esa mafptkfr ds 
ykxksa ds lkFk fupys tkfr ds yksx ugÈ cSB ldrs 
FksA lgHkkstu ds dk;ZØe esa viuh fç; l[kh ds 
lkFk ,d iafä esa cSBus dks ugÈ feyus dk nq%[k 
mijksä iafä;ksa esa fn[kkÃ nsrk gSA Çdrq fe=rk dk 
;g fj'rk bu caèkuksa ls T;knk etcwr gS ;g crkus 
ds fy, xkus okyh dgrh gSA viuh xgjh fe=rk ds 
dkj.k esjh ejkBh Hkk"kk ij rsjh Çgnh Hkk"kk dk vlj 
bruk gS fd viuh Hkk"kk Hkwyus yxh gwaA 

rq>k ek>k HkkÅi.kk]rq x eqlyekukph eSuk 
rq÷;k laxrhu]cksyh ejkBh ;sÃuk 
¼baxksys d- ] 2004] i`- 214½ 

fL=;ksa us vius xhrksa esa dsoy fj'rks esa iuirh 
èkkÆed ln~Hkkouk dks gh ugÈ n'kkZ;k gS] mlds lkFk 
lkFk ,d nwljs ds èkeZ dk lEeku Hkh fd;k gSA tks 
bu iafä;ksa esa mtkxj gksrk gSA 

lÃ cfguk tksMw eqlyekufu lkjtk 
dikGuk dqadw rhUgk jkefu ojtk  

¼Foundation] 2020½ 

Çgnw laL—fr esa fookfgr fL=;ksa ds ekFks ij yxus 
okys dqedqe dk vfr'k; egRo gksrk gSA Çdrq 
eqlyeku èkeZ esa ekFks ij fryd ugÈ yxk;k tkrkA 
nksuksa gh èkeZ ds fjoktksa esa viuh viuh J)k vkSj 
ekU;rk,a gSaA ftldk ikyu djuk O;fä dk drZO; 
gSA ,sls rkfRod fopkj ejkBh L=hxhrksa esa çnÆ'kr 
gksrs gSaA èkeZ dksÃ Hkh gks] ÃÜoj dk :i dksÃ Hkh gks 
J)k ifo= gksrh gS vkSj mldk lEeku djuk pkfg,A 
,slh fopkjksa dh çxYHkrk bu vui<+ fL=;ksa dh jpuk 
esa fn[kkÃ nsrh gSAmijksä xhr esa ;g dgk x;k gS fd 

eqlyeku gksus ds dkj.k mlds ekFks ij fryd ugÈ 
gSA D;ksafd og mlds èkeZ dh ekU;rk gSA blls esjs 
vkSj mlds vius vkjkè; ds çfr J)k esa]Hkfä esa 
dksÃ varj ugÈ gSA 

yksdxhrksa esa çfrr gksus okyk lkaL—frd çHkko 

ejkBh yksdxhrksa esa Nydus okyk ;g èkkÆed 
lfg".kqrk dk Hkko ejkBh çkar esa jgus okyh eqfLye 
fL=;ksds xhr esa Hkh fn[kkÃ nsrk gSA ftlls lkaL—frd 
ysunsu le>us esa enn gksrh gSA NksVs cPpksa dks 
fdlh dh cqjh utj uqdlku djrh gS] ,slh èkkj.kk 
egkjk"Vª ds gj çkar ds yksdxhrksa es  feyrh gSANksVs 
cPpksa dh cqjh utj mrkjus ds fy, ukfj;y ;k uÈcw 
dk mrkjk fd;k tkrk gSA;gk eqlyeku èkeZ dh ek¡ 
vius ejkBh iMkslu dks dgrh gSA 

'ksth dk rkuk esjs rkus cjkcj 
uÈcw&ukjG mrkfjrs nksuksaij  

¼txnkGs d- ] 2004] i`-63½ 

;gk eerk dh lgt Hkkouk fn[krh gS] tks Çgnw& 
eqlyeku Hksn ugh tkurhA mijksä iafä;k¡ fofHkUu 
laL—rh dk vkil es gksusokyk feykQ fn[kkrh gSA 
;g laL—frlaxe egkjk"Vª ds fjrhfjokt dks vkiukus 
okys bu ekÆed 'kCnksaes fn[kkÃ nsrk gSA 

nljk&fnokyh esa HkkÃ Fkk iq.ks esa 
cguk ds fy, lkM+h pksyh 

yk;k ?kksM+s dks ftuesa ¼txnkGs] i`- 161½ 

nljk&fnokyh tSls R;ksgkjksa dk egRo tkurs gq, xkus 
okyh dgrh gS] fnokyh ds eghuksa esa HkkÃ iq.ks ls 
viuh cgu ds fy, lkM+h&pksyh ?kksM+s dh thu esa 
j[kdj yk;kA'kk;n vius Çgnw fe=ksa dks 
nljk&fnokyh dh R;ksgkjksa esa viuh cguksa ds fy, 
lkM+h [kjhnrs ns[k mlds HkkÃ us Hkh bl çFkk dk 
ikyu fd;k gksAyksdxhrksa esa tgka ejkBh eqfLye 
cgu HkkÃ ds fnokyh R;ksgkj esa lkM+h ykus ij 
vkuafnr gS ogh :<+hoknh ejkBh laL—fr dh ukjh 
vius vkjkè; yksdnso foëy ls jksts j[kokrh gSA 

 
 

tsow ok<hrs #fDeuk] tso eurk tsouk 
;sMîkk yksdkuyk dGauk 
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;kyk jkstkpk efguk] foB~By dkseVîkyk 
¼Hkkslys¼laik-½] 2005 i`- 230½ 

èkeZ dksÃ Hkh gks] xzke laL—rh es jgusokyh 
loZlkèkkj.k L=h dh thoudFkk  yksdxhrks es 
,dleku fn[kk;h nsrh gSAtSls dh viuh ?kj x`gLFkh 
ds dk;Z esa lqjt mxus ls igys yx tkuk] vkèkh 
jkr rd tkxdj dqVqac ds t:jrksa dk è;ku j[kukA 
iq#"kçèkku laL—rh ds vèkhu gks dj jguk vkSj iRFkj 
dh pôh ij vukt filrs gq, viuh Hkkoukvksa dks 
xkuksa ds tfj, çnÆ'kr djukAyksdxhrikjaikfjd fL=;ksa 
ds thou dk fp=.k djrs gSaA bu xkuksa ls rRdkyhu 
yksdthou esa Çgnw ,oa eqlyeku èkeÊ;ksa }kjk fuHkkÃ 
tkus okyh lfg".kqrk o ln~Hkkouk le>us esa enn 
gksrh gSA egkjk"Vª esa fL=;ksa ds yksdxhrksa esa ^vksoh* 
lcls T;knk çfl) gSA lqcg rM+ds vkVk ihlrs gq, 
ejkBh vkSjrsa xkus dh igyh iafä;k¡ Hkxoku dks 
leÆir djrs gq, dgrh gSa] lkjs lalkj ds j{kd] 
ikyd Hkxoku dks esjh igyh vksoh leÆir gSA 

ifgyh ek>h vksoh txkP;k ikydk 
jf{krk ckydk nsojk;k ¼lkus] i`- 297½ 

ogh ejkBh& eqlyeku L=h dgrh gS] eq>s nqfu;k esa 
ykus okys vYykg esjh j{kk rq>s gh djuh gSA 

igyh esjh ooh xkrh vYykg rq>s 
nqfu;k esa Mkyk eq>s vc fuHkkus dh fQ[r rq>s 

¼txnkGs] i`- 112½ 

;gka nksuksa dh vius vius ÃÜoj ds çfr Hkkouk 
leku gSA QdZ  dsoy 'kCnksa dk gSA ejkBh laL—fr 
esa vksoh dh viuh ,d  lkaL—frd fo'ks"krk gSA 
;gka vksoh xkusokyh dk èkeZ] Hkk"kk] ÃÜoj dk Lo:i 
Hkh fHkUu gS ijarq  çknsf'kd çHkko fn[kkÃ nsrk gSAtks 
lkeqnkf;d lkgp;Z dks fn[kkrk gSA ^lokZ Hkwfr 
ijesÜoj* ekuus okyh Çgnw laL—fr esa ejkBh L=h dk 
;g dguk mfpr yxrk gSA 

ldkGh mBwuh jke uke ?kksdkok 
èkj.khekrs ojh ex ikÅy Vkdkok  

¼txnkGs] i`- 112½ 

i`Foh dks ekrk dk ntkZ nsuk vkSj lqcg lcls igys 
Hkxoku dk uke ysdj fnu dh lq#okr djuk 
Hkkjrh; laL—rh  dh lh[k gSAijarq ejkBh ifjos'k es 
thouO;kiu djus okyh  ejkBh&eqfLye ukjh Hkh 

vius ÃÜoj ds lkFk lkFk èkjrh ek¡ dk vknj djrs 
gq, fn[kkÃ nsrh gSA tks nks laL—rh;ksads vkilh  
rkyesy dks çnÆ'kr djrk gSA 

lqcg ds oä vYykg dk uke ysuk 
fQj ikÅa nsuk èkjrh eka ij ¼txnkGs] i`- 113½ 

,d gh ifjos'k es jgus ds dkj.k fe=rk] fj'rks es 
?kfu"Brk LokHkkfod gksrh gSA tgka tUes] ijofj'k gqÃ 
ml çns'k dks viuk ekuuk lgt gksrk gSAogka dk 
jgulgu] [kkuiku] iguuk vks<uk] l.kR;kSagkj lc 
vius ls gksrs gSaA bldk mR—"V mnkgj.k ejkBh 
eqfLye fL=;ksa ds xhrksa esa feyrk gSA bLyke èkeZ esa 
lyokj dqrkZ vkSj nqiêk ;k vks<+uh  ,slh os'kHkw"kk 
fL=;ksa dh gksrh gSA egkjk"Vª dh ikjaifjd fL=;ksa ds 
oL=ksa esa uookjh] lkM+h pksyh dk pyu lfn;ksa ls 
pyrk vk;k gSAvkt Hkh ;g dk;e gSA ejkBk 
dkyhu vkSj is'kosdkyhu  iq#"kksa ds oL=ksaij eqxy 
oL=ksa dk çHkko lgt fn[kkÃ nsrk gSA oSls gh ejkBh 
eqfLye vksoh xkus okyh L=h us bl lkaL—frd çHkko 
dks vius 'kCnksa ls çnÆ'kr fd;k gSA tks lkaL—frd 
vknku&çnku dk mR—"V mnkgj.k gSA 

lqcq dks mBds [kqyk njoktk ekMh dk 
chch Qkfrek dk yky inj lkM+h dk 

 ¼txnkGs] i`- 113½ 

lqcg ds ifo= okrkoj.k esa iSxacj dh csVh Qkfrek 
choh dks ;kn djus okyh  ;g lkèkkj.k L=h chch 
Qkfrek dh lkM+h dk inj yky gS],slk lgtrk ls 
dg tkrh gSA  lyokj dqrkZ iguus okyh iSxacj dh 
ykMyh bl laL—fr leUo; esa lkM+h esa utj vkrh 
gSaA ,sls gh ckgj ls vkÃ lH;rkvksa dks viuk 
cukdj lkFk ys pyus dh Çgnw laL—fr dh çkphu 
ijaijk dk fuokZg çkekf.kdrk ls djus okyh ejkBh 
fL=;ksa dh lgt o`fÙk Hkh çdV gksrh gSA 
ukxiapeh dk R;ksgkj egkjk"Vª ds gj çkar esa euk;k 
tkrk gSA iqjkus dky esa yM+fd;ksa dh'kknh NksVh mez 
esa dh tkrh FkhA mUgsa R;ksgkjksa ds cgkus ek;ds vkus 
dk ekSdk feyrk FkkA HkkÃ viuh cguksa dks muds 
llqjky ls ekrk firk ds ?kj ykrs Fks Alkou&Hkkæin 
ds eghus esa  uhe ds isM+ ij >wys Vkax dj 
uofookfgrk vkSj dqekjhdk dU;k,a >wyrh Fkh] xkus 
xkrh FkhAiq#"k çèkku laL—fr esa lkekftd caèkuksa ds 
tksj[kaMksa esa caèkh fL=;ksa ds fy, ;g dqN iy  
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lqdwu Hkjs gksrs FksA ;gka ukxiapeh dh iwtk ds fy, 
viuh lf[k;ksa dks vkokt nsrs gq, ejkBh L=h dgrh 
gSA 

py x l;s ok#Gkyk] ukxksckyk iwtk;kyk 
gGn&dqadw okgk;yk] rkT;k ykák ospk;kyk 
;k x ;k x xMf;uh ;k x ;k x eSrfj.kh 

rsY;k rkacqG;kP;k ckÃ] ok.;k cke.kkP;k ckÃ 
¼ckcj] ejkBhrhy L=h L=hèku] 1973 i`-81½ 

mijksä iafä;ksa esa xkuk xkus okyh L=h viuh vyx 
vyx tkfrèkeZ dh lf[k;ksa dks muds tkfrokpd 
'kCnksa ls vkokt ns jgh gSA;gka mYysf[kr racksyh ;g 
'kCn iku dk O;olk; djus okyh tekr ds fy, 
ç;ksx fd;k tkrk FkkA ;g O;olkf;d 
T;knkrjeqlyeku èkeZ ds gksrs FksA bu iafä;ksa esa èkeZ 
dksÃ Hkh gks] [kq'kh ds mRlo feytqy dj eukus  
dh o`fÙk vkSj lkeqnkf;d lgthou dh Hkkouk çdV 
gksrh gSA blh çdkj uhps nh xÃ iafä;ksa ls ;g dg 
ldrs gSa dh ejkBh eqYd esa jgus okyh eqlyeku 
L=h dks Çgnw iapkax ds e`x ,oe~ jksfg.kh u{k=  dk 
vkSj ukxiapeh esa isM+ksa ij caèks tkus okys >wyksa dk 
egRo]nksuksa gh dk Kku gSA 

,slk ikuh iM+rk fe:x vkSj jksfg.kh dk 
>wyk >wyrk Hkk;kvkSj Hk;uksa dk ¼txnkGs] i`-161½ 

Hkkjrh; laL—fr es fo}ku iafMrksa dk LFkku Åapk 
gksrk gSA muds Kku ds fo}rk dk lEeku fd;k tkrk 
gS A bl laL—fr fo'ks"k dks è;ku esa j[kdj uhps nh 
gqÃ iafä;ksa esa dgka x;k gS] 
esjs vaxuk esa rkacs ds jkatu] ikuh fi,axs dk'kh ds 

cEeu 
esjs tUuh eka ds yk ¼txnkGs] i`- 156½ 

bu iafä;ksa esa vius HkkÃ dh rkjhQ djus ds fy, 
dk'kh ds iafMrksa dk mYys[k fd;k gS] tks rkacs ds 
jkatu esa ikuh ihrs gSa vFkkZr mudk LFkku Åapk gS]os 
iwtuh; gksrs gSaA 
egkjk"Vª esa csgrjhu diM+ksa dh dyk lkrokgu dky 
ls gh çfl) gSA iSB.k  ds dkjhxjksa }kjk rS;kj dh 
xÃ lksuspkanh ds èkkxksa dh js'keh iSB.kh vkSj dikl 
ds mR—"V èkkxksa ls cquh tkus okyh paædyk egkjk"Vª 
ds lkaL—frd thou esa viuk vyx LFkku j[krh gSA 
iw.kZr% Hkkjrh; dgykus okys bu oL=ksa ij ckgj ls 
vkÃ eqxy dyk dk çHkko  gqvk gSA vFkkZr Çgnw 

vkSj eqfLye dykvksa dk laxe oL=dyk esa fn[krk 
gSA bl  rF; dks  è;ku esa j[kdj vxyh iafä;ksa esa 
dgk x;k gS fd]                         

dkyh paædGk xaxk teuh R;kph ?kMh 
caèkwth jktlk 'kstkjh ekjokMh  

¼ckcj] nljk&fnokGh ] 1990 i`- 706½ 
vFkkZr HkkÃ us fnyokÃ gqÃ bl cs'kdherh lkM+h ij 
xaxk teuh laL—fr dk vlj gSA vkSj nksuksa gh laL—
fr ds dkjhxjksa dh csgrjhu dyk dk ;g mnkgj.k 
gSA bl ckr dks tkus vutkus esa bu iafä;ksa esa xk;k 
gSA nks èkeZ laL—frds vkilh feyki dks lgtrk ls 
ysus okyh ;g fL=;ka xaxkteuh 'kCnksa dk mi;ksx 
dj thou dk cM+k rRoKku le>k tkrh gSA ekuork 
dk èkeZ lcls cM+k gSA ekuo thou vueksy gksrk 
gSA mls uQjrksa esa cgdj cckZn ugÈ fd;k tk 
ldrkA blhfy, 'kk;n x.kifr dh Lrqfr esa xk, 
tkus Hktu esa v"V HkSjo] ;ksfxuh] x.k buds lkFk 
lkFk ihj iSxacjksa dks Hkh mYysf[kr fd;k x;k gSA ihj 
iSxacj dk bLyke èkeZ esa Åapk LFkku j[krs gSaA 
eksj;k x.kirh js x.kjktk fdrh fouow rqyk egkjktk 

v"VHkSjo Çlèkw lksGk]pkSl"V ;ksfxuhpk esGk 
x.k 'kaHkj dksVh teys 

ek÷;k vax.kh ;sÅu xeys] ihj iSxacj gs jeys 
xkÅ uke ykow èotk]fdrh fouow rqyk egkjktk 
¼ckcj] Jko.k&Hkkæin ] 1985 i`-719½ 
xaxkteuh laL—fr ds lanHkZ esa ,sls gh dqN fopkj 
ejkBh eqfLye vksoh esa Hkh utj vkrs gSaA 

xaxk vkSj tequk nksuksa gS lX;k cguk 
xaxkckÃmrkoGh tequk dk èkhjs tkuk  

¼txnkGs] i`- 360½ 
xaxk vkSj teuh nksuksa gh fgeky; ls fudyrh gS] 
blhfy, lxh cgusa gSA Qjd dsoy nksuksa ds çokg 
dh xfr esa gSA oSls gh Çgnw vkSj eqlyeku 
vyx&vyx èkeZ laL—fr gSA muds vkjkè;] iwtk 
ikB ds rjhds] ekU;rk,a] èkkj.kk fHkUu&fHkUu gSA Çdrq 
ekuork dk lacaèk bu lcls Åij gSA tks balku dks 
lkeqnkf;d lkgp;Z dh Hkkouk fl[kkrk gSA;gh 
rkfRod fopkj nksuksa gh xhrksa esa çnÆ'kr gksrs gSaA bl 
xaxkteuh laL—fr ds lkaçnkf;d ln~Hkko dks vius 
xhrksa esa fL=;ksa us J)k ls xk;k gSA vkus okyh 
ihf<+;ksa ds fy, bl ekSf[kd yksdlkfgR; dh ijaijk 
dks latks;k gSA lgtrk ls ekuoh thou ds vueksy 
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gksus dh f'k{kk nsrs gq, ;g ejkBh feêh dh csfV;ka 
dgrh gS] 

,dukFk dqyd.kÊ ekSykuk ns'kikaMs 
nks?kkaph ok.kh ,d xksnsps ik.kh ,d  

¼czEgkuan ns'kikaMs laxzg½ 
vFkkZr lkèkq lar Çgnw ;k eqlyeku fdlh Hkh èkeZ ds 
gks mudh ok.kh ls fudyus okyk lR; ,d gh gksrk 
gS Aekuo èkeZ lcls egku ;g le>kus okyk pkgs 
,dukFk gks ;k dksÃ ekSykuk gksA uke] etgc] Hkk"kk 
Hkys gh fHkUu&fHkUu gks] muds 'kCnksa dk vFkZ ,d 
leku gh gksrk gSA tSls gekjh ifo= xksnkekÃ dk 
ikuh dgÈ ls Hkh ns[kks ,d leku cgrk utj vkrk 
gSAxaxkteuh laL—fr ij ,sls ekÆed fopkj] fL=;ksa 
dh dsoy jpuk dh mafpJs.kh gh ugÈ fn[kkrs gSa]muds 
lexz thou dk lkj Hkh le>us esa enn djrs gSaA 
loZlkèkkj.k tuksa dk vkil dk HkkÃpkjk] ,d nwljs 
ds èkeZ ds çfr vknj] lkaL—frd 
çHkko]çFkk&ijaijkvksa dk tkus vutkus esa ,d nwljs 
lsfeykQ le>us esa ;g ekSf[kd ijaijk fuf'pr gh 
mi;ksxh gSA 

ewY;kadu 

egkjk"Vª ds yksdxhrksa esa L=hxhrksa dk ,d fof'k"V 
LFkku gSA bu xhrksa esa L=h thou ds gj ,d igyw 
ij xhr jpuk dh xÃ gSAftlesa fL=;ksa dk ikfjokfjd] 

lkekftd] èkkÆed] lkaL—frd thou le>us dks 
enn gksrh gSAbu xhrksa ls dqN vè;kfRed vkSj 
,sfrgkfld igyw Hkh lkeus vkrs gSaA bu L=h xhrksa esa 
fn[kus okyh xaxkteuh laL—fr fo'ks"k mYys[kuh; 
gSAblls egkjk"Vª esa lfn;kas ls pyrh vk jgh 
lkeqnkf;d ln~Hkkouk vkSj HkkÃpkjs dh felky 
feyrh gSA ;g yksdlaL—fr yksdxhrksa }kjk 'kkafriw.kZ 
lgthou] èkkÆed lfg".kqrk dh lh[k nsrh gSA ejkBh 
yksd xhrksa dh jpuk djus okyh vf'kf{kr fL=;ksa dh 
çxYHk fopkjèkkjk bl xaxkteuh laL—fr dk eku 
j[krh fn[kkÃ nsrh gSA 'kk;n cM+s&cM+s fo}ku iafMrksa 
dks]eqYyk&ekSyoh dks dfBu vè;;u ds ckn ftl 
Kku dh çkfIr gksrh gS] ml Kku dks bu lkèkkj.k 
vkSjrksa us vius vuqHko ls xzg.k fd;k vkSj mldk 
mi;ksx Hkh fd;k gSA jktfufrd xfy;kjksa esa] Åaps 
?kjkuksa esa]'kgjh cfLr;ksa esa 'kk;n èkkÆed HksnHkko] 
oSpkfjd }a} vke gks ldrs gSa Çdrq yksdlaL—fr esa 
loZlkèkkj.k turk vkilh rkyesy vkSj lkaçnkf;d 
lfg".kqrk ij tksj nsrh gqÃ fn[kkÃ nsrh gSA ejkBh 
yksdxhrksa esa ;g L=h xhr lkeqnkf;d ln~Hkkouk vkSj 
xaxkteuh laL—fr dk csfelky çek.k nsrs gSaA 
egkjk"Vª dh ;g ekSf[kd ijaijk ,sfrgkfld] 
jktfufrd] lkekftd] èkkÆed]lkaL—frd ikÜoZHkweh 
vkSj –f"Vdks.k dks le>us esa enn djrh gSA  
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la—rh eaMG- 

3. txnkGs] d- ¼2004½- ejkBh eqLyhe 
vksO;k 786- ck'kÊ % ukjk;.k txnkGs- 

4. ckcj] l- ¼1990½- nljk&fnokGh - iq.ks% 
egkj"Vª yksdlkfgR; ekyk- 

5. ckcj] l- ¼1973½- ejkBhrhy L=h L=hèku- 
eqacÃ% çfl)h lapuky; egkjk"Vª 'kklu- 

6. ckcj] l- ¼1985½- Jko.k&Hkkæin - eqacÃ% 
egkjk"Vª jkT; f'k{k.k lferh - 

7. czEgkuan ns'kikaMs laxzg -  
8. Hkkslys¼laik-½] n- r- ¼2005½- yksd thou 

vkf.k yksd laL—rh- eqacÃ% egkjk"Vª jkT; 
lkfgR; vkf.k laL—rh eaMG- 

9. lkusxq#th- ¼2011½- L=h thou- dksYgkiwj% 
fj;k ifCyds'ku- 
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2018, “We know the port has to happen and the
US is going to work with India to do that.9”
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[Mahatma Gandhi was a great champion of Hinduism but he never approved evil customs and traditions
that were prevalent in Hinduism. He always endeavoured to refrain Hindus from these evil things by
frequently rebuking or criticizing it. Mahatma Gandhi had faith on transformation of mind. So, he
propagated the change in the hearts of the upper caste people and to wash out the sins of untouchability
instead of laws. He didn’t want to mar the glory of Indian freedom struggle by bringing social issues in
it. Therefore, Gandhiji was not ready to give collective form to the entry of untouchables in temples
because he thought that it would weaken the freedom struggle by hurting the religious sentiments of
Hindu religious fundamentalist. This was the prominent reason behind not openly supporting the entry
of untouchables in the temples. Mahatma Gandhi’s thoughts and deeds about the abolition of
untouchability created sympathy, compassion and awareness among Indian upper caste people. Upper
caste people gradually realized about the injustices and atrocities meted out to untouchables due to
untouchability. Many activists continuously strove hard for the abolition of untouchability which was
initiated by Mahatma Gandhi. ‘Harijan Sevak Sangh’ was established to abolish untouchability as per
the path shown by Mahatma Gandhi. It was the greatest instrument to materialize the Gandhiji’s
thoughts regarding the abolition of untouchability. But this instrument hadn’t been used so effectively
for the abolition of untouchability.]

Mahatma Gandhi & Abolition of Untouchability
Dr. Avinash D. Fulzele*

* Associate Prof. & Head, Dept of History, Dr
Ambedkar College, Nagpur.

Mahatma Gandhi started working for the
abolition of untouchability since 1920.
Untouchables were residing all over India.

So, they were earning their livelihood as per the
favour of mostly populous Hindus in the villages.
Gandhi opined that untouchables were an integral

part of Hindu religion. But Dr Ambedkar’s views
were contrary to Mahatma Gandhi. Dr Ambedkar
organized the movement of untouchables with great
efforts for their emancipation. Dr. Ambedkar
propagated that untouchables have no rights as
Hindus so they can’t be a part of Hindu religion
and he organized independent movement for them.
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Mahatma Gandhiji worked hard to connect
untouchables to Hinduism as well as tried to avail
some social rights to them in Hindu religion till the
end of life. But, his main role was based on the
transformation of minds. He never adopted violent
mode for the abolition of untouchability. The main
reason behind it was that Mahatma Gandhi had
always seen the issue of the abolition of
untouchability from the perspective of Hindu
scriptures. So, he tried to find out the remedies
over this issue from this perspective. Present
research sheds light on the review of Mahatma
Gandhi’s work regarding the abolition of
untouchability and the means which he employed
for it.
Gandhi’s Perspective Regarding Abolition of
Untouchability
Gandhi was the exponent of Varna system. He clearly
opined, “There is no relation between the
annihilation of caste and the issue of
untouchability.”1 Gandhi approved that Varna
system had great power and it is strong enough to
prohibit heinous deeds in the religion. He strongly
opined that everyone should carry forward the
occupation of his father and forefathers. He also
approved that Varna is formed by birth. But the
expected meaning of the Varna is not appropriate
from his perspective. According to him, Varna
means duties; it also stands for the religion. The
marriage of a Brahmin man to a Brahmin woman is
not enough instead it is their duty to teach and inspire
them for it. Gandhi proposed about the Veda’s
spiritual aspect is that religion is related with the
duties of human beings.2

Lokmanya Tilak said that as per the history about
the untouchables, so-called untouchables had
carried water in the leather bags on the battlefield.
So, the food from the plates of few untouchable
people was strictly prohibited during contemporary
era. It clearly indicates that the plates in the houses
of untouchables can’t be clean and pure as well as
their touch also denied as it affected the food
negatively.3 Like Lokmanya Tilak, Mahatma Gandhi
had also believed that there is no reference of
untouchability in Hindu religion. Indian National
Congress organized a session in 1920 in Nagpur.

All India Untouchability Abolition Conference was
organized on 25th December 1920 under the
Presidency of Gandhiji. In his Presidential speech,
he stated, “I am a Vaishnav. I am proud of Varna
system. There is not a single reference about
untouchability in Hindu religion. Untouchability is
an unpardonable sin. Though I am proud of Varna
system, I have adopted an untouchable girl and I
am very affectionate to her. She is like my own
daughter and I have quarrelled with my wife to call
her as my own daughter. Though I have adopted
this girl, I never insist others to do accordingly.”4

It clearly indicates that Gandhiji’s act of adopting
an untouchable girl was his personal decision. It
will not be superficial to say that something new
could have come out if Gandhiji gave the message
of adopting untouchable girls to the people instead
of confining it to himself.
In 1921, Mahatma Gandhi clarified in ‘Navjeevan’
that the whole credit goes to Varna system for
keeping Hinduism alive.5Therefore, the annihilation
of caste and abolition of Varna system is
misconceived notions. If it stands for breaking
various castes, I will be agreeing to it. Annihilation
of castes and abolition of untouchability are two
different things. If these two works are intermingled,
it may culminate into chaos in the world.
He clearly stated that sharing food or allowing
marriages with upper caste Hindus is not necessary
part of the abolition of untouchability. But he also
mentioned that it is not inappropriate to share food
or allow inter-caste marriages with Harijans.
Gandhiji had stated about the untouchables, “…it
is inappropriate to consider human beings
untouchables by their birth. It is also wrong to
consider that misfortune will happen if one touches
the dead body. It is necessary to have compassion
and reverence towards them. We take bath after
touching dead body or after massaging oil or
shaving to maintain good health. There shouldn’t
be any other motive. Amidst these circumstances,
the person who hasn’t taken bath will appear dirty
but he should not be termed as sinner. If a mother
fails to take bath or wash the hands after cleaning
the dirt of his son, but a son touches her, he would
not be polluted after touching his mother. But the
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people like Bhangis, Dhedas and Chamars or
blacksmiths are considered as degraded as they are
untouchables. If these people have been bathing
with soaps for many years, wear standard clothes,
have the qualities of Vaishnavas, read Gita regularly
and carry their own business and still they are termed
as untouchables. It will be not only a part of Hindu
religion but also considered as the agony of
Hinduism. Every Hindu should fight against it. Every
Hindu who has considered it as sin, he should
maintain healthy relations with untouchables, build
camaraderie and bonhomie relation, solve their
grievances, and help them to gain victory over
ignorance and purge himself by doing
accordingly…’7

These changes have been continuously observed
in his attitude. Broadening his perspective about
untouchability, he said that castes have no scientific
basis. These castes are responsible for the
degradation of the nation. So, small castes should
come together and assimilate with big castes or
communities.8 Thereafter, Gandhiji started a weekly
newsletter namely ‘Harijan’ in 1933 as a result of
understanding the importance of abolishing
untouchability or politically overlaying this
issue.9After thirteen years, metamorphic changes
had been observed in the perspectives of Gandhiji
in 1932. In 1946, he blessed the casteless community
and stated that caste is the curse for human beings.10

He endeavoured to associate untouchability with
the principle of non-violence. He opined, “…we
worship ourselves while pretending to be praying
to the God. So, people should establish bonhomie
relations with untouchables and love ourselves
through this deed. Abolishing untouchability stands
for the spreading love and serving people in the
world. Thus, this principle of abolishing
untouchability assimilates with non-violence. …”11
In short, Gandhiji’s perspective regarding abolishing
untouchability had been changing as per the passage
of time and he openly talked about the annihilation
of the caste.
National Movement and Untouchables
The main motive behind Gandhi’s political
movement was to politically liberate India from the

shackles of slavery. Rashtrasabha was the leading
organization which represented people of the
country and cared for the grievances and
expectations of the common people. Gandhiji
expected that Congress should gain the faith of Dalits
and oppressed people as well as it should also
follow the path of social revolution while struggling
for political freedom or power. He included various
programs in his agenda which comprised Charkha,
Hindu-Muslim unity, women’s emancipation and
upliftment of Dalits etc.12So, Mahatma Gandhi
decided to know about whether to include
untouchables in non-cooperation movement in
1920s Conference in Nagpur.
Depressed Class Mission also held All Indians’
Conference in Nagpur. Vitthal Ramji Shinde was
appointed on the Subject Regulatory Committee of
National Congress as per recommended by
Mahatma Gandhi.13British Government spent large
amount on the education of untouchables. If
untouchables participate in the non-cooperation
movement, British Government would stop granting
fund for the education of untouchables. So, National
Congress also brooded over the fund for
untouchables’ education. Finally, Gandhiji said that
it is not an appropriate time to indulge untouchables
in the tough task like non-cooperation movement.
So, the government grant should be continued for
the education of untouchables.14 So, untouchables
were kept aside from this movement.
Thereafter, an independent movement of
untouchables was started under the stout leadership
of Dr. Ambedkar. Dr. Ambedkar demanded for
Independent Constituency for the untouchable
community in Round Table Conference. But
Mahatma Gandhi opposed the idea of independent
constituency for untouchables as it could split
nationalist movement.15 Though it was true, the
demand for independent constituency for
untouchables was not anti-national and never
supported British government. It was the demand
for fundamental rights of human beings. This
demand was denied to untouchables under the
influence of Varna religious system.16 Therefore, it
can’t be denied that this community kept themselves
far from the nationalist movement.
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Political freedom was the prominent need of
contemporary era. So, as a national leader, Gandhiji
took the responsibility not to split national integrity
as the process of awakening started among the
various communities which could be resulted into
the struggle for their rights. Though Gandhiji was
willing for the abolition of untouchability, he left the
personal issues like sharing food and inter-caste
marriages to the conscious mind of the people.17
He never forced for it. In short, Mahatma Gandhi
only focused on reinforcing national movement only
for the political freedom.
Entry in Public Places
Mahatma Gandhi campaigned for the equal rights
of the untouchables at public places through his
speeches and writings. But he never motivated his
disciples for public passive resistance in the crucial
issues such as entry in the temples as it could be
resulted into the severe discontent or hatred among
untouchables and upper caste people.18 But he
strove hard for slackening the clutches of
untouchability among the conservative people about
the inhuman nature of untouchability by spreading
awareness among the common people. But Dr.
Ambedkar clearly opined regarding the entry of
untouchables in temples, “…there are many types
of worship. It is not necessary to get entry to the
untouchables in the temples to directly worship the
God. They just want to prove that their entry in the
temples never pollute the temples or the holiness of
the statue doesn’t diminish due to the touch of
untouchables…’19 So, this is not only the question
of entry in the temples but also it is the question of
equality.
Dr. Ambedkar insisted for this equality to
untouchables. But Mahatma Gandhi proposed that
the insistence of bringing untouchables to hospitals
or temples should be avoided where people are
against their entry.20In this regard, Mahatma Gandhi
said, “…you are very much aware that Hindu
fundamentalists are against the entry of untouchables
in the temples. They are ready for other things but
they never allow the entry of untouchables in the
temples. They are aware about the truth that the
entry to untouchables in temples will give all rights
to them. These people should not promote the

reasons of standard of living and cleanliness of
untouchables because the living standard of Dr.
Ambedkar is high and clean. We allow him in our
houses. We share food with him. But we never bear
the shadow of the poor untouchables because we
are rustic minded people…”21

Because, Gandhiji had himself experienced the
religious fundamentalism of upper caste people. No
other person would be allowed except Brahmins in
the Padmanabhan temple in Trivandrum. Mahatma
Gandhi was also prohibited from entering in the
temple.22Gandhiji experienced another such incident
in Wardha on 11th November 1933. Mahatma
Gandhi was determined to enter the temple with
Dalits in Deoli village of Wardha district. At that
time, a pundit hailing from Banaras stood by the
door of temple with his four-five companions to
restrict the entry of Gandhiji with Dalits. They
shouted, “They would not let them allow polluting
the temple.”23 So, he avoided to enter in the temple.
After observing such incidents, Gandhiji instructed
his disciples to build new temples if conservative
people are denying entry to untouchables in the
temples.24

Mahatma Gandhi clearly opined that untouchables
should get entry in the hotels. Every community
and religion’s people stay in hotels. So,
untouchables should be allowed to come in the
hotels. Untouchables should also be allowed in the
hotels like upper caste Hindus stay in the hotels
without any conflict. They should be treated on par
with the upper class Hindus.25 He also stated that
the untouchables must have the rights to freely
communicate and roam in the public places.
Establishment of Harijan Sevak Sangh
Gandhiji determined to dedicate his life for the
service of untouchables after Puna Pact.
Establishment of ‘Harijan Sevak Sangh’ was one
of the parts of this work. The organization’s name
was kept in Hindi instead of English as per the
inclination of Mahatma Gandhi. So, they decided
‘Harijan Sevak Sang’ as the name of organization.
He felt that the workers should prominently focus
on the servitude. Gandhiji expected that Harijan
Sevak Sangh should be a registered organization
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like Charkha Sangh, Gramodyog Sangh, and Nayi
Taaleem Sangh, it should be run on the charity-
based funds and accounts should be meticulously
managed as well as workers should spontaneously
participate in the freedom struggle.26

People had supported Harijan Sangh. Many
foreigners also donated funds for it. Gandhiji
received rupees forty thousand’s fund from Japan
for the work of Harijan Sangh during contemporary
era.27Gandhiji stated that it is necessary to work
for bestowing new status to the Harijans, abolition
of untouchability from their life, imparting social
and civil rights to them and their fast educational
development. He advised laborers for huge
constructive work throughout India as per the
sentiments and willingness of Harijans to bring them
in mainstream equal to the developed section of the
society. Gandhiji replied to the question raised by
renowned Harijan leader of Madras, “Abolition of
untouchability is the toughest task and it should not
be forgotten that our work is the most difficult
task.”28In a stone-laying ceremony of Harijan Hostel
in Delhi, he said, “Untouchability should be died to
keep Hinduism alive and Hinduism should be killed
to keep untouchability alive.”29

Few students hailing from Pune had written an
application to Harijan Sevak Sangh. This application
attempted to bring into notice regarding low per
capita income of the Indians and the income of
untouchables couldn’t be even measured. He got
an opportunity to visit those three students of Pune
on 3rd January 1933. He said during discussion,
“…it is inexperienced statement of the per capita
income. Upper caste people are dying of hunger
while untouchables are dying due to less hunger.
For example, Namshudras of Bengal region,
Theonas of Malabar or the Bhangis of Mumbai.
These people are more contented as compared to
the upper caste people. Many men, women and
children work in the Bungalows. There are many
instances regarding it. The condition of Chamars is
better than others. On the contrary, Odiya people’s
bones are clearly visible but they never do the works
of Chamars and Bhangis. They are ready to die of

hunger but they never touch the work which they
haven’t done in their life. If we calculate the average
income of untouchables and upper caste people,
the average income of untouchables would not be
lesser than upper caste people…”30

Students immediately responded, “Untouchables
are the slaves and they are working as laborers.”
Gandhiji replied, “I know that you are intelligent
students. Collect the concerned information of a
village. I could examine the economic condition of
the villages in Gujarat if I have enough time for
it.”31Gandhiji stated the real condition to the
students. Though he hadn’t enough time to work
for it, he had Harijan Sevak Sangh to work for it on
national level. Harijan Sevak Sangha’s work was
confined to the establishment of schools and hostels
for untouchables, spreading awareness about
sanitation, persuading the owners of the temples
and wells to open it for untouchables.32It would
be appropriate to say that the students’ question
could have got justice if Gandhiji examined the
economic condition of the upper caste people and
untouchables through Harijan Sevak Sangh.
Evaluation
Mahatma Gandhi was a liberalist. He had faith on
the values of social equality. He also approved that
a person’s conscious mind is the final criterion of
the justice. He sternly believed that untouchability
is a blot on Hindu religion and he was not suspicious
about his opinion. Gandhiji’s personal behaviour
and his views in public never signified the concepts
such as untouchability or caste discrimination. He
equally treated untouchable families like upper caste
people during his residence in Ashrama. He happily
blessed those couples who spontaneously
expressed their desire for inter-caste marriages. He
never compromised his principles during his
conjugal life though he was little afraid of people’s
discontent.
He strictly prohibited few things while working in
social reformation movement. Political freedom was
the first need of the nation during contemporary
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era. So, as a national leader, Gandhiji took the
responsibility not to split national integrity as the
process of awakening started among the various
communities which could be resulted into the
struggle for their rights. It is observed that Gandhiji
courageously completed his responsibility. Though
Gandhiji was willing for the abolition of
untouchability, he left the personal issues like sharing
food and inter-caste marriages on the conscious
mind of the people. It certainly helped to diminish
the embitterment among untouchables and upper
caste people.
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Chhatrapati Shahu Maharaj continued this work of Mahatma Phuley. He pre-eminently rubbed elbows for the abolition 
of untouchability in Kolhapur province by establishing schools and hostels for the untouchables in his province. He 
had appointed Mahar community’s people (an Untouchable Caste) on the positions of charters of lawyership and 
Talathi (Local Revenue Officer) and broken the shackles of social and economic slavery. He issued many resolutions 
and effectively executed it for the reformations among the lives of untouchables. He facilitated education for the 
untouchables to make them self-reliant. He also opened hostels at various places. He came forward to treat them 
equally. Moreover, he participated in various meetings and conferences to spread ideological awareness among them. 
This remarkable work gave impetus to the movements of untouchables. Untouchable community regarded him as Godly 
figure due to his deeds. So, present research article endeavours to bring forth the noteworthy works of Shahu Maharaja 
regarding educational, social, and ideological awareness of the untouchables from research perspective. 

________________________________________________________________________________ 
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Research Methodology 

Historical research methodology has been used 
for the present research and available literature 
has been scientifically examined and evaluated 
in the light of concerned topic. 

Hypothesis 

Shahu Maharaja endeavoured to make 
untouchable self-reliant and establish social 
equality. 

Introduction 

Many barons ended up their lives to sustain 
their existence during British rule. Indian 
politics is going through the same situation. 
But, it has some exceptions. Kolhapur’s 
Chhatrapati Shahu Maharaj is the foremost 
name among them. Shahu Maharaja executed 
the movement for the dignified life of 
untouchables till last breath of life. He 
provided educational facilities like mainstream 
people to the untouchables. He was concerned 
about the educational, social and ideological 
awareness of the untouchables as they were 
reliant on others. In short, present research 
shed light on these remarkable deeds of Shahu 
Maharaja. 

Present research article is divided into three 
parts. First part deals with Shahu Maharaja’s 
works for the educational development of 

untouchables. Second part sheds light on his 
endeavours for flourishing social equality. 
Third part includes Shahu Maharaja’s works 
for the ideological awareness among 
untouchables. Finally, the evaluation of all 
these aspects is provided in it. 

Educational Works 

ChhatrapatiS hahu Maharaja paved the way for 
the development of untouchables by opening 
schools and hostels for them. While doing so, 
he strove hard to eradicate prejudices from 
untouchable community and insisted to provide 
equal opportunities in education. He adopted 
the policy of upliftment of the backward 
communities through education in his 
province. Many hostels were established for 
the students of various communities in 
Kolhapur. In 1908, he also opened hostels for 
untouchables by involving his colleagues 
namely BhaskarraoJadhao, Mahadeo Dongare, 
Bagal, Shinde etc. He established an 
organization namely ‘Education Proliferating 
Board’ (Vidya Prasarak Mandal) for this 
work(Pawar 72-73). These people strove hard 
to find out the children of untouchables for 
hostel as well as endeavoured to enhance their 
educational status equal to the mainstream 
people’s children (Pawar).But, it was tough 
task to convince untouchables for education as 
they were apathetic about the education. So, 
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Shahu Maharaj worked hard to overcome these 
issues. Only five schools were existed for 
untouchables in his province at the time of his 
coronation and the number of students was 
168. The number of schools for untouchables 
became 16 and the number of students was 416 
during 1907-1908. The number of schools for 
the untouchables gradually increased due to the 
endless efforts of Maharaja. In 1912, the 
number of schools for the untouchables 
became 27 and the number of students was 636 
during these four years(Pawar).He 
wholeheartedly supported for opening the 
schools for untouchables. He was personally 
observing the financial provisions of these 
schemes. Chhatrapati Shahu Maharaja and 
Bhaurao Patil devised a unique scheme of fund 
collection for the proliferation of education 
among educationally backward communities in 
Satara district. He was very interested in 
wrestling and many wrestlers were there under 
his patronage. He took the cost of 4-5 pairs of 
wrestlers and handed them over to an assigned 
committee. People were too interested in 
wrestling in Kolhapur province.He executed 
the scheme of selling tickets of wrestling 
matches in various villages and spent income 
on the proliferation of education(Prabodhan 
Monthly Magazine (Marathi) 64). 

Chhatrapati Shahu Maharaja started building 
hostels for untouchables and appointing new 
teachers to proliferate and promote education 
among untouchables in his province 
(Warkhede 34).In 1907, he established a 
branch of Depressed Classes Mission in 
Kolhapur. ‘Miss Clark Student Hostel’ was 
established under this mission. Moreover, he 
opened a free hostel and mess for 50 
untouchable students in his palace. Sometime, 
he personally taught to students (Shinde 243). 
He continued this work endlessly in his 
province. He also generously donated for those 
organizations which were dedicated for the 
upliftment of untouchables. He presided over 
All India Backward Classes Conference of 
1920 in Nagpur. He munificently donated five 
thousand rupees to Chokhamela Boarding        
(N. R. Shende 41). He generously donated 
many times for various noble works. 

Shahu Maharaja’s efforts regarding the 
proliferation of education in untouchable 

community reflect in his various issued orders. 
He issued most important order on 24th 
November 1911. As per stated in this order, all 
types of education were made free for the 
untouchables in his province (Pawar 74). 
Special scholarships were given to the 
meritorious students from untouchables from 
the court. He approved two thousand and five 
hundred rupees by issuing an order on 7th April 
1919 to promote education among 
untouchables and offered books, slates, and 
pencils to them(Pawar 74).As per stated in his 
an order, ‘Education department of province 
should treat everyone equally without any 
discrimination among untouchables and 
mainstream people like American Mission, 
Saint Xavier, Wilson College and Mission and 
Arya Society’s schools, colleges, and 
residential schools in Banglore, Panchgani, 
Railway and government personnel. 
Government aided schools should respectfully 
treat untouchable students and enrol them in 
the schools' (Prabodhan Fortnightly (Marathi) 
122).He conveyed this order to various 
branches of the organization. Shahu Maharaj 
was very serious about the education 
untouchables and it is clarified in an order. As 
per this order, government buildings are not for 
private works. It should be used for the sake of 
government. Everyone should be treated 
equally without any discrimination between 
untouchables and mainstream people. If 
untouchables pay the taxes levied on them, 
why should they be treated so badly? 
(Prabodhan Fortnightly (Marathi)). He hoped 
that the private and government organizations 
which avail grant under education department 
in the form of buildings and free ground, they 
should treat untouchables with more affection 
and respect as compared to upper-caste people. 
Mainstream people have many ways to educate 
themselves. But, untouchables don’t have such 
mediums to achieve it. If the principals or 
teachers fail to treat untouchables equally, they 
will be punished. As well as, the grant of 
private institution will be revoked in that case 
(Prabodhan Fortnightly (Marathi)). As per 
another order issued by Shahu Maharaj, if any 
individuals from School department contravene 
this order, they should send their resignation 
letter within six weeks. He will not get 
pension. As well as, the court will revoke the 
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grant and other aids if the aided organization 
contravene to it (Prabodhan Fortnightly 
(Marathi)).Moreover, he expected that every 
teacher should help untouchable students 
whenever they come to school though he is 
very tired due to work (Prabodhan Fortnightly 
(Marathi)).Thus, Shahu Maharaja was an 
avant-garde whose movement developed 
interest among backward classes and made 
them aware about their human rights 
(Khairmode 260-261).Shahu Maharaja’s 
educational works made untouchables aware 
about their condition and increased the 
proportion of untouchables’ education in his 
province. 

Elimination of Social Inequality 

Shahu Maharaja everlastingly endeavoured to 
build new society based on equality by 
violating traditional caste system in Hindu 
society. He was motivated by the thoughts of 
annihilation of caste, abolition of 
untouchability, destroying the artificial walls 
between superior and inferior, upper and lower 
classes (Kharat 14).Shahu Maharaja issued an 
order stating no one will desecrate 
untouchables. Labourers of village, police 
assistant and local revenue personnel will be 
held responsible for it if this happen in the 
province (Prabodhan Fortnightly (Marathi) 
122). He opened all public places for 
untouchables in the province. He bestowed 
equal rights to untouchables by opening public 
taps, wells, lakes, inns, hospitals, schools, and 
offices for them(Gore and Limaye 21).He 
remarked about untouchables, “I believe that 
true national service lies in breaking the 
shackles of inhuman oppression which 
completely enslaved untouchables. Lower caste 
people can’t do it though they endlessly strive 
hard for it. Upper caste people should abandon 
the rights which they have been enjoying since 
ancient times in inheritance(Bagal 9-10).He 
issued an order stating that the children of 
untouchables should be enrolled in government 
schools like others and all the independent 
schools which were opened for them should be 
closed. As well as, the children of various 
castes and religions should be seated 
collectively without observing any desecration 
(Prabodhan Fortnightly (Marathi) 122).His 
motive behind providing religious education to 

untouchables was to establish equality in the 
society. So, he organized thread ceremony 
(Upanayan ritual) for untouchable students 
before initiating their religious education. 
Shahu Maharaja was the first ever well-known 
King in the history who gave Veda’s santha by 
organizing thread ceremony for the 
untouchables and brought them up equal to the 
so-called superior status of Brahmins(Pawar 
75).The work executed by Shahu Maharaja in 
his province inevitably affected and shattered 
the very roots of Brahmanism. So, few 
Brahmins from Pune complained about Shahu 
Maharaja to British and tried to politically 
suppress him. At that time, he stated, “I don’t 
care if I am dethroned while serving for the 
backward classes. He warned to the antagonists 
and contemporary British that I will 
everlastingly strive hard until the last breath of 
my life to eradicate the miseries of persecuted 
communities (Garud Weekly 2).He organized 
the movement of social equality. This 
movement had given constitutive form to the 
abolition of untouchability (Bansode 2).Shahu 
Maharaja prominently stressed on developing 
social equality by restraining detrimental 
customs and traditions prevalent in Hindu 
society. 

Ideological Awareness 

Shahu Maharaja endeavoured to provide equal 
opportunities of education and employment to 
untouchables in his province. Whole 
untouchable community was indebted forever 
for this historical work. The best example of 
this work was Mahar barons of Karveer of 
Bastwadpeta Raibaug area had submitted an 
application regarding Maharheirdom on 27th 
July 1921. While mentioning the works of 
Shahu Maharaj regarding the upliftment of 
untouchables, they stated, “The generous King 
has tried many ways for our upliftment and 
reformation. You opened boarding, schools, 
provided employment to many people, some 
entered in the profession of lawyer, and the 
King treat us like his own children with equal 
affection sidelining any type of discrimination. 
So, our community worships you like the God 
and will be indebted forever for this 
remarkable work” (Bahishkrit Bharat 
Fortnightly (Marathi) 11). It indicates that 
untouchables were bowed down to the works 
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of Shahu Maharaja. But, he unceasingly 
endeavoured to spread ideological awareness 
among untouchables. He said about the 
tradition of untouchability that, ‘Dweej people 
were considering themselves superior by birth 
and inferior to Shudras (untouchables) when 
Vedic religion deteriorated after Mahabharata. 
So, the most of the population of India was 
deprived of education, religion, and prosperity. 
But, the atrocities meted out to untouchables 
stopped during Buddha’s era. Thereafter, 
fanatic Hinduism was flourished based on 
Vedas which culminated into the growing 
casteism in the society. Its branches also 
flourished at large scale. Nowadays, the 
casteism and atrocities meted out to 
untouchables is considered as the 
commandment in Hinduism”(Prabodhan 
Fortnightly (Marathi) 122-123).Shahu 
Maharaja felt that mainstream people should 
come forward to overcome this problem. As 
well as, lower caste people should strive hard 
to uplift themselves and enhance their status, 
and upper caste people should also collectively 
work with lower caste people. It will help to 
annihilate casteism systematically and 
amicably(Mooknayak Forthnightly (Marathi) 
5).As well as, Shahu Maharaja suggested that 
inter-caste relationship should be established to 
eradicate casteism from the society. Legal 
barriers should be resolved to increase inter-
caste marriage which will be beneficial to 
overcome this issue. Legal provisions should 
be made for it(3-4).Shahu Maharaja chaired All 
India Backward Classes Conference in May 
1920.He clarified in the conference that 
‘development of the nation depends upon the 
proportion of the abolition of casteism" (3-4). 

In All India Backward Classes Conference at 
Delhi, Rajashree Shahu Maharaja said, 
“Emergence of British Empire lead towards the 
awareness and renaissance in our life. We 
shouldn’t forget it. As well as, nation’s 
political future depends upon the character of 
the citizen of respective nations. So, everyone 
should endeavour to improve his own 
character. Everyone should prove their 
capabilities to use given rights through their 
behaviour” (Bahishkrit Bharat Fortnightly 
(Marathi) 4).He never propagated himself as 
the leader of untouchables though he 

significantly contributed in this work. He 
always worked merely as a servant of 
untouchables. Shahu Maharaja expressed his 
views in All India Backward Classes 
Conference in Nagpur saying, “If any calamity 
wrought upon you, I will hand over my empire 
to the prince to render the service for you” 
(Bahishkrit Bharat Fortnightly (Marathi) 3). 
Shahu Maharaj always felt that the path of the 
emancipation of untouchables will be more 
substantial if the leadership of the movement of 
untouchables emerge out of untouchable 
community. He wanted to suggest the same 
message from a letter written to Gawai. In this 
letter, he said, “You should not give the 
leadership of your community’s movement to 
others. The credible and suitable leader should 
be appointed from own community. Otherwise, 
other community’s leaders will play with your 
and movement’s future” (N. R. Shende 39). So, 
he publically declared Dr.Ambedkar as the 
leader of untouchables in the Mangaon 
conference which was chaired by him. 
Thereafter, untouchable community resolutely 
stood with Dr.Ambedkar resulting into gradual 
decrease in the fame of other leaders. A 
movement for the emancipation of humans 
organized under the leadership of 
Dr.Ambedkar. 

Conclusion 

Shahu Maharaja ceaselessly extended Mahatma 
Phuley’s Truth-Seeker (Satyashodhak) 
movement. He used his power to constitutively 
eliminate inequality from the society.The 
prominent role of an avant-garde is to bring 
metamorphic changes among the lives of 
people, lead them towards progress by making 
aware them about humanity. 
ChhatrapatiShahuMaharaj was an iconoclast as 
far as this perspective is concerned (Garud 
Weekly, (Marathi) 1).The era when Shahu 
Maharaja raised the issue of the abolition of 
untouchability was not as congenial and 
progressive as it is today.It is meticulously 
illustrated in the death article of Shahu 
Maharaja in Kesari newsletter.Author of Kesari 
said, “No one can surpass the expertise and 
intellectual capability of Shahu Maharaja in 
epistemology, politics, and sociology in 
today’s era. People are witnessing the output of 
his massive and hard work” (Prabodhan 
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Fortnightly 117). Thakare, a campaigner and 
social reformer, had endeavoured to show how 
different community’s people looked at the 
work of Chhatrapati Shahu Maharaja with 
wide-ranging perspectives. In this regards, he 
said, “He was a foe for Chitpawan 
community’s people. He was a rebel in 
religious sphere for Deshasth community. He 
was a lovely friend to Mumbai and Indian 
Government, father to Non-Brahmins while an 
angel of God for untouchables” (Prabodhan 
Fortnightly (Marathi) 116).It clarifies different 
perspectives of the people towards Shahu 
Maharaja’s works. In a tribute to Shahu 
Maharaja after his demise on 6th May 1922, it 
was written in ‘Bahishkrut Bharat’, “He was 
our Abraham Lincoln who has proven that if 

you bore the seeds of love, it will never give 
you the fruits of hatred; he is our laurel; he has 
wiped out the blot of untouchability imprinted 
on the minds of Hindus. He was our God…” 
(Bahishkrit Bharat Fortnightly (Marathi) 3). 
Dr.Ambedkar remarked, “Shahu Maharaja 
endlessly strove hard to abolish social 
inequality and devastated the stronghold of 
Brahmins”(Moon 307).Thus, present study 
clarified that Chhatrapati Shahu Maharaj 
always took care of the development of 
untouchables. He strove hard for their 
educational, social, and ideological awareness 
of the untouchables. Shahu Maharaja’s this 
massive work is inspirational for the 
forthcoming generation. 
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ABSTRACT 

Untouchability had been prevalent from ancient era in Indian Society. The lives of this community’s people became 
intolerable due to untouchability. Many efforts of reformation in the social milieu of India had been undertaken during 
British rule. Untouchables were relentlessly endeavouring for the upliftment of the society. Amidst these circumstances, 
V. R. Shinde promoted the organizational reformation of the untouchables. Ideologically he was an avant-garde. He 
was prominently associated with Bramho Society and Prarthana Samaj (Prayer Society) and endlessly worked for the 
upliftment of untouchables. He established ‘Nirashrit Sahyakari Mandal’ (Board for Assistance to Orphans) for the 
betterment of untouchables. He endeavoured to pave the way for social, religious and political development of the 
untouchables. His deeds helped to foreground the work of Dr.Ambedkar. V. R. Shinde and Dr.Ambedkar’s paths 
regarding the betterment of untouchables were radically ununiformed as there was fundamental ideological difference 
in their modus operandi. But, V. R. Shinde stout-heartedly placed it on national level and dedicated his youth for 
humanizing the wretchedness of untouchables. His remarkable deeds are still buried in the graves of history. So, 
present research article is an attempt to unearth his deeds regarding untouchables. 
________________________________________________________________________________ 

Keywords: V.R. Shinde, PrarthanaSamaj, BramhoSamaj, Untouchability, Depressed Class Mission, 
Dr.Ambedkar. 

 
Introduction 

Contemporary society was so dumb and silent 
though they were witnessing how humans 
enslaved other humans. This community had 
been denied social, religious and political 
rights. Any efforts made for bringing 
untouchables into mainstream were considered 
as the violation of religious principles of 
Hinduism. So, no one had dared to educate and 
reform them due to the resistance from the 
orthodox people until the emergence of 
Mahatma Phuley. Mahatma Phuley opened 
first school for the untouchables and opened 
the frontiers of their all-pervasive development. 
Mahatma Phuley started the process of social 
dissemination by initiating Satyashodhak 
(Truth-seeker) movement in Maharashtra. 
Chhatrapati Shahu Maharaj continued the work 
after Mahatma Phuley in Maharashtra. 
Thereafter, V. R. Shinde executed 
organizational work for the upliftment of the 
untouchables.The leadership of Dr.Ambedkar 
was emerging from untouchables during the 
same era. Shinde belonged to Maratha 
community so he didn’t bear the brunt of 
untouchability. He hadn’t experienced the 
agonies of untouchability. But, Dr.Ambedkar’s 
path of abolition of untouchability was 

different from V. R. Shinde as he had 
personally experienced it. In short, present 
research paper shed light on the social and 
political works of V. R. Shinde for 
untouchables. 

Early Life 

Vitthal Ramji Shinde was born at Jamkhandi in 
Karnataka on 23rd April 1873. His ancestors 
were the heirs of Sinda of Mandali dynasty 
during Twelfth Century. They were the barons 
of Surapur province during the second half of 
Eighteenth Century in Vijapur district (Shinde 
V. R., p. 236).It was the land where Marathi 
and Kannada languages were flowing together 
in a stream. Vitthal Ramji Shinde’s father was 
in lead in flourishing Bhajani Sect of 
Jamkhandi Pandharpur. As a result, hymns 
were regularly sung at their home. He approved 
that these hymns significantly contributed in 
his religious development (Shinde V. R., p. 
17).Thereafter, their economic condition 
deteriorated gradually. Amidst this crucial 
time, his mother painstakingly sheltered their 
family and courageously handled the situation. 
She bore the brunt at mother’s house which 
made her capable to endure and tackle all these 
circumstances (Pawar G. M., p. 83).They had 

116-126 

257



Vidyabharati International Interdisciplinary Research Journal 11(1)                                ISSN 2319-4979 

 

Sept. 2020                                                                      117                                                          www.viirj.org 

to reel under miserable familial condition due 
to father’s joblessness and losing their 
agricultural land. Amidst this crucial condition, 
he got admission in Ferguson College, Pune for 
B. A. on the basis of scholarship (Paswan & 
Pramanshi, p. 116).His passage which was 
written in his diary dated 22nd May 1898 while 
educating in Pune shows his willingness for the 
betterment of untouchables.It was noted, 
“Today the Founder President of Maharashtra 
Village Education Society namely Kalaskar 
from Baramati has come to our hostel. I was 
listening to his remarkable deeds and 
selflessness. He has shown his solicitude for 
the extremely lower-castes like Mahar-Mang. 
Brooding over these facts, I heartily feel so 
ashamed of myself and repulsive too” (Shinde 
V. R., p. 265). It clarifies that he had fervour of 
the upliftment of untouchables since he had 
been a student. He admitted in Mumbai 
University for Law in 1899 after completing 
his graduation from Pune. Thereafter, he 
admitted in Manchester College after getting 
Unitarian Scholarship. Sayajirai Gaikwad 
Maharaj of Baroda Province financially 
assisted him in his decisive days. Prarthana 
Samaj appointed him as its campaigner when 
he returned to India in 1903. Afterward, he 
downrightly dedicated himself in social 
service. Shinde’s participation in Prarthana 
Samaj disappointed Maratha community’s 
people. According to Maratha community’s 
people, Shinde had completed his education 
from the fund of Marathi community and 
foreign expenses were also funded by Baroda’s 
King. So, it was inappropriate to participate in 
the service of Prarthana Samaj instead of 
serving for Maratha community’s people. But, 
Shinde endeavoured to correct the 
misconceived notions in the mind of his 
community’s people. If the King doesn’t 
confine himself in the service of selective 
people, how could his disciple be ideologically 
different from him? (Shinde V. R., p. 179).  

Advocators Of Prarthana And Bramho 
Samaj 

Shinde was very devoted by nature as he had 
been influenced by the sacraments of Warkari 
sect. He got engaged with Prayer Society when 
he was educating in Pune. Shinde was 
copiously influenced by the speech of 

Mr.Kashinath Balwant Marathe of Prayer 
Society (Shinde V. R., p. 110). He entered into 
Prayer Society in 1898 and he took ordination 
of this society. He endeavoured to get 
scholarship given by ‘British and Foreign 
Association’. The prominent motive of this 
scholarship was to reciprocate ideas and 
religious principles of the generous institutions 
like Prayer and Bramho Societies in India 
(Kadam, p. 66). He admitted to Manchester 
College in Oxford for theological education in 
1901. As per the norms of Unitarian 
Scholarship, it was mandatory to devote 
himself for religious preaching and 
campaigning till the end of life (Shinde V. R., 
p. 142). Shinde returned to homeland after 
concluding his foreign journey in 
1903.Thereafter, he commenced his 
philanthropic work as one of the campaigner of 
Prayer Society (Shende, p. 52). As an able 
preacher and campaigner, he devoted himself 
by taking responsibility over himself to 
invigorate, functionalize and competently 
spread Prayer Society’s principles among 
common people. The principles of Prayer 
Society and Bramho Society were analogous in 
nature. So, he also intermingled with Bramho 
Society. In this regard, he remarked, “I become 
a reformer not because of I have entered in 
Bramho Society. I was a reformer so I come to 
Bramho Society.I have observed that the 
structure and principles of Bramho Society is 
meticulously analogous with the pictures of 
human life that I have intermittently portrayed 
in my mind as per my generous nature. 
Moreover, I have assimilated with it too early 
and completely dedicated himself for its work 
as I am so enthusiastic” (Shinde V. R., p. 149). 

Shinde initiated innovative policies for 
campaigning Prayer and Bramho Society. He 
established a significant association namely 
‘Young Bramho Association’ in 1905. He 
precisely prepared the rules for the 
memorandum of the association to prepare the 
youths, who participated in the Prayer Society, 
for ardently observing the principles of the 
association (Shinde V. R., p. 161). The 
prominent motive behind the establishment of 
this association was to incline them for worship 
by uniting the youths of Bramho familyto 
increase harmony among them and 
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campaigning for the religion, brotherhood and 
world peace (Kadam, p. 69). As well as, he 
started the reading of various scriptures by 
beginning ‘Liberal Scripture Reading Classes’ 
in temple. He had remarkably done the job of 
distribution of millions of posters and booklets 
among the people who weren’t the members of 
this society through ‘Postal Mission’ and 
spread awareness among the people (Shende, 
p. 52). ‘Central Postal Mission’ of London had 
taken cognizance of his remarkable work and 
British Foreign Unitarian Association’s 
Secretary had passed a congratulatory 
resolution on 12th February 1904 for 
successfully running the work of Mission 
through Prayer Society (Shinde V. R., p. 175). 
Mr.Kisan Fagu Bansod, a youth from Mahar 
community, residing at Mohapa near Nagpur, 
inclined towards Prayer Society by reading 
some liberalistic books of Society’s Postal 
Mission in Mumbai. He was present in Annual 
Festival of Prayer Society in 1905.Due to this 
participation and acquaintance, the movements 
regarding self-upliftment in Mahar community 
fascinated Prayer Society’s campaigners and 
attracted them towards it (Shinde V. R., p. 
210).Shinde endeavoured to inculcate the 
principles and values of Prayer and Bramho 
Society in Indian society. He strove hard to 
prohibit Bramhin religion by relentlessly 
endeavouring to ameliorate Prayer society 
(Kurkure, p. 7). Shinde travelled across India 
for three times during 1903 to 1906. He 
delivered a talk before ‘Social Reform 
Association’ at Mumbai in 1906. He 
systematically presented the issues of outcastes 
in India, region-wise population of outcastes 
etc. (Pawar D. , p. 453). Thereafter, he 
established ‘Depressed Class Mission’ by 
focussing on the issues of outcastes. He 
emerged as an exponent of untouchables. But, 
he everlastingly left the work of Mission after 
Dr.Ambedkar dived into social work. 

Shinde again inclined towards Bramho Society 
after abandoning Mission. He relentlessly 
travelled to Madras region during 1924-25 as 
an all India campaigner of Bramho Society. He 
refrained to the untouchables from converting 
to other religions. As well as, he performed 
ordination of the people who left Hinduism and 
had been converted to other religions (Shinde 

V. R., pp. 247-248). The condition of Bengal 
was radically different from that of Madras 
during contemporary years. While rationalizing 
it, he remarked, “Untouchables opened and ran 
all the schools in Bengal from many years. The 
prominent reason behind this difference was 
the high-class standard of the untouchables in 
Bengal. Education department of Bengal 
province and Calcutta University’s democratic 
policies are prominently responsible for the 
rapid development of untouchables in higher 
education (Shinde V. R., 1976, p. 251).  

Shinde started studying Buddhism during 
1925-26 because he wanted to experience 
Buddhist lifestyle by travelling in Myanmar. 
He also studied Pali language for it. 
Maghotsava (Festival of the Brahmos) of 
Bramho Society was held during 24th January 
to 6th February 1927 in Calcutta. In this 
meeting, Shinde said, “I am Buddhist.” 
Missionaries were so flabbergasted by his 
assertion. Taking cognisance of the disputable 
situation, Mr.Gurudas Chakravorty, President 
of the Conference, tried to edify the members. 
He illustrated Shinde’s opinion in following 
words, “Try to understand the spiritual sense of 
Shinde. Bramho Society is all-comprehensive 
and Shinde is an epitome of it. He is going to 
Myanmar to observe Buddhism. The people of 
Myanmar and Bramho Society will be certainly 
benefitted by the liberalistic nature of Bramho 
religion” (Shinde V. R., pp. 370-371). 

Establishment Of Depressed Class Mission 

V. R. Shinde perceived various severe issues of 
the untouchables when he was roaming across 
India. According to him, Indian untouchability 
is not only local or religious but also casteist or 
national and perpetual in its manner (Shinde V. 
R., p. 10). Shinde wrote on ‘The Issue of 
Indian Untouchability’ and elaborated five 
prominent causes of the origin of 
untouchability (Kshirsagar, p. 21). 
Untouchability is an independent human 
organization. Shinde believed that it had its 
origin at the very outset (primary stage) of the 
human species (Shinde V. R., p. 12).Three 
symptoms of Indian untouchability i.e. caste-
based untouchability, communal boycott, and 
everlasting negligence of law are still prevalent 
in Indian society (Kshirsagar, 1994, p. 9). 
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Ordination during Muslim reign had abolished 
untouchability to some extent because Islamic 
principles never endorsed Hindu traditions and 
customs. But, British-Hindi government was so 
coward and insidious in this regard (Shinde V. 
R., p. 11) because Shinde alleged that Bitish 
never enthusiastically came forth for the 
abolition of untouchability. 

Untouchables came forward with the issue of 
untouchability and established mini 
organizations to confront with their issues at 
the outset of twentieth century. Ex. 
‘Somvanshiy Society’ in Pune headed by 
Shivram Janaba Kamble; ‘Lower Caste 
Organization’ in Nagpur headed by Kisan 
Fagu; Shrimantrao Thorat led ‘Somvanshiy 
Welfare Society’ in Nagar etc. organizations 
were actively working for the betterment of 
untouchables. Shinde was brooding over to 
establish an organization for the 
comprehensive welfare of untouchables. His 
pragmatic and conscious role behind the 
establishment of the organization was that if 
every organization works individually and 
independently, gradually these organizations 
will wane according to the passage of time 
(Pawar D. , p. 453). So, he determined to 
establish all India level organization to 
collectively venture for humanizing the 
untouchables. As per the census of 1901, 
India’s population was 29,43,61,056 out of 
which the population of untouchables was 
more than five crore. It means untouchables 
constituted one-sixth of India’s population 
(Shinde V. R., p. 92).So, Shinde focussed on 
how Mahar (an untouchable caste) 
community’s people are running the movement 
as untouchability is the major issue and how 
the awareness is spreading among them. At the 
same time, Mahar community’s people ran a 
movement through ‘Somvanshiy Society’ for 
the upliftment of their community in 
Ahamadnagar. Shinde went to Ahamadnagar to 
know about the works, to get familiar with its 
activists, and to interact with them (Khairmode 
C. B., p. 226).Shinde organized a meeting at 
Bhingar village which was four miles away 
from Ahamadnagar in 1905. He read the 
content in a pamphlet issued by Kisan Fagu 
Bansode’s ‘Somvanshi Hitchintak Samaj’ in 
the meeting. Shinde read the most ethical lines 

in the pamphlet: “Though untouchables have 
tolerated the injustice and exploitation by 
upper-caste people, they should endeavour for 
their own upliftment without hurting the 
sentiments of upper-caste people.” Shinde 
inspired for the work of upliftment and 
determined to dedicate himself to this work 
after reading that content in the meeting 
(Shinde V. R., pp. 215-216).Thereafter, Shinde 
decided to establish a mission to execute it 
systematically. But, he had to face financial 
crisis for that reason. Shivram Kamble, a 
person from Pune, visited Dr.Santuji Ramji 
Lad, an honest activist of ‘Truth-Seeker’s 
Society’, to overcome the financial problem. 
Dr. Lad was well-acquainted with 
Damodhardas Sukhadwala who was a well-
known shroff in Pune. He gave one thousand 
rupees on advance for the work. In 1906, 
Shinde established ‘Association for Aid to 
Destitute’ in Mumbai from that donation and 
commenced his work for the welfare of 
untouchables (Navalkar, pp. 31-32). The main 
motive of this association was to provide 
education, jobs, equal and benevolent 
treatment, preaching liberal perspective 
regarding religion, behaviour, health and 
citizenship to the impoverished and lower-caste 
communities like Mahar, Mang, Blacksmiths, 
Dhed, Pariya etc. as well as assisting them for 
self-upliftment and development through 
various means (Shinde V. R., p. 212). 

Shinde endeavoured to associate Depressed 
Class Mission with Bramho religion’s 
ideology. As per stated by him, Bramho 
religion is nothing but the incorporation of all 
religions. But, it stresses on the significance of 
sanctity of the mind and ‘Association for Aid 
to Destitute’ ran the work of social equality 
with same sanctity of mind (p. 9). Shinde 
believed that untouchability can be abolished 
on the basis of liberal religion and a program 
on the comprehensiveness of all factors of the 
society. If upper-caste and untouchables come 
together, it will help to eliminate prejudices 
about each other. Furthermore, it will help to 
civilize and cultivate the minds of lower-caste 
offspring in the vicinity of upper-caste people 
(Pawar D. , p. 455). These people came 
forward for executing home-sacrament for 
those untouchables who had adopted this 
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simplified ideology of the religion.In 1910, 
after four years of the establishment of 
‘Association for Aid to Destitute’, Vitthal 
Ramji Shinde renamed this association as 
‘Depressed Classes Mission’ (Shinde V. R., p. 
218).Though Arya Society and Prayer Society 
had started the movement of untouchability 
abolition, the issue got more relevance after the 
establishment of Depressed Classes Mission 
(Bansode, p. 2).DayaramGiddmal donated 
hundred rupees per month to start home for 
destitute at the beginning of the mission. This 
donation continued for only three years. But, 
the donation was stopped at the end of June, 
1910. Vitthal Ramji Shinde somehow 
continued the work of Mission by initiating 
rupee fund, rice fund, clothes fund, Box fund to 
overcome the financial crisis (Shinde V. R., pp. 
241-242).Rich people from Hindu, Christian, 
Parsi, Muslim etc. communities were coming 
out to financial aid the noble work of the 
organization. Government personnel were also 
compassionate with the organization. Miss 
Violet Clark, daughter of Sir George Clark, 
Governor of Mumbai, actively supported the 
work of organization (Khairmode C. B., p. 
227). 

Shinde studied the issues of untouchability. He 
considered that untouchables should be 
educated for the abolition of untouchability. 
The main motive of Mission behind opening of 
the schools was not only to teach reading and 
writing but also to civilize the minds of the 
students and their parents (p. 9).So, he stressed 
on the educational awareness among 
untouchables and the establishment of schools 
and hostels for their children (Kharat, p. 15). 
He started hostels for the students in Pune, 
Nagpur, Mumbai and Madras by opening an 
institution namely Depressed Class Student 
Mission (Gore & Limaye, p. 19).The 
association aimed at campaigning for the jobs 
for untouchables along with educational 
awareness, resolving their social problems, 
cultivation of universal religion, individual 
morals, and citizenship (Pandit, p. 19). With 
the same motive, Depressed Class Mission 
opened 24 schools and 5 hostels in the 14 
branches at Mumbai, Pune, Satara, 
Mahabaleshwar, Dapoli, Thane, Malwan, 
Mangrul, Madras, Hubali, Akola, Amravati, 

Bhawnagar, and Indur. As well as, total 55 
teachers and 1100 students were taking 
education in twelve other institutions of the 
Mission. The expenditure of Mission increased 
upto 20,000 rupees per annum (Shinde V. R., 
p. 216). Many old organizations were merged 
with Depressed Classes Mission due to acute 
financial crisis. Out of which, one organization 
was from Southern-India. It was an 
organization established in 1896 by Rangrao at 
Mangrul for the upliftment of the untouchables. 
He endeavoured to establish schools and 
hostels for the untouchables. Moreover, he also 
strove hard to establish independent colonies. 
He got 75 acres of land from the government 
for the work. He reserved 35 acres of land for 
the colonies of untouchables and remaining 
land was used for farming. Thereafter, this 
organization was merged with the Depressed 
Classes Mission in 1922 as it was economically 
relegated (Moon, p. 97). In this way, the work 
of Shinde’s Depressed Classes Mission work 
became comprehensive. 

Shinde’s many upper-caste colleagues were 
handling the administration of Depressed 
Classes Mission after Mission flourished 
widely.But, Shinde’s colleagues lacked the 
fervency which Shinde had about the 
untouchables. It led towards the mobocracy in 
the administration of Mission. The anarchism 
in the administration of Shinde’s Mission 
caused discordance between Shinde and 
Dr.Ambedkar (Moon, p. 101).Furthermore, 
Depressed Classes Mission failed in 
extensively promoting and proliferating 
education among untouchables. It led towards 
the disappointment among untouchables. In 
1921, Shivram Kamble came forward and 
established ‘Untouchable Upliftment 
Association’ (Asprushya Sudharak Mandali) in 
Pune (Navalkar, p. 43). Various untouchable 
communities had discordance among them. 
These communities were envious with each 
other. Bramhin and Non-Bramhin allegedly 
criticized Shindein their news papers for his 
discriminative nature among untouchable 
communities. It was said, “It is natural to be 
enraged with Mr.Vitthal. He strove hard for 
Mahar community’s people. Why didn’t he 
work hard for Matangs? Why didn’t he appoint 
Matang community’s maid instead of Mahar? 
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(Naike, p. 87). This criticism caused dilemma 
in the minds of other community’s people 
regarding his work. Furthermore, some of the 
untouchable leaders, involving in the executive 
body, were suspicious that Shinde’s 
organization was working in favour of a 
particular community though Depressed 
Classes Mission worked hard for the 
betterment of untouchables. So, various 
communities’ people including Mahar, Mang 
and Chamars protested in a meeting against the 
discriminative Shinde policy (Moon, p. 126). 
As per Shinde’s open invitation on 29th March 
1923, many leaders of ostracized community 
had participated with their disciples in a 
meeting held at Depressed Classes Mission, 
Bhokarwardi, Pune on 15th April 1923.But, 
Shinde’s colleagues prohibited these people 
from entering in the meeting and the meeting 
was organized in a closed room. So, these 
people gathered in Sir Padamji ground for 
meeting. Mr.Gholap was the chair-person of 
this meeting. Mr.Tatya Narayan Shinde, a 
person from Chamar community, proposed a 
resolution that ostracized people wouldn’t 
support any activities of Shinde and 
Patode,organized through Depressed Class 
Mission on the name of betterment of 
untouchables. As well as, government and 
well-wishers should understand that the 
meeting organized by Shinde is unlawful. Mr. 
K. K. Sakat, a person from Matang community, 
affirmed the resolution (Moon, p. 
100).Thereafter, Shinde’s colleagues and social 
activists from upper-caste severely criticized 
him. However, he continued his work till 1925-
26. But, he was disappointed as there was no 
previous enthusiasm in the work and he 
gradually detached himself with the Mission 
(Khairmode C. B., pp. 45-46). 

V. R. Shinde And Indian National Congress 

Rashtrasabha (National Congress) was 
gradually shaping as the representative 
organization of all Indians in the political 
sphere of India. Shinde hoped that various 
classes in India should participate in the 
organization and make it more advanced and 
powerful. Shinde spread awareness among 
untouchables through Mission. During the 
same era, Bramhin-Non-Bramhins, 
mainstream-untouchables like groups were 

emerging in the society. Shinde felt that this 
newly emerged Non-Bramhinism is 
detrimental for the national integration (Shinde 
V. R., p. 286).Majority of Maratha community 
resides in Maharashtra and it is the backbone 
of Maharashtra. Shinde expected that the 
awareness should be spread among Bramhins 
to untouchables. He consistently advised 
National Congress to deal with the issues of 
untouchables to assimilate and involve them in 
national movement. If the leaders of National 
Congress show sympathy about the abolition of 
untouchabiliy, it will give impetus to the social 
reformation with their participation. As well as, 
untouchables will incline towards National 
Congress which will help to increase its 
strength.In 1917, Shinde passed a resolution in 
a session in Calcutta saying, ‘Atrocities are 
meted out to untouchables since ages, it should 
be stopped immediately’ (Pandit, pp. 23-24). 
Shinde was active in Congress. He started to 
organize a conference on various social issues 
in the same village where the Annual Session 
of Congress was held in. This move upheld the 
issues of untouchables in political sphere. 
Many people thought that Congress should not 
only focus on the political demands but also it 
should strive hard to eradicate social evils 
(Surana, p. 18).A district level conference of 
Congress was held at Lonawala. 
Mr.Shankarrao Lawate insisted to put forward 
the resolution of self-government in the 
conference. Shinde expressed his opinion that 
the conference should put forward the 
resolution of untouchability abolition first. 
Thereafter, they should pass the resolution of 
self-governance. Taking cognizance of the 
discordance, Lokmanya Tilak upheld the side 
of Shinde. Shinde felt that the work of 
untouchability abolition can be easier if 
national leaders support with similar spirit 
(Pawar D. , p. 463). Shinde relentlessly strove 
hard for it. 

Shinde stepped forward for All India 
Untouchability Abolition Conference which 
was held in Mumbai under the aegis of 
Sayajirao Gaikwad of Baroda on 23rd March 
1918. In his presidential speech in the 
conference, Gaikwad highlighted that it is 
legitimate to give independent status and rights 
to the untouchables (Warkhede, p. 28).A draft 
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had been prepared of the declaration made in 
the conference. It was written in the declaration 
that, “I undersigned hereby declare that I will 
obey the conditions written in the declaration 
and also relentlessly endeavour to be obeyed 
by others too” (Shinde V. R., p. 294). More 
than 300 prominent leaders had signed the 
declaration. But, Lokmanya Tilak avoided 
signing on the declaration. Shinde wrote a 
letter to Tilak on 2nd June 1918 enquiring 
about his motive behind it. Tilak replied to the 
letter saying, “At the end of your manifesto, 
some responsibilities were assigned to the 
individuals to implement. So, I can’t bear the 
new responsibilities due to increasing 
responsibilities. Therefore, I couldn’t sign the 
declaration. Sorry for the inconvenience” 
(Khairmode C. B., p. 255).In spite of that 
Shinde compelled Tilak to say that 
untouchability doesn’t exist in Hinduism 
(Shende, p. 56). It clearly indicates Shinde’s 
strong determination regarding the abolition of 
untouchability.  

In May, 1918, three subsequent conferences 
had been organized in an important meeting at 
Vijapur. Conference on Untouchability 
Abolition was decided to hold on 6th May 
1918. But, Mahatma Gandhi would be there for 
the regional political conference which was 
held the day before of it. So, the organizers of 
the conference shifted social conference on 5th 
May 1918 at 10:00 p.m. as the people 
participated in social conference wanted to 
listen Mahatma Gandhi’s address. In the 
Presidential address of the conference, Kamat 
praised Shinde’s work of the upliftment of the 
untouchables and suggested every Hindus for 
financially supporting for this noble work. A 
resolution was to be put forward regarding the 
approval of untouchables to Lucknow Pact 
between Congress and Muslim League. 
Mahatma Gandhi stepped up to put forward the 
resolution and thricely asked, “Is there any 
untouchable? But, no one replied positively. 
Taking the cognizance of the situation, Gandhi 
said, “How can I term this conference as the 
conference of Depressed Classes? The 
resolution which I am going to present here 
says that the untouchables participated in the 
conference are in support of the pact signed 
between Congress and Muslim League. But, I 

deny putting forward the resolution as there is 
no untouchable in the conference. At the same 
time, Kamat who was the President of 
Conference stated and clarified, “This 
conference not for the untouchables. It is for 
the upper-caste people regarding how to 
behave with untouchables.” Thereafter, 
Mahatma Gandhi approved to put forward the 
resolution. Kamat proposed the resolution and 
Shinde gave consent to his move (Khairmode 
C. B., pp. 256-257).It clearly indicates that 
many resolutions were passed on the name of 
untouchables though very few untouchables 
were participated in such social conferences. 
The perspective of Congress towards the 
movement of untouchables has been clarified 
through the non-cooperation and boycott 
movement initiated by Gandhiji. Mahatma 
Gandhi’s movement affected school-colleges 
and lawyer-ship in the court. National schools 
also stopped receiving government grants. 
Shinde upheld the question whether the 
National Congress or other organizations help 
the schools of Mission if it participate in the 
movement or give up government grant. Many 
people had advised him that it would be wise 
not to participate in non-cooperation movement 
as well as he should receive the grant for the 
schools (Shinde V. R., pp. 322-323).So, 
Shinde’s Mission didn’t participate in the 
movement. A resolution had been passed in the 
session of Indian National Congress on 31st 
December 1920 stating that ‘Regional 
Legislature should immediately devise a 
program for backward community’s people’ 
(Mitra, p. 216).These types of resolutions had 
been regularly passed in the sessions of 
Congress. 

Shinde came closer to Congress Party when 
Dr.Ambedkar participated in political sphere of 
India. Ramswami Naykar started passive 
resistance at Viacom in Travancore province. 
Mahatma Gandhi also backed this passive-
resistance. Karmaveer Shinde also participated 
in this passive-resistance (Keer, p. 64). Shinde 
was actively participating in the agitations of 
Congress. He promoted and proliferated Civil 
Disobedience movement which was initiated 
by Congress in 1930. He was imprisoned with 
grievous labour for six months on 10th May 
1930 (Shinde V. R., p. 401). Mahatma Gadhi’s 
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influence on Shinde can be traced by an 
interview given to ‘Hindu’ newspaper. Shinde 
said, “There is no difference in spiritual 
religion, basic familial improvements and 
eminent politics. I know that Mahatma Gandhi 
is a prophet, sent by the God” (Parikh, p. 102). 

Shinde never allied Mission with any political 
party from the beginning and only focused on 
the welfare of backward communities. He 
established All India Untouchability League in 
Pune to independently run Mission’s 
educational activities which should be distinct 
from the politics (Shinde V. R., p. 291). 
Afterwards, Mahatma Gandhi focused on the 
untouchables after signing Pune-Pact with 
Dr.Ambedkar. He decided to establish ‘All 
India Anti-Untouchability League’ to run this 
work efficiently. But, Shinde opposed this 
move as he had already established an 
organization with the similar same before 
several years. Finally, an organization had been 
established in English and local languages 
namely ‘All India Untouchable Service 
Association’ (p. 58). In reality, Shinde’s 
Mission had already done massive work 
regarding the abolition of untouchability. 
Thereafter, he abandoned the work and aligned 
with Congress Party. It is still a mystery that 
why Gandhi didn’t run already existing 
Untouchability Abolition Association headed 
by Shinde instead of establishing new 
association for it? Abolition of untouchability 
became national program when Mahatma 
Gandhi dived into abolition of untouchability. 
Thereafter, Congress ruled regional 
governments passed various laws in the council 
in the guise of untouchability abolition. 
Reacting on the issue, Shinde said, “No matter 
how many resolutions and bills are passed by 
the Congress in the Council, the work on these 
problems cannot be said to be over unless the 
selfishness, sacrifice and affection of the 
untouchables and the tolerance and cooperation 
of the untouchables increase (Shinde V. R., p. 
228). 

V. R. Shinde and Dr. Babasaheb Ambedkar 

V. R. Shinde had run the movement regarding 
the upliftment of untouchables through 
Depressed Classes Mission. He spread Mission 
across India after some of his successful 

endeavours. He selflessly started painstaking 
journey of the betterment of untouchables.His 
efforts had beengenerously supported by many 
promoters of avant-garde. Shinde’s selfless 
work deepened the faith of on him among 
untouchables. Moreover, the government 
consulted him regarding the betterment of the 
untouchables if it devised any plan of their 
welfare (Pagare, p. 22). Dr.Ambedkar’s 
emergence in the social sphere played 
significant role during this era. He felt that the 
issues of untouchables couldn’t be solved by 
their upliftment; it could be solved by the 
abolition of untouchability.The nature and path 
of Dr.Ambedkar’s work was predetermined. 
So, Shinde was critized by Dr.Ambekdar. 

In the seventh session of ‘Central Province 
Berar Mahar Conference’ which was held on 
19th March 1917 in Amravati, Shinde advised 
in his speech that ‘untouchables shouldn’t 
participate in political movement’ (Moon, p. 
116). But, he presented an application to the 
government through Depressed Class Mission 
to appoint political representatives of 
untouchables in legislature and they should not 
be selected by the governor or the 
organizations of the untouchables (Keer, p. 
47).Moreover, a delegation under the 
leadership of Sir Narayan Chandawarkar and 
Vitthal Ramji Shinde had visited Montague for 
the political demands of the untouchables in 
1917. Most of the social activists from 
untouchables worked as per suggested by 
Chandawarkar, President of Depressed Classes 
Mission and Shinde as they had dominance 
over them. As per their suggestion, Mr. Ganesh 
Aakaji Gawai and Kisan Fagu Bansode 
presented a memorandum to Montague through 
‘Depressed India Association’ regarding the 
demands of untouchables (Moon, p. 8). 

In 1918, Montague, the Secretary of State for 
India and Lord Chelmsford, Viceroy of India, 
travelled in various regions to discuss with the 
political leaders in India when British 
Government had positively signalled for the 
political reforms to India. Shinde’s Depressed 
Classes Mission had taken advice from the 
King of Kolhapur Province regarding Mont-
Ford Committee (Kavlekar, p. 64).Thereafter, a 
delegation of untouchables visited the 
committee under Shinde’s leadership and 
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demanded the political rights for untouchables 
(Pandit, p. 16). In 1918, Mont-Ford report had 
been presented. As per the report, British 
Parliament sent a Franchise Committee under 
the presidency of Lord South borough in India. 
Dr.Ambedkar painstakingly got an opportunity 
to uphold the political demands of the 
untouchables before South borough 
Committee. Shinde and Dr.Ambedkar put 
forward the demands of untouchables before 
the committee from different perspectives 
(Moon, p. 8). Shinde demanded to the South 
borough Commission to bestow the voting 
right to those untouchables who had passed 
fourth standard and had Rs. 144 annual income 
(Pawar J. V., pp. 40-41). Whereas, 
Dr.Ambedkar proposed for the voting rights for 
untouchables, right of contesting elections, 
independent constituency for untouchables, and 
representation as per the population of 
untouchables (Khairmode C. B., pp. 277-278). 
The ability which Shinde proposed before 
South borough Committee regarding voting 
right couldn’t found among few untouchables. 
If it found among several untouchables, they 
would elect the associates of Shinde. 
Untouchables would be politically enslaved 
like social, religious, and economic slavery of 
upper-caste people if the representatives of 
untouchables were not elected.In other 
quarters, upper-caste Hindus were trying to 
impose exploitation and national slavery on 
untouchables. Taking cognizance of the 
situation, Dr.Ambedkar declared that the 
statement given by Shinde through Depressed 
Classes Mission is detrimental for the 
untouchables (Moon, pp. 8-9). Thereafter, in 
1920, first conference of untouchables was 
organized at Mangaon in Kolhapur province 
under the presidency of Shahu Maharaja. 
Shahu Maharaja declared that untouchables got 
their true leader while talking about 
Dr.Ambedkar in this conference (Pawar D. , p. 
462). All India Ostracized Conference was 
organized at Nagpur in May 1920.Shinde’s 
Depressed Classes Mission was severely 
criticized in the conference and a resolution 
had been passed in the conference showing 
distrust of untouchables on Depressed Classes 
Mission (pp. 8-9). Thereafter, the importance 
of Shinde’s Mission rapidly deteriorated. 
Untouchables accepted the leadership of 

Dr.Ambedkar and commenced the movement 
under his leadership. Shinde’s colleagues in 
Mission as well as social activists from 
mainstream society brutally criticized Shinde 
still he continued his work till 1925-26. But, he 
got disappointed when he didn’t get response 
from the people. Thereafter, he gradually 
detached with the Mission and he started 
working in Bramho Society as the 
representative of Maharashtra (Khairmode C. 
B., pp. 45-46). But, it didn’t affect his 
ideological base. On 23rd October 1928, 
Dr.Ambedkar, as a member of a Sub-
Committee, clearly and responsibly stated 
before Simon Commission, “There is no 
relationship between untouchables and Hindus. 
They are independent minorities. So, everyone 
should treat them accordingly.” Shinde 
opposed this move and demand of 
Dr.Ambedkar to some extent (Shinde V. R., p. 
148).He believed that untouchables were a part 
of Hindu religion. So, he disapproved the 
minority status of untouchables. He also 
opposed independent constituency for 
untouchables given as per ‘Communal Award’. 
He thought that untouchables should always 
live indiscreetly with Hindus. He never 
abandoned this stand regarding it. So, he had to 
everlastingly bear the enragement of the 
untouchables. 

Shinde had no other means of earning 
livelihood so that his family had to lead 
miserable life for many days. Sayajirao 
Maharaja gave monthly compensation to 
Shinde when he came to know about his 
miserable condition (Khairmode C. B., pp. 45-
46).He suffered from severe paralysis attack in 
1935. Shinde dedicated his whole life for the 
betterment of untouchables. Moreover, he had 
to bore the enragement of his own Maratha 
community’s people and led further life in the 
locality of untouchables. Finally, he died on 
2nd January 1944 bearing disappointment, 
sorrows and miseries. 

Conclusion 

Mahatma Phuley’s comprehensive and 
audacious struggle initially brought 
metamorphic changes in the social and political 
sphere of Maharashtra. Rajarshi Shahu 
Maharaja significantly contributed in Truth-
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Seeker Society’s movement. Thereafter, social 
and political struggle couldn’t become 
comprehensive so far in Maharashtra. Shinde 
strove hard to sustain the comprehensiveness 
of Mahatma Phuley’s movement. As far as the 
annihilation of caste is concerned, Shinde’s 
perspective was radically different from that of 
Mahatma Phuley as Shinde was heuristic in 
approach (Kamble, 1909, p. 12). It was 
desirable and beneficial for Untouchables to 
lead life gently during contemporary era. 
Shinde frequently said, “The life of poor, 
untouchables and Dalits is burning and 
alighting. It is my duty to extinguish this fire 
by serving them with the love bore in my heart. 
Humanism lies in it” (Shende, 1981, p. 53). In 
1903, when Shinde returned to India after 
completing his study of Comparative Religion 
and Sociology in Oxford University, he worked 
as a promoter of Bramho Society. He 
experienced the miseries of socially, 
educationally, and politically ostracized 
untouchables who were deserted by Indian 
society. Shinde rationalized this issue in his 
book entitled ‘Issues of Indian Untouchability’ 
and determined to dedicate himself for the 
welfare of untouchables. He prominently 
focussed on the education, sanitation of 
untouchables and other social reformations. He 
was never rebellious. But, he shrewdly gained 
the sympathy of upper-caste people with his 
conscious mind to solve the issues of outcastes 
(Shende, 1963, p. 56).He directed two night 
schools of untouchables while working as a 
promoter of Prayer Society. He suggested 
mainstream people to maintain harmonious 
relations with untouchables. He established 
‘Depressed Classes Mission’ with the help of 
Narayanrao Chandawarkar amidst this crucial 
situation. It was the first organized effort of the 
upliftment of untouchables (Keer, 1989, p. 27). 
He opened schools and hostels across India for 
untouchables. Khairmode, biographer of 

Dr.Ambekar, mentioned his as a first 
iconoclast who lived and worked with 
untouchables (Khairmode C. B., 1991, p. 39).  

Shinde socially organized untouchables 
through Depressed Classes Mission. He put 
forward the issue of untouchables in National 
Congress. He compelled Congress to focus on 
the issue of untouchability in the country. 
Untouchables became socially and politically 
aware due to Shinde’s social conferences with 
the Sessions of Congress. It indicates that 
Shinde’s efforts foregrounded the work of 
Dr.Ambedkar (Pawar D. , 1993, p. 450). 

The concept of social reformation through 
spirituality left behind and the struggle for 
dignity commenced after the emergence of 
Dr.Ambedkar in social sphere. It side-lined 
Shinde’s focus from social and political 
spheres. Shinde ended-up his youth for the 
upliftment of untouchables. This sacrifice 
would certainly mould a generation. But, 
Dr.Ambedkar determined to mould thousand 
generations of untouchables. The perspective 
of Dr.Ambedkar and Shinde was radically 
different in the context of untouchability 
abolition, upliftment of untouchables and 
annihilation of caste. It led towards the conflict 
between them. Harmony would never prevail 
in Hindu religion and nation until 
untouchabilityis abolished. Dr.Ambedkar was 
damn sure about it. So, he determined the path 
of the emancipation from untouchability. 
Dr.Ambekar’s demand for the reserved 
constituency for the untouchables was a part of 
this move. But, Shinde opposed for the 
separate constituency for the untouchables. It 
culminated into gradual decrease in Shinde’s 
fame among untouchables. It compelled him to 
abandon Mission. However, Shinde’s sacrifice 
for the upliftment of the untouchables is 
inspirational for forthcoming generations.
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[Dr. Babasaheb Ambedkar raised a massive movement for the social, political, economic and religious
upliftment of Dalits. This movement is widely known as ‘Ambedkarite Movement’ in the present era. Dr.
Babasaheb Ambedkar actively participated in the social movement since 1920. Thereafter, he fostered
an organization by courageously agitating with discipline and organizational power. Dalits of Vidarbha
region actively participated in the movement led by Dr. Ambedkar and gave impetus to the movement.
Ambedkarite movement became more resistive for the justice and rights within short span in entire
Vidarbha. The success of Ambedkarite movement in Vidarbha region lies in the movements that had
taken place before Dr. Ambedkar. Some people strove hard to awaken the conscience of Dalits in Vidarbha
region before Dr. Ambedkar. It can’t be denied that the roots of Ambedkarite movement instantaneously
strengthened in the Vidarbha prominently due to the consciousness about the rights and privileges
during Pre-Ambedkarite era. So, it is necessary to creatively bring forth the local history by reviewing
Dalit movement during Pre-Ambedkarite era in Vidarbha and it is the main motive behind present
research paper.]

Dalit Movement in Vidarbha before
Dr. Babasaheb Ambedkar

Dr. Avinash Digambar Fulzele*

* Associate Professor & Head, Department of History,
Dr. Ambedkar College, Deekshabhoomi, Nagpur.

Some Mahar community’s people strove hard
for the upliftment of the untouchables since
1880. The hostels and schools for the

untouchable girls and boys had been initiated by
these people. Some people carried out this work
at their own cost while few of them continued
their work by collecting some contribution from
the society and initiated the process of social
upliftment. Some of them started newspapers and
endeavored to aware the society. These all efforts
were seen before Dr. Babasaheb Ambedkar’s
participation in the social movement in Vidarbha
region. It had already provided background for
the consciousness. So, Dr. Ambedkar’s thoughts
and active policies rapidly flourished in this
region after his participation in the social
movement. Vidarbha’s Dalits cohesively stood
with him. Present research paper endeavors to
review the wave of consciousness before 1920.

British Government started the universalization
of education after East India Company lost its
administrative powers. Many Missionary schools
were started in India. It benefitted untouchables

to some extent. Many untouchables were deprived
from the education as there was lack of the
residential and mess facility at the place of
education. Januji Khandare came forward for it
in Akola. Though Janoji was illiterate, he was
aware about the importance of education. So, he
established hostels for the untouchables students
of rural areas who couldn’t afford education in
the cities like Akola.1 In 1884, Mr. Janoji Kacharu
Khandare established this institution with the help
of many people from Akola and other areas.2 He
also demanded for the land to start a technical
school near to the hostel. In this way, he strove
hard to provide such facilities to the untouchable
students and fortified the path of their education.

Nagpur was the center of movement during that
era. Mahar community’s people were prohibited
from entering at the Ambala Lake in Ramtek
which is near to Nagpur. Mr. Gopalrao Bhide
lawyer, an activist from Gourakshan Sabha,
instructed Mahar community’s people not to eat
the beef by organizing a meeting at Ambala in
1892. He allowed them to take bath in Ambala
Lake after pledging not eat the flesh.3 Thereafter,
Gourakshan Committee instructed its workers and
peons to sit on the bank of the lake and they were
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extorting religious fund and money for shaving.
Mahar community’s devotees expected that the
religious fund that had been collected by the
committee members should be utilized for
generating facilities for the devotees. But, these
Gorakshan Committees never considered human
beings superior than the cows.4 Moreover, no
other facilities were provided at the Ambala
Lake. In 1903-04, Gourakshan Committee’s
people prohibited Mahar community’s people
from taking bath at the Ambala Lake during
pilgrimage. Mr. Vithoba Moon Pande strove hard
to open Ambala Lake for the untouchables at that
time. Mahar community’s people were
desecrated as they were eating beef and the flesh
of died animals. So, Mr. Vithoba Moon Pande
organized meetings of Mahar community’s people
at many villages and instructed them to promise
they would not to eat the beef.5 In 1903, he
obtained a verdict for Raghuji Bhosale Maharaj
regarding not to prohibit Mahar community’s
people from taking bath at the lake. He also sought
the permission for building the wharf in 1905.6

Thereafter, Mr. Vithoba started to build the wharf
but the land near to the lake was not legally
belonged to the committee. So, he purchased that
land from Rajeshri Gopal Ganesh Fadanvis
Malgujar, Ramtek. He established Shivapind and
completed the work of wharf.7 In this way,
Ambala Wharf opened for Mahar community’s
people for bathing and other religious rituals.
The whole credit goes to the endless efforts of
Mr. Vithoba Moon Pande.

Mr. Kisan F. Bansode was the second most
important person in Nagpur. He established an
institution namely ‘Sanmarg Bodh Asprushya
Samaj’ at the age of 22 in 1901.8 He flourished
this movement throughout Maharashtra. He
incessantly worked for spreading awareness and
education among the people for 20 years through
this organization.9 Then, he became the part of
Bramho Society in 1909.10 He was a journalist
by blood. He gave voice to the plight of
untouchables by starting ‘Vital Vidhwansak’ in

1910, ‘Nirashrit Hind Nagarik’ in 1910, ‘Manjur
Patrika’ in 1918, and ‘Chokhamela’ in 1936.11

He continued his movement of social awareness
through these newsletters. In December 1921, a
religious conference was organized in Nagpur.
Mr. Kisan Fagu delivered an influential talk in
this conference. In his speech, he said, “…our
religion is Democratic. So, Dharmadhikari must
behave as per people’s inclination. Many public
movements or agitations take place at many
villages. Untouchables are absent in these
movements. Yet, you people termed it as the
public movement. Untouchables never stand with
you because you never treat them with dignity.
All the people fetch the water from public wells.
The touch of beef eaters is allowed there. But,
why are these people not allowing us to fetch
water though we are still stick with Hinduism
without adopting Christianity or Islam? You say
we are untouchables. People will not forcibly
share food with you if the tag of untouchables
has been removed. Prohibiting entrance in the
homes and not sharing the food are the matter of
personal consent. Public places are for everyone.
Every person has right over it. Is there any
question about choices? God is one. What is
detrimental in opening the doors of the temples
for Mahar community’s people? There is not a
political motive in it. Religious power is the
power of people. It is in your hands. Supreme
Power should open the doors of temples for
everyone. He should eradicate untouchability.
Untouchability is detrimental in work of nation
building. These things should not be neglected.
So, you should prominently focus on the issue of
eradication of untouchability by sidelining other
factors…”12 But these efforts were useless. In
the public meeting of Mahar community’s people
at Warora, Dist. Chandrapur, he stoutheartedly
said that untouchables should courageously fight
for their right with so-called upper caste people.13

Mr. Kisan F. Bansode established ‘Central
Province and Warhad Mahar Council’ with the
help of his colleagues. This council’s 9th Session
was organized on 7th February 1920 at Chikhali
of Buldhana district. Mr. Kisan F. Bansode was
the Guest of Honour of this conference.14 He
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elaborated the comprehensiveness of the Mahar
Council in this conference and appealed the
untouchables to unifiedly fight for their rights. In
1906, he established ‘Mahar Sabha’ in Nagpur.
As per the printed report of Mahar Sabha, Mr.
Vithoba Raoji Moonpande was the chairperson
of the Mahar Sabha in 1913 while Mr. Rewaram
Kawade was the Founding Member of Mahar
Sabha.15

Mr. Rewaram Kawade’s journey was started
from the social inequality, untouchability, poverty
and unemployment. Mill workers were surviving
on the low wages during that period. Their service
could be terminated any time. Amidst these
circumstances, Mr. Rewaram Kawade organized
first ever strike for the demands of the laborers
in the Empress Mill in 1919.16 He played key
role and successfully continued the strike for two
days and he succeeded in fulfilling the demands
of the laborers. It was his remarkable deed.
Thereafter, he was widely known as the leader
of laborers.

Mr. Kalicharan Nandagawali was a prominent
leader from Gondia-Bhandara district. He was
the foremost leader of the movement of
untouchables in Vidarbha region. He was a key
leader in this movement. He was less educated
but was a landlord. He whole-heartedly helped
for Dalit movement and paved the way for their
upliftment. In 1911, he started ‘Putri’ school for
Dalit girls in Gondia and spent 3000 rupees of
it.17 This school was started with the help of his
other companions in 1914, Mr. Nandagawali
became the member of Gondia Municipal
Corporation. Thereafter, he soon became the
Chairperson of the Municipal Corporation in
1916.   He established ‘Bharatiya Mahar
Panchayat’ in 1914 and organized a huge
conference for the abolition of the untouchability
in 1916.19 He unceasingly endeavored to awaken
the conscience in the untouchable community
regarding their rights. In this way, Mr.
Nandagawali was rich landlord who always
financially helped untouchable community’s
movements and kept it burning.

Mr. V. D. Makesar was an important leader in
Berar Province (Varhad). He took initiative for
the betterment of Mahar community before the
establishment of All India Depressed Classes
Association and Depressed India Association.
In 1910, ‘Mahar Sudhar Mandal had been
established in Amravati. Mr. Makesar became a
member of this organization. This organization
held meetings in the villages and passed various
resolutions regarding ban on liquor,
interpretation of sub-castes, and education to
their children etc. These all passed resolutions
were put forward to the government by this
organization and tried to eradicate the miseries
of Dalits.20 Thereafter, he started his work in
Yeotmal.

Mr. Ganesh Gawai was the resident of Thugaon
in Amravati district. He started his social work
from his village. He started ‘Mahar Library’ at
Thugaon to create interest of reading among
people. He strove hard to connect Mahar
community’s people with reading. Mr. Ganesh
Gawai rendered his service to Prarthana Samaj
by adhering to it in 1910 in Mumbai. Thereafter,
Karmaveer Shinde handover the work of
Depressed Classes Mission to Mr. Gawai to
flourish it in Maharashtra and Karnataka.21 Though
Mr. Gawai was the member of ‘Depressed
Classes Mission’ established by Karmaveer
Shinde, he established ‘The Depressed India
Association’ means ‘Bahishkrit Bharat Samaj’
as a representative organization in Nagpur in
1918 and Mr. Ganesh Gawai was the real
director of the organization at that time.22 Entire
untouchable community was perplexed about the
role of Depressed Classes Mission regarding the
nominations of the representative of untouchables.
In 1914, he started a fortnightly entitled
‘Bahishkrut Bharat’.23 Then this fortnightly closed
but his efforts were significant. Dr. Ambedkar
also started a fortnightly entitled ‘Bahishkrit
Bharat’ but it was already started by Mr. Gawai
to give the voice to the issues of Dalits. Apart
from this, Mr. Gawai also established ‘Bhajan
Samaj’ as a part of religious reformation
movement.24 Most of the youngsters were the
participants in this Bhajan Samaj. Mr. Gawai
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obtained government land for this community by
incessantly following-up to the government.
Many reformations had been taken place through
it. Many villages were reformed deriving the
inspiration from him. In this way, the work of
Dalit consciousness had begun during Pre-
Ambedkar era in Vidarbha.

Conclusion

Many Dalit people had undertaken the work of
social consciousness among untouchable
community before the emergence of Dr.
Ambedkar. Their deeds spread awareness about
the rights among Dalit people in Vidarbha region.
The works of Dalit leaders had taken the form of
organized movement  for the rights of
untouchables till 1920. Thereafter, Dr. Ambedkar
started the movement for the rights and justice of
Dalits. This movement gradually flourished in
extensively. Vidarbha’s Dalits people were
working in organized form. Dr. Ambedkar led
movement was the movement for the
emancipation of human beings and it is reflected
in the passive resistance of Mahad. So,
Vidarbha’s people participated in the struggle
started by Dr. Ambedkar. Ambedkarite movement
stood on the strong base in Vidarbha region. The
whole credit should be given to the movements
emerged during Pre-Ambedkar era.
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ABSTRACT 

Present research unveils various aspects of cotton cultivation and trade during British rule over India. British 
Government's motive behind the cotton cultivation is meticulously discussed in the present research. It illuminates East 
India Company's vested interest in encouraging cultivation and production of cotton in India. The company aimed at 
establishing their monopoly across the world in cotton production. Company's policies regarding cotton production 
and experiments carried out to improve the production level are also illustrated in the present research. 
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Introduction 

One great staple for which India is famous 
since times immemorial is cotton. Even before 
India came into contact with western 
civilization, she was known to the outside 
world as a great cotton producing country, and 
her cotton fabrics of fine art, especially Decca 
muslins and Calico, had obtained worldwide 
reputation as products of excellent home 
spinning (Cotton Department, 1920,1). “…Its 
hundred millions of inhabitants are clothed in 
home-grown cotton, in the hot weather and in 
the rains, in calicoes and muslins, and in winter 
in an additional quantity, for their calico coats 
are padded with cotton. At night, they lie on 
beds and pillows stuffed with cotton and, 
instead of blankets, they cover themselves with 
quilts of calico padded with the same material. 
In place of doors and windows, they hang up 
curtains padded with cotton. Awnings and 
carpets, tents and tent ropes, the covering of 
carriages, the housings of elephants and the 
halters of horses, are all made of cotton…” 
(Royal, 1851,18). Thus, Mr. J. Forbes Royle 
wrote about the use of cotton in day to day life 
of the common Indian man. 

The Vidarbha region consists of eight districts, 
namely, Akola, Amravati, Buldhana, Yeotmal, 
Wardha, Nagpur, Bhandara and Chandrapur. 
The first four districts were collectively known 
as Berar. These were under the dominion of the 
Nizam. At time, the other four were under the 
East India Company and were known as 
Central Provinces. In 1903, the Berar districts 

also came under British rule and merged with 
the Central Provinces. This new province was 
called Central Provinces and Berar.  

To Bombay must be assigned the credit of 
priority in attempts at agricultural 
improvement. Cotton, as the most important 
crop of the Presidency and one of special 
interest to East India Company, first came into 
prominence in 1788. The Directors of the 
Company felt that encouragement should be 
given to its production and improvement but 
the experiments to this end which were carried 
out during the next hundred years had little 
effect on the bulk of the crop. In 1839, the 
court of Directors sent out 12 American 
planters to teach the local cultivators how to 
grow and clean cotton (Royal Commission, 
1928,21). It has been said that “Messrs Mercer 
and Blound, two of the American planters, 
have contributed so much to the improvement 
of cotton in India”  (32), but Mr. Eugene C 
Schrottky wrote one another name, “…Mr. 
Login to whom we are deeply indebted for his 
trouble in introducing the Egyptian method of 
cotton cultivation into India…” (Schrottky, 
1876, 276). 

In 1793, the company sent to India the newly-
invented Whitney Saw Gin to quicker and 
improves cotton ginning (Nanjundayya, et al., 
1960, 279). The British did another thing to 
improve cotton cultivation in these districts. 
They distributed exotic seeds to the cultivators. 
At the end of 1857, four and half bags of 
Egyptian seed were sent from Government of 
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India to Colonel Davidson. This information is 
contained in Colonel Davidson’s report of 18 
May 1860. Another report dated 17 March 
1860 was given by the Assistant Commissioner 
regarding experiments with exotic seeds in 
West Berar. He wrote: “…The following 
descriptions of cotton seed were received for 
experiment in this district: Brazilian, Egyptian 
– from Government of India; New Orleans – 
from Manchester Cotton Supply Association; 
New Orleans – from Dharwar. …I have further 
satisfied myself by testing the seeds at different 
periods, the result being alike in every instance 
and I am, therefore, of the opinion that the 
whole supply had lost its germination quality 
and hence its complete failure in every part of 
the district.”  (Cassels, 1862, 212).  

An agricultural survey of the cotton tracts by 
district agency began in 1861. A Cotton 
Commissioner was appointed for Central 
Provinces & Berar in 1866-67. He 
experimented both with exotic varieties of 
cotton and with the indigenous varieties and 
endeavored to introduce the cultivation of 
cotton in tracts in which it was then unknown 
(Royal Commission, 1928, 26-27). The record 
of these attempts is, however, that of a series of 
failures due to lack of knowledge of climatic 
conditions suitable to the growing of cotton, 
lack of skill on the part of the cultivators and 
lack of efficient supervision by government 
(26-27).  

In 1888-89, an agriculture training program for 
land records and revenue staff was opened at 
Nagpur (27). With the advent of East India 
Company in India and the establishment of 
British rule, cotton growing and cotton industry 
got a real impetus.  

The continuous efforts from Government of 
India were going on from time to time like, the 
model seed farm which was opened at 
Hinganghat was soon closed but another farm 
which was opened at Nagpur, an area 
commanded by tank irrigation (27). Before 
this, irrigation was not employed in the district 
for cotton cultivation. It was considered 
prejudicial to the plant and the natural rain is 
sufficient (Cassels, 1862, 197). In the period of 
1922-23, in the region, ploughing matches 
were organized and the system of ploughing 

land on contract was started. In these matches, 
some of which attracted thousands of people, 
the working of tractors and tractor ploughs was 
also demonstrated whenever possible. Many 
landholders were now convinced that without 
iron ploughs, a reasonably high standard of 
tillage was impossible (Central Province & 
Berar Government, 1924, xxix). It has been 
reported that the policy of extending popular 
knowledge of improved methods by practical 
demonstrations, by lantern lectures, by 
agricultural shows and distributing literature 
was being steadily pursued, meetings of 
agricultural associations and agricultural shows 
were well-attended, the number of books and 
leaflets, dealing with agricultural subjects, sold 
during the year 1922-23 was as great as in the 
previous year (xxix). The major impetus to 
cotton cultivation in India, however, came 
from the American Civil War. During the war, 
England and European countries did not get the 
supply of American cotton. Therefore, they 
focused on Indian cotton. Due to that ‘…within 
the last six decades, much improvement has 
been made in the systematic cultivation of 
Indian cotton…’, had been said  (Cotton 
Department, 1920, 1).  

This sudden and unprecedented increase in 
demand resulted in an abnormal rise in prices 
of all cottons in India. In Vidarbha, for 
example, the average price of unginned cotton 
at the Wardha market during 1856-60 was 
about Rs 19 per khandi (784 lbs). During 1861-
65, the price increased to an average of Rs 56 
per khandi, that is, an increase of about three 
times over the price during 1856-60 
(Khandewale, 1971, 7). 

In former years, the price of Hinganghat cotton 
at Liverpool had been up to 25 dollars (Morris, 
1867, ix). Now the Berar farmers began to 
import food grains from Chhattisgarh, 
Jabalapur, Khandesh and Malwa, so that all 
available land might be devoted to the 
profitable cotton crop (Govt. of CP & Berar, 
1921-22, 44).  

During the 18th century, the British textile 
industry was largely dependent upon long 
staple cotton but due to the civil war, the 
supply of raw cotton from USA was stopped. 
Therefore, the East India Company tried to 
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develop India as an alternative source. Thus, 
the trade in raw cotton between India and 
England began and increased gradually (Cotton 
Department, 1920, 1).  

As the European countries’ demand was 
mainly for short staple cotton, a significant 
change occurred in the varieties of cotton 
grown in Vidarbha. Within a decade (the 
1870s), the region abandoned the cultivation of 
finer varieties like Hinganghat and came to 
specialize in the production of acclimatized 
inferior but high yielding varieties. Vidarbha 
became a principal producer of short staple 
cotton (Khandewale, 1971, 9).  

The cotton markets in Berar were established 
and administered under the Berar Cotton & 
Grain Markets Law 1897, and the rules framed 
thereunder (Nanjundayya, et al., 1960, 271). 
This was the first attempt towards regulating 
the commodity markets in India. This 
legislation sought to regulate the market 
through notification of market areas, 
appointment of market committees, formation 
of rules for collection and disbursement of 
fees, and for licensing of traders, weightmen, 
etc (Khandewale, 1971, 75-76).  

 Before the opening of railways, cotton markets 
of this region were confined only to the town 
of Khamgaon, Akot, Amravati, Hinganghat 
and Arvi. Raw cotton was cleaned on hand-
gins in the villages and the lint was brought to 
the markets in gunny cloth loads called Bojas. 
As a result of the opening of railways in the 
1860s, some important towns on the railway 
routes developed into cotton markets in the 
1870s (69). The extension of railway from the 
mainline to the interior started another phase of 
increase in the number of markets in the 
region. Thus, by the turn of the century, 
marketing in Vidarbha was spread over a large 
number of centers in contrast to the relatively 
centralized marketing of the pre-railway era 
(69).  

Sir Richard Temple in 1862 initiated a 
vigorous road policy, which was supplemented 
by a rapid development of railway 
communications (Central Province & Berar 
Government, 1924, 43). At about the end of the 
first quarter of the 19th century, the export of 
cotton from India to other countries began to 

be channelized through the port of Bombay. 
The foreign demand offered better 
opportunities to Vidarbha cotton. Since 
Vidarbha was occupying a prominent place 
among the regions supplying cotton to 
Bombay, it was natural for the government to 
give priority to Vidarbha in the construction of 
railway line for connecting it to Bombay. The 
emergency created by the American Civil War 
expedited the construction of railway. Thus, 
between 1863 and 1867, nearly all the 
important cotton markets in Vidarbha were 
connected by railway with the port of Bombay. 
Following the railway, many Indian and 
foreign cotton traders entered Vidarbha and 
directly exposed this region to international 
demand (Khandewale, 1971, 67-68).  

The revolutionary change came with the setting 
up of hydraulic cotton pressing factories which 
made cotton transportation clean, compact and 
expeditious. Synchronisation of these two 
developments (i.e. railway and cotton pressing) 
in the small span of seven years from 1863 to 
1870 had nothing short of an epoch-making 
effect on the organization of marketing of 
cotton in Vidarbha (67-68).   

In India, Bombay has been the biggest centre 
for organized trading in cotton ever since 1875 
when the first organized association for trade in 
cotton was started under the name of the 
Bombay Cotton Association. Around 1890, 
another association called the Bombay Cotton 
Exchange Limited was established. From 1893 
to 1918, these two associations shared between 
themselves the control of the forward and 
ready trading in cotton.  

In 1918, during the First World War, the price 
of cotton reached such an artificial high that 
some sections of the trade approached the 
government to fix the price of cotton. The 
government, however, did not intervene to this 
extent but framed the Cotton Contract Rules 
under the Defence of India Act and appointed 
Cotton Contracts Committee to regulate the 
cotton trade in Bombay. These temporary rules 
were replaced in 1919 by the Bombay Cotton 
Contracts Act (Nanjundayya, et al., 1960, 272). 
A new Cotton Contracts Board was set up. 
While it was functioning, the Indian Cotton 
Committee of 1917 recommended the 
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formation of one Central Association in place 
of the several distinct bodies. East India Cotton 
Association came into being on 1 May 1922. In 
June 1930, Wiles Committee was appointed 
and as per the recommendations of this 
committee, Bombay Cotton Contract Act was 
enacted which remained in force up to 31 
March 1948. During the Second World War, 
the Government of Bombay realized the need 
for greater control of forward trading in cotton 
and appointed a Committee of the Cabinet in 
September 1946 to examine the question. 
Recommendations made by this committee led 
to the enactment of the Bombay Forward 
Contracts Act 1947. Under this Act, the East 
India Cotton Association Limited, Bombay, 
was appointed the only body for regulating 
dealings in forward contracts in cotton in 
Bombay state (272).  

           At this time, most of the cotton markets 
were ill organized, weights not uniform, trade 
allowances, and other practices unregulated, 
storage arrangements were unsatisfactory and 
market intelligence almost non-existent. 
‘…During the exchange of huge produce 
between the farmer-sellers and the trader-
buyers, the buyers did not leave any 
malpractice unused in the lure of profit 
…Taking large free samples of raw cotton 
from farmers, imposing a large number of 
charities and using fraudulent weights were the 
most common malpractices…’ (Khandewale, 
1971, 75).  

In 1829, the Government of Bombay enacted 
the Bombay Regulation 1829 and Amending 
Act to check frauds committed in the packing 
and sale of cotton. This Act made the mixing 
of different varieties of cotton a penal offence 
(Nanjundayya, et al., 1960, 263). Another Act 
was passed in 1851. This act repeated most of 
the provisions of the 1829 regulation with 
minor alterations but added some clauses 
introducing a system of paid informers (264). 
In 1863, one more comprehensive Act was 
passed ‘…which not only penalized fraudulent 
adulteration and deterioration of cotton and the 
fraudulent sale or offer for sale of adulterated 
or deteriorated cotton but also prescribed a 
penalty…’ (264). This Act also provided for 
the appointment of Inspector of Cotton who 
was given powers of access at all times to 

ginning and pressing factories and to seize and 
detain all cotton in respect of which any 
offence under the act appeared cognizable 
(264). Another Act was passed in 1878, an 
important feature of which was the abolition of 
all personal penalties, ie, imprisonment and 
fine (264). This Act was repealed in 1881 
(265).  

In the days of regional self-sufficiency, the 
marketing of cotton was simple. There were no 
cotton exchanges, no ginning and pressing 
factories and no railways. In 1923, the 
Government of India passed the Cotton 
Transport Act. This Act empowered the state 
government to prohibit the import of cotton, 
cotton waste, kapas and cotton seeds by rail, 
road, river and sea into specified areas unless 
required for a special purpose and covered by a 
license (265). Cotton Ginning & Pressing 
Factories Act was passed in 1925. Section 3 of 
the Act made it obligatory on the owner of 
every cotton ginning and pressing factory to 
maintain a register containing a record of all 
cotton ginned and pressed in the factory and of 
the names of persons for whom the cotton was 
ginned and pressed. Section 4 of the Act 
provided for marking in the prescribed manner 
every bale pressed in the factory with a serial 
number and with the mark assigned to the 
factory. This system enabled a bale to be traced 
to its source and served as a check on 
malpractices at the factories (266).  

Agricultural Produce (Grading & Marketing) 
At was passed by the Government of India in 
1937. In March 1939, the Government of India 
notified that this Act would be applicable to 
cotton. Specified varieties in some states are 
now, therefore, marked under a distinguishing 
‘Agmark’ as a guarantee of purity (270).  

From times immemorial, India has had a 
flourishing trade in cotton textiles. The import 
of cotton textiles into England in 17th and 18th 
centuries caused such a drain of wealth to India 
that propaganda was started against the use of 
Indian fabrics. Meanwhile, the industrial 
revolution had started in England. 
Improvements took place in the machinery 
used for spinning and weaving, as well as in 
the art of bleaching and calico printing, from 
the first introduction of Arkwright’s patented 
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spinning frame in 1769 to the establishment of 
the factory system in 1785. These created an 
insatiable hunger for raw cotton. However, 
England ceased to be an important buyer of 
Indian cotton. Meanwhile, the trade between 
India and the Continent had also been 
developing. By this time, direct dealing with 
India had started and the number of foreign 
mercantile houses in Bombay increased. A 
French trading house purchased land and set up 
full presses in the Berars. A French bank was 
established in Bombay to facilitate trade with 
the Continent. Indian cotton was also shipped 
regularly to Russia, Austria, Belgium, 
Germany and Italy. Between 1885 and 1891, 
Europe was the biggest consumer of Indian 
cotton. The trade with China started sometime 
about 1770. Japan came into the market in 
1890 and, by 1897, was the biggest consumer 
of Indian cotton. Japan maintained this position 
for about 40 years thereafter (280).  

With the advent of East India Company and the 
establishment of British rule in India, as well as 
the development of sea transport, cotton 
cultivation and industry got a huge boost. 
Cotton became one of the greatest item of 
export. Thousands of bales of Indian raw 
cotton went to the Continent and the Far East 
for a number of years. Before the 19th century, 
Vidarbha cotton was sent to Masulipattam in 
the South and to Cuttak in the South East. This 
route was abandoned early in the 19th century 
when Mirzapur, in Uttar Pradesh, became an 
emporium and the road was opened in that 
direction. Up to the end of the first quarter of 
19th century, the main consumer of Vidarbha 
cotton was Bengal province.  

Immediately after the First World War, India 
had also appreciably increased the production 
of cotton to cope with the boom that followed 
the war. However, when the great depression 
started in 1929 (282), the demand for cotton 
from the Continent also abruptly declined. This 
had an adverse effect on the cotton economy of 
Vidarbha. The price of cotton in the region 
declined sharply. The average annual price of 
raw cotton was about Rs 208 per khandi (784 
lbs) in 1923-24 and Rs 112 in 1925-26. In 
1933-34, it declined to Rs 55 and it came down 
to the all time low of Rs 50 in 1937-38. 

However, between 1928 and 1931, the imports 
of Japan increased (282). In August 1932, the 
duty on non-British piecegoods was raised to 
50 per cent and the Indo-Japanese Convention 
of 1909 was terminated in June 1933. 
Simultaneously, the duty on non-British 
imports was raised further to 75 per cent. These 
measures resulted in the Japanese boycott of 
Indian cotton. The impact of the boycott was 
felt in the following year and negotiations for a 
trade pact resulted in the Indo-Japanese Trade 
Agreement in 1934. It was valid for three 
years. Imports of cotton by Japan once again 
showed enormous increase in 1935-37 (283).  

Within a year of the outbreak of the Second 
World War, the export of cotton from India 
declined sharply due to the loss of markets in 
Europe and the Far East. This led to a drastic 
reduction in acreage under cotton. The state 
government adopted a number of measures 
during 1942-46 to reduce the area under cotton 
and divert it to the production of food crops 
(Khandewale, 1971, 13). With the cessation of 
hostilities and the easing of shipping 
restrictions, the international demand for 
Indian cotton began to revive. The licensing 
system introduced during war was abolished in 
December 1945. The demand for Indian cotton 
from Europe increased. As a result, prices shot 
up in the first quarter of 1946. To arrest the 
inflationary trend in prices and to conserve 
stocks to meet the growing demand for cloth 
and yarn within the country, the licensing 
system was re-introduced in April 1946 
(Nanjundayya, et al., 1960, 283).  

Conclusion 

It is true that due to British efforts, cotton 
cultivation in Vidarbha got a boost and resulted 
in increased prosperity of the local farmers. 
They also undertook vast peripheral and 
extension activities from seed research to 
spreading awareness. However, it must be 
realized that the British did not have purely 
altruistic objective in encouraging cotton 
cultivation. Their main objective was to ensure 
uninterrupted supply to their textile mills in 
Manchester and to strengthen their grip on the 
international trade in cotton. Thus, in the final 
reckoning, their principal aim was to increase 
their own wealth. 
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________________________________________________________________________________ 

ABSTRACT 

In Maharashtra, many people significantly contributed for building and strengthening Ambedkarite movement in 
Maharashtra. These people strengthened the base of this movement with great efforts. The work of Raybhan Punaji 
Jadhav is significant among all. As an activist of Ambedkarite movement, he played significant role in disseminating 
the thoughts of Dr. Ambedkar among marginalized people. He belatedly participated in the social and political 
spheres. Despite of this belatedness, he left a due imprint on the people within short span of time and came into the 
limelight as an ardent activist in Ambedkarite movement. In 1942, Dr. Ambedkar established Schedule Caste 
Federation. Jadhav joined the party as the time of establishment. Thereafter, he journeyed through the remote areas 
and organized the Ambedkarite party. Taking the cognizance of Jadhav's work, Dr. Ambedkar offered the candidature 
of Schedule Caste Federation from C. P. & Berar Province in 1946 from Buldhana. In this election, he was the only 
candidate of S.C.F. who won the election from Maharashtra. Though he was the only candidate of SCF from 
Maharashtra in the C. P. & Berar legislature, he strongly raised the issues of Ambedkarite community in the House. 
This remarkable works of Jadhav is the reflection of an ideal activist. The new generation has completely forgotten his 
valuable works. Therefore, present research article endeavours to illuminate his works to forthcoming generation as 
well as to position his as an ardent activist in Ambedkarite movement.  
________________________________________________________________________________ 

Keywords: Satyashodhak Samaj (Truth-Seekers' Society), Puna Pact, Dalit Labourers, Untouchability, Dr. 
Ambedkar. 

 
Early Life 

In 19th century his father Mr. Punaji had 
allowed untouchables to fetch water from their 
two wells. In the year 1907, his father and elder 
brother had started Chokha Mela Boarding at 
Chikhlin Buldhana district with own expenses 
and without taking any help from others. They 
provided food grains to this boarding which 
was cultivated in their own farm. They ran that 
boarding till the year 1919(Jadhav, 10/8/1956, 
p. 1).Then they handed over that boarding to 
Mr. Ganesh Akkaji Gawai and Mr.L.S. Bhatkar 
and appointed them as the secretaries of that 
boarding. Mr. Raybhan was born on 1 January 
1888 in the self-sacrificing farmer’s family at 
Chikhli in Buldhana district. He was not highly 
educated. He took up the job in forest 
department. Initially, he was influenced by the 
work of Satya Shodhak Samaj (Truth-Seekers' 
Society) and started working for it while 
serving in the forest department. He tried to 
convince Dalits that they should not eat the 
meat of dead animals, they should pay 
attention to cleanliness and they should get 
educated. He had started hostel for untouchable 
students at Chikhli in 1938 with his own 
money(Paswan, 2002, p. 190).There were 15 to 

20 students in the hostel. He ran that hostel for 
nearly five years on his own (p. 190). 
Mr.Raybhan retired from forest department 
service in 1941 and actively participated in the 
social work.  

Contribution in Scheduled Caste Federation 
Party 

He joined Scheduled Caste Federation Partyin 
1942. Later he became the President of the 
Buldhana district unit of the Party(Kshirsagar, 
1994, p. 229).During the period of four years 
beginning in 1942 to1946, he took efforts to 
strengthen the party and for that he had 
travelled all over Buldhana district. That’s why 
in the divisional election of C.P. & Berar, he 
was the candidate of Scheduled Caste 
Federation Party. He won that election by 
defeating veteran untouchable activist            
Mr.L.S. Bhatkar who was the candidate of 
Congress(p. 229).At that time in 1946, only 
two candidates of Scheduled Caste Federation 
Party won the election. Mr. Raybhan Punaji 
Jadhav was one of them(p. 229). He had put 
forth the problems of untouchables in C.P. & 
Berar divisional Assembly and tried to give 
them justice. 
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Contribution as a Member of C.P. & Berar 
Legislative Assembly 

The Scheduled Caste Federation Party had 
started passive resistance at Nagpur in 1946 
against Pune Pact. Raybhan told untouchables, 
‘… The reason behind this passive resistance 
was that Mahatma Gandhi had opposed the 
separate constituency for untouchables but 
supported separate constituency for Sikh and 
Muslims. Afterwards untouchables got 
composite constituency but it proved 
unfavourable for them. Therefore, by the time 
it was proven that the demand for separate 
constituency was right. Hence this passive 
resistance started to oppose Congress policy of 
separate electorate'(C P & Berar Government, 
1948, p. 538).The government had imposed 
section 144 and curfew at Nagpur Assembly. 
On 3 September 1946, Mr.Raybhan Punaji 
Jadhav had supported the passive resistance of 
Scheduled Caste Federation Party and said that 
though this passive resistance was on the right 
track and the government imposed section 144 
and curfew as well. While tabling resolution of 
Legislature adjournment, Mr.Raybhan said, 
‘The government of Central Province and 
Vidarbha was taking action against the passive 
resistance though it was justified for 
untouchable community. By imposing Section 
144 and Curfew, government tried to curb 
peoples’ rights. Mr.Raybhan had strongly put 
forth his opinion that Legislature should be 
adjourned as it is a public work’ (Government 
of C P & Berar, 1946, p. 54).While explaining 
the importance of the resolution, he said, ‘The 
Congress had also done passive resistance for 
independence. The untouchables were fighting 
for their rights but Congress could not bear it. 
Though the Congress demanded independence, 
it was trying to obstruct those who were 
helping the untouchables to get their due rights. 
Congress had opposed Scheduled Caste 
Federation Party and fielded its candidates 
against it. So this protestors in passive 
resistance started to protest against the 
Congress’(p. 54). Mr.Raybhan had also 
expressed his grief as the board of three 
ministers didn’t pay attention to the problems 
of untouchables. At that time, Mr. Ruikar had 
suggested that he should launch passive 
resistance at London. On this suggestion, 

Mr.Jadhav responded spontaneously saying 
how he could demand independence in London 
when reign was here in India. Mr.Ruikar was 
nonplussed by this argument (pp. 54-56). 
Though the passive resistance of untouchables 
at Nagpur was going peacefully, police tried to 
suppress it. On 18 September 1946, police 
resorted to cane charge on untouchables. 
Mr.Jadhav had called adjournment motion in 
the Assembly against the action taken by 
police(Government of C P & Berar, 1946, p. 
538). While justifying the motion, he said, 
‘The Composite Constituency was proved 
harmful for untouchable community. When 
Mahatma Gandhi went to round table 
conference he put the resolution that 
untouchables should not get separate 
constituency because he felt if the untouchables 
got separate ward they won’t be dominated by 
Hindus. According to Mr.Jadhav, Gandhi felt if 
untouchables left the Hindu community then 
who will do the degraded works and who will 
work as conservancy workers, who will skin 
the dead animals and who will work as cobbler, 
if they abandoned Hinduism. Who will dispose 
the dead animals if Mahar abandoned 
Hinduism? According to Mr.Raybhan, 
Mahatma Gandhi had opposed separate 
electorate for untouchables as he felt that there 
would be no one to take up those degraded 
jobs. Mr.Raybhan had tried to explain his role 
of adjournment saying that untouchables 
needed only for carrying out the degraded 
works and when the situation comes to appoint 
them on leading position they are being 
ignored by the mainstream leaders…’(p. 
538).However, the Assembly rejected the 
demand unanimously (Shirke, 1946, p. 
2).Mr.Jadhav had played an important role in 
the Assembly by conveying the demands of 
untouchables through the passive resistance of 
Scheduled Caste Federation Party at Nagpur. 
Though Mr.Raybhan Jadhav was not well 
educated, he had realised the importance of 
education. That’s why he vehemently 
advocated that untouchables should concentrate 
on education. He strongly supported primary 
education. He requested the government to pay 
attention on the primary education of the 
children of Dalit, farmers and poor people as 
the educated people from these communities 
would be well settled (Government of C P & 
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Berar, 1947, p. 612).As the primary education 
was controlled by local board and district 
board, the teachers were transferred whenever 
deemed fit by these boards. Due to these abrupt 
transfers, students suffered a lot. So he 
demanded the government should make a law 
to regulate the transfers(p. 612). He alleged in 
the Assembly that it spends less funds on the 
students from untouchable and tribal 
community (p. 613).He continuously 
demanded in the Assembly that the 
government should spend more funds for these 
communities; the government should give them 
scholarships and concession in fees. There 
would be only few untouchables who earned 
Rs 1200. The government should charge fees 
to the rich among untouchable community and 
should give free education to children from 
poor families among untouchables, farmers and 
Muslims (Government of C P & Berar, 1946, 
pp. 372-373). At that time, the Congress 
government from C.P. & Berar spent Rs 
10,000 on furniture at ministeries’ residences. 
Mr.Jadhav had objected to it saying that the 
government could have spent the fund on the 
welfare of poor and on the education of their 
children(Government of C P & Berar Province, 
1946, pp. 416-17).Mr.Raybhan believed that 
juveniles turn to criminal activities due to lack 
of education. Hence government should start 
livelihood or skill oriented schools for such 
children so that they could live happy life and 
would remain away from bad 
habits(Government of C P & Berar, 1947, p. 
292).Mr.Raybhan always raised the issues of 
untouchables in the Assembly to get them 
facilities of education. 
Agriculture and business were the backbone of 
Indian economy. There were many difficulties 
in agriculture. Cotton was the main crop during 
that time but its prices were varying. So the 
C.P. & Berar government presented the bill in 
the Assembly to regularise the prices. At that 
time, Mr.Raybhan Jadhav stood by the side of 
farmers. He had tried to convince the 
government that the production cost of cotton 
had gone up due to the inflation and if the 
government couldn’t take the cognizance of 
such situation and control the rate of cotton 
which was not beneficial to the farmers, they 
might be ruined(Government of C P & Berar, 
1946, p. 697).He also said that the farmers 

were cheated in the weights and measures. 
Traders took advantage of the situation. They 
would purchase cotton at low rate due to which 
farmers suffered huge financial losses. Traders 
and moneylenders ruined the farmers. In such 
situation, if the government fixed the price then 
the farmers would have lost their remaining 
hopes also(pp. 697-698). While alerting the 
government about the gravity of the problem, 
Mr.Raybhan Jadhav said , ‘Despite hard work, 
farmer had become penniless. Like the special 
attention paid to the working children in a 
family, it was the duty of the government to 
take care of farmers since they work hard 
round the year. The government should 
formulate schemes to support farmers. The 
world would be happy if farmers are 
happy...’(pp. 697-698).So Mr.Raybhan 
demanded in the House that the government 
should give the fare price to the farm produce 
and make their lives happy. At that time, the 
bill regarding landlords was tabled in the 
Assembly. Mr.Jadhav supported that bill. 
While speaking during the debate of the bill, 
Mr.Jadhav said, ‘… If the government spent 
0.5% of landlord’s earning spent on the welfare 
of other farmers or poor, it would be beneficial 
for us. But the companies bigger than landlords 
and well established people, big industrialist 
like Tata and Birla had earned lot of money 
from poor people. Mr.Jadhav felt that the 
government should force the industries to 
contribute the share of their profit for social 
cause… before passing the bill, then landlords 
would definitely follow the suit'(Government 
of C P & Berar, 1947, p. 208).He felt that the 
government should support the farmers along 
with the industries. In this regard, he expressed 
his views in the Assembly, ‘In the past, the 
manufacturing industry was thriving in the 
country. Several artisans made various 
artefacts. However, they never got the due 
remuneration for it. The raw material like 
cotton, leather was exported from India and the 
readymade goods were imported. Hence the 
entire profit was earned by the foreign 
industries’(C P & Berar Government, 1946, pp. 
425-426).Mr.Raybhan tried to convince the 
government in the Assembly that it should 
encourage the industries like shoe making and 
leather works etc. He also opposed increased 
tax on farmers and expected that the 
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government imposed heavy tax on black 
marketeers and take strong action against them. 
He requested that instead of imposing tax on 
poor farmers, the government should give them 
exemption from tax (Government of C P & 
Berar, 1946, pp. 452-453). Thus he had always 
tried to help farmers by raising their problems 
in the Assembly. 
On 21September 1946, a discussion was held 
on Grampanchayat Bill in the Assembly. 
Mr.Raybhan Jadhav had opposed the bill. He 
said, ‘At the time of primary elections, Mahars 
from Belgaum had to face lot of trouble as they 
didn’t vote for Congress candidate Mr.Jadhav 
had clearly told that if the Grampanchayat Bill 
was passed the poor people would be ruined 
for sure’ (Government of C P & Berar, 1946, 
pp. 434-35). His fear came true later. There 
were many incidents of bullying untouchables 
by other communities. One of the incidents 
occurred at Katol in Nagpur district. When 
three people from untouchable community had 
gone to a hotel for tea, the hotel owner denied 
them entry. On 23October 1950, Mr.Raybhan 
Jadhav raised this issue before the Assembly at 
Question Hour(C.P. and Berar Police 
Department, 1950, p. 8).But he didn’t get 
satisfactory answer. Mr.Jadhav didn’t give up 
and always tried to help untouchables by 
raising their issues in the House. 
On 22 March 1947, a discussion was held on 
C.P. and Berar Home Guard Bill in the House. 
The core of the Bill appealed Mr.Jadhav, but at 
the same time, he also expressed his fear that 
there are many religious and caste differences 
in our country. ‘There are many Sect. There is 
a rat race for one up-man ship among the 
parties, castes and religions. Mahatma Gandhi 
had good intentions when he thought of getting 
freedom for our nation and it had almost 
became a reality but our Dalits brethren had to 
face the ill effects of Gandhiji’s good intention. 
Similarly, the intention of that bill was nice, 
but our Dalit brethren might have to face its ill 
effects’ (Government of C P & Berar, 1947, 
pp. 10-11).He had requested in the Assembly 
that the government should think over the bill 
seriously and give chance to Dalits in Home 
guard. 
The Maintenance of Public Order Bill, 1946 
came up for discussion in the C.P. & Berar 
Assembly on 12 November 1946. There were 

many tough sections applied on the provisions 
of that bill. While explaining on the provisions 
of that bill in detail, Jadhav said, ‘Due to 
different sections in this bill there would be 
restrictions on processions, public meetings 
and fare. According to him, the weaker 
sections of the society could not be 
strengthened, unless they mastered in Indian 
martial arts such as lathi-kathi and other self-
defence arts such as wrestling, and overpower 
their enemies. The proposed Bill could be a 
major hurdle for minorities who wished to 
learn this arts'(Government of C P & Berar, 
1946, pp. 855-56). So, he insisted that the 
government doesn’t pass this act without 
taking opinion of the people. Not only that but 
he had suggested the government to make hand 
bills of that act and seek the opinion of 
common man. 
The workers from Mahar community faced 
many serious problems in C.P. & Berar region. 
These problems couldn’t be solved for several 
years. Their wages were miniscule as 
compared to the work load. Since their duty 
hours were not fixed, many of them had to 
work 24 hours a day. Their wages were 
reduced from Rs 10 to Rs 8(Government of C 
P & Berar, 1947, p. 506).When the discussion 
was held in the Assembly regarding their 
wages Mr.Raybhan said, ‘Earlier the 
government had agreed for the wage hike in 
proportion with the inflation. But it never saw 
the day of light. At that time, workers from 
Mahar community earned Rs 8 as wages and 
Rs 4 as dearness allowance. Thus they got a 
monthly salary of Rs 12. It was difficult to 
make both ends meet in such a low salary… 
The government should consider the demand 
on humanitarian ground. The working hours 
for Mahar community should be fixed and the 
government should put an end to the bonded 
labour system. Mr.Jadhav had requested the 
House that the salary of Mahar labours was 
brought at par with government servants’            
(pp. 506-507). 
The Specified Commodities Bill, 1947 was 
tabled in the C.P. & Berar Assembly and 
discussions on it were held on 26 February 
1947. During that discussion, Mr.Jadhav raised 
the issue of black-marketing of grains and 
demanded that the government to take 
immediate action against it. He said, 
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‘…Though government’s decision to control 
the grains was beneficial to poor but the poor 
were not actual beneficiaries. He further 
pointed out that it was expected that the poor 
will be benefitted under Section 93 in Congress 
rule. But it also proved to be the same and poor 
people continued to suffer. He had demanded 
that the government should forfeit the 
properties of black marketeers. The 
government should confiscate their stock and 
should distribute it among the poor 
people…’(Government of C P & Berar, 1947, 
pp. 94-95).Mr.Raybhan stressed that poor 
people would actually get the benefit under the 
Bill, if the government took strong measures to 
curb black marketing. On next day, 27 
February 1947, C.P. & Berar and Municipality 
Amendment Bill 1946 came for discussion in 
the Assembly. During the debate on that bill, 
Mr.Raybhan said, ‘… The Bill was not at all 
beneficial for the poor when it came to their 
upliftment. No matter whosoever was their 
elected representative. They are forced to 
dance to the tunes of upper caste people. Hence 
the Bill was not at all beneficial for the poor 
and untouchable community. Though there was 
provision to nominate untouchable people to 
the Assembly, it was subject to approval from 
higher authority or government officer. The 
person belonging to that reserved community 
won’t get nomination. Though projected to be 

for the welfare of poor and untouchable 
community, according to Mr.Raybhan Jadhav, 
it was actually against the interest of the 
untouchable community as the election of the 
candidate was completely at the mercy of the 
upper caste people and government 
officers…’(Government of C P & Berar, 1947, 
pp. 149-150). 

Conclusion 

Raybhan Jadhav disseminated Ambedkarite 
movement in the remote areas of Buldhana and 
other areas also. He strove hard to achieve 
justice for the commoners by raising their 
issues. In 1946, he was the only candidate of 
Schedule Caste Federation who won the 
general election from C. P. & Berar Province. 
It clarifies his popularity among Dalits. Though 
he was the only member of Schedule Caste 
Federation in legislature, he always moved 
with the principles and ideology of the party. 
He had assimilated Ambedkarism and worked 
accordingly. Thus Mr.Raybhan Jadhav had 
always tried to raise the issuesand questions of 
Dalits in the House and give them justice. In 
1956, Mr.Raybhan had taken ordination of 
Buddhism and devoted his life to spread the 
Buddhismin Buldhana district. Mr.Raybhan 
passed away on 22 October 1969 at the age of 
81.
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ABSTRACT  

The concept of violence against women is the meeting point of conflicting and 

competing approaches and implicates the relationship of law with culture, 

civilization, history, philosophy etc. Certain forms of violence masquerade as 

discipline or punishment. In the context of domestic relationship, it assumes 

subtle and obvious forms, thus reflecting the dynamic and dialectic character of 

violence, concept of violence and its competing and conflicting conceptions. This 

paper briefly traces the epistemological foundations of violence against women 

to demonstrate how subordination of women has been considered by the society 

to be natural and given. It also aims at pointing out the paradoxes of legal 

regulation dealing with violence against women in considering women as 

(victims) and perpetrators of violence. Lastly, the paper brings out the 

ambivalent approaches of the legislature and the judiciary in dealing with 

violence against women. 

Keywords: Violence, women, victims, perpetrators, legal regulation 

 

1. Introduction 

The concept of violence against women is the meeting point of conflicting and competing 

approaches and implicates relationship of law with culture, civilization, history, philosophy etc. Certain 

forms of violence masquerade as discipline or punishment. In the context of domestic relationship, it 

assumes subtle and obvious forms, thus reflecting the dynamic and dialectic character of violence, 

concept of violence and its competing and conflicting conceptions. In order to map the journey of legal 

regulation of violence against women, this paper is divided into the following sections. Section I deals 

with the epistemological foundations of women’s subordination and victimization. Section II discusses 

the International human rights law dealing with violence against women. Section III attempts to bring 

out the paradoxes of the legal regulation of violence perceiving women as (victims) and perpetrators 

of violence. This paper concludes by drawing attention to the emerging conflict of approaches towards 

violence against women between the legislature and the judiciary.  

2. Epistemological Foundations of Women’s Subordination and Victimization 

In the history of development of ideas, freedom came first and equality of freedom came later. 

But this equality of freedom was predicated upon equality of ‘man’ as exemplified by abolition of the 

practice of slavery. Women continued to suffer discrimination in matters of property and franchise 

revealing their entrenched subordination vis-a-vis men. From times immemorial the processes of 
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formation of norms and paradigms has been controlled by man. Even the Western philosophical 

tradition has denigrated and sub-humanised women’s separate and equal existence. This is reflected 

for example, in Aristotle’s philosophy. Aristotlefirst defined “man” as a rational animal. Thus he 

identified ‘rationality’ as the identifying characteristic of humans but then also claimed that women's 

reason was defective in that it was “without the power to be effective.”1This is a clear evidence of 

women being considered to be subordinate. Similarly, one sees this trend in the other Western 

philosophies too. Notice for example, the philosophy of Locke, who believed that “man” could 

transcend natural power relations by means of civil agreement. Despite this thought, he considered it 

somewhat obvious and natural that in case of conflict between husband and wife “the rule... naturally 

falls to the man's share, as the abler and the stronger.”2 He considered this to be rather obvious and 

given. Rousseau, who took freedom to be the distinguishing mark of humanity, held that it followed 

from the different natures of men (‘active and strong’) and women (‘passive and weak’) that “woman 

is made to please and be dominated” by man.3The highest degree of this denigration can perhaps be 

noted in the philosophy of Kant, who observed, “I hardly believe that the fair sex is capable of 

principles”.4 Reacting to these approaches by popular and influential philosophers of the West, Helen 

Longino makes an interesting point. She says that the problem with such philosophies is not really their 

maleness; the real problem rather is homogeneity; that is to say that when a large number of people 

begin to believe in the same thing then it is less likely for that ideology to be questioned. On the other 

hand, “diversity of viewpoint and interest generates the ‘essential tensions’ that promote the generation 

and testing of new ideas and that militate against premature convergence onto inadequate 

theories”5.Applying Longino’s reasoning, it is not difficult to see why women objectification and 

subordination appear to be natural or given.In this context it would be relevant to draw attention to 

one aspect of Cartesian epistemology and Longino’s response thereto. Cartesian epistemology assumes 

for example, that all knowing is essentially individualistic6. This means that it is to the individuals, their 

beliefs, and their thoughts to which, in the first instance, epistemic norms are applied in order to make 

their assessment as objective or non-objective, rational, or irrational etc. Longino very vehemently 

discards this assumption and puts forth a contrary theory that objectivity and justification are 

fundamentally ‘social’. “Objectivity is not, and could not be, according to Longino, a property of 

individual knowers, for knowers isolated from the productive pressures of social intercourse cannot 

subject their beliefs to the kinds of testing that is necessary to overcome the limitations of any single 

epistemic location. Objectivity is thus a social, rather than an individual norm; objectivity is a feature 

of a properly constituted epistemic community. Longino's view, which essentially broadens general 

empiricist method to cover societies instead of individuals, is called social empiricism”7 

The feminist movement began to deconstruct this social truth and exposed the deliberate nature of 

patriarchal power and domination. Therefore the phenomenon of violence against women 

masquerading as stronghold of culture, is inevitably linked with their objectification and subordination 

in a patriarchally determined division and hierarchy. 

                                                           
1Louise M Anthony, Embodiment and Epistemology in Oxford Handbook of Epistemology (Paul K. Moser 

ed) 465, Oxford University Press, 2005 
2Louise M Anthony, Embodiment and Epistemology in Oxford Handbook of Epistemology (Paul K. Moser 

ed) 465, Oxford University Press, 2005 
3Id 
4Id 
5Id, 469,470 
6Id, 470 
7Id 
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The further consequence of objectification has been the denial of personhood and/or moral 

agency to women. Within this frame of reference, violence against women was perceived as a part of 

cultural discipline or legitimate forms of coercion exercised by man over the body and mind of a 

woman. Any disobedience or non-compliance with the patriarchally determined standards or norms 

of behaviour by women justified violence as a part of discipline or legitimate forms of coercion by men 

on women. It may be observed here that control over the movements of the body, especially in the 

context of military and in schools has been recognized as a certain mode of shaping the minds of 

soldiers and children. This has been graphically illustrated by Michel Focoult in his book “Discipline 

and Punish”8. He believes that the mode of being of power is secrecy. The power will be successfully 

exercised when the person over whom the power is exercised does not realize that he is subject to 

power. Hence concealment of exercise of power amounts to successful exercise of power. This is 

especially true in the context of patriarchal power sanctified by the patriarchally determined 

culture.Focoultobserves,  “In every society, the body was in the grip of very strict powers, which 

imposed on it constraints, prohibitions or obligations. However, there were several new things in these 

techniques.To begin with, there was the scale of the control: it was a question not of treating the body, 

(enilasse) ‘wholesale’, as if it were an indissociable unity, but of working it ‘retail’, individually; of 

exercising upon it a subtle coercion, of obtaining holds upon it at the level of the mechanism itself - 

movements, gestures, attitudes, rapidity: an infinitesimal power over the active body. Then there was 

the object of the control: it was not or was no longer the signifying elements of behaviour or the 

language of the body, but the economy, the efficiency of movements, their internal 

organization;constraint bears upon the forces rather than upon the signs; the only truly important 

ceremony is that of exercise. Lastly, there is the modality: it implies an uninterrupted, constant coercion, 

supervising the processes of the activity rather than its result and it is exercised according to a 

codification that partitions as closely as possible time, space, movement. These methods, which made 

possible the meticulous control of the operations of the body, which assured the constant subjection of 

its forces and imposed upon them a relation of docility-utility, might be called 'disciplines'”9. 

Man’s power over woman both - her body and her mind has been legitimized by the culture and 

civilization of society. Thanks to the suffragette movement in the UK led by Emmeline and Christabel 

Pankhrust, which among other many reasons, presumably led to revision of the system of distribution 

of social and political powers and freedoms between men and women. 

3. International Human Rights Law and Violence against Women 

On a careful perusal of Article 1 of the Declaration on Elimination of Violence against Women, it 

reveals that violence against women has to be understood in its comprehensive dimensions. It includes 

all forms of violence – physical, sexual, psychological and so on. Article 2 then carries forward the spirit 

of Article 1 and states that the different manifestations of violence against women recognized in that 

article are merely illustrative and not exhaustive of the forms of violence that may be perpetrated 

against women. More importantly, violence inflicted on women is prohibited whether it be perpetrated 

by the officials of the state or in the privacy of the homes and in society. In other words, irrespective of 

the sources and causes, violence against women is totally forbidden. It is important to note that violence 

includes symbolic and psychological forms thereby casting obligation on the states to scrutinize all 

sources and causes of violence offered as justifications for infliction of violence on women. Article 4 

obligates the states to revise its existing laws and customs and social practices followed by its 

population and to take preventive and curative measures including the use of criminal law and civil 

and administrative remedies. The article very clearly states that neither religion, nor culture and so on 

                                                           
8Michel Faucault, Discipline and Punish, Vintage Books (1995) 
9Id 136,137 
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can furnish justification for infliction of violence against women. Thus it will be seen that violence 

against women is absolutely forbidden.    

In addition to the above, the patriarchal culture together with caste based social division and 

hierarchy contributed to the phenomenon of double discrimination of women. Women may suffer 

discrimination not only on the ground of their gender but also on gender plus factors. This inter-

sectionality is brought about by the Convention on Elimination of All Forms of Discrimination Against 

Women (CEDAW) in the context of gender, Convention on Elimination of All Forms of Racial 

Discrimination in the context of race and Convention on Rights of Persons with Disability in the context 

of persons with disability. These thematic conventions lay out the perspective within which the status 

of certain class of human beings, whether it is race, gender or disability has to be taken into account 

while evaluating possession and exercise of human rights by these classes of humans on the basis of 

equality. CEDAW has led to the rejection of essentialist conception of women by drawing attention to 

the social status of different classes of women for e.g. urban and rural women, educated and illiterate 

women and so on. Therefore while implementing CEDAW the legislative, administrative, social, 

economic and educational measures have to be suitably tailored, taking note of these different classes 

of women. These thematic conventions have fundamentally transformed the approach to the study of 

human rights of women, in that, it rejects the formal concept of equality and demands that human 

rights of women have to be considered in the defacto situation in which they are placed. Such an 

approach has a far-reaching implication of strengthening and perfecting the feminist method of de-

construction and gives us an accurate and reliable data for revising policies and devising measures to 

promote gender justice. 

4. Paradox of Legal Regulation of Violence against Women 

The reforms of the legal system took two distinct forms. Law recognized the right to formal 

equality between men and women leading to the norm of non-discrimination on the ground of sex10. 

Also, special provisions were enacted to protect women11, taking note of their biological character and 

functions12.  This formal equality did not alter the defacto social reality for women. They remained 

subjected to the subordinate status and survived on the gracious protection granted by men through 

special provisions. This is the reflection of the limits of law since law depends for its effective operation 

on forces beyond its control. In the absence of any social reforms mere normative alterations will not 

secure the goal of equality in a substantive sense between men and women.  

Legal regulation of violence reveals the paradox of the legal system towards the phenomenon of 

violence. On the one hand the legal regulation of violence against women perceives women as victims 

of violence perpetrated by man. The assumption on which this legal regulation is based can, at best be 

described as a charitable one, to say the least. The further assumption is that women are incapable of 

perpetrating violence thereby denying to them equal moral agency with man. The first assumption 

undergirds the Declaration on Elimination of Violence Against Women in international law and on the 

national level, legislation governing sexual harassment. Also, some of the provisions are justified on 

the ground of a paternalistic conception of protection of women as was section 497 of the Indian Penal 

Code (IPC) until it was recently declared unconstitutional by the Supreme Court.13 This section had 

granted women the exemption from criminal liability in the offence of adultery. The graphic illustration 

of women being perceived as victims of man’s aggressive sexuality and therefore in need of protection 

                                                           
10 Constitution of India 1950, Articles 14 & 15. See also Constitution of United States of America, 14th 

Amendment. 
11Indian Penal Code, 1860, Sec 497 furnished one such example. 
12 Maternity Benefit Act for example. 
13Joseph Shine vs Union of IndiaWrit Petition (Criminal) No.194 of 2017; 2018 SCC OnLine SC 1676 
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has been furnished by the judgments of the Supreme Court in Revathi14 and Saumitri Vishnu15 cases. The 

immunity from criminal prosecution accorded to women in the matter of offence of adultery had been 

perceived as a protectionist measure considered as a ‘special provision’ authorized by Article 15(3) of 

the Constitution of India. The conception of a woman as a victim entails two far-reaching implications: 

(i) that women are always perceived as passive and inactive agents, reason being, the male counterpart, 

resulting in denial of equality under Article 14 &15 of the Constitution. More fundamentally, it results 

in denial of equal moral agency in matters of sexuality. (ii)It is a systemic denial of personhood in that, 

she is not capable of making autonomous choices and being responsible for those choices. In other 

words, women have no freedom to make their own judgments and are denied the sense of 

responsibility in making these judgments. Another de-personalizing dimension of Section 497 offence 

was that the wives were considered to be the property of the husband, access to whose body could be 

a matter of negotiations on the part of the husband, as his consent could legitimize that access. Justice 

Chandrachud describes this as husband being the ‘owner of wife’s sexuality’16. It is this archaic and 

anachronistic perception of women that led the Supreme Court, in Joseph Shine’s case to de-construct 

Section 497, IPC and hold it unconstitutional.  After noting that in various jurisdictions in common law 

and in the United States the offence of adultery has been de-criminalized, the court also found that 

Section 497 runs afoul of the guarantee of equality before law and also denial of equal subjection to law. 

Furthermore it denies to women equal personhood thereby demeaning her in her own eyes in terms of 

individuality and dignity which is guaranteed by Article 21 of the Constitution. So any law which 

prescribes an unjust and an unfair procedure will be violative of right to life and personal liberty under 

Article 21. Hence insofar as Section 497 violates equality before law and equal subjection to law and 

undermines her right to equal autonomy and dignity under Article 21, it came to be declared 

unconstitutional.  On the other hand, legal regulation recognizes that women are equally capable of 

perpetrating violence (sometimes individually and on many occasions by being party to the violent act 

with man either being abettor of the violence or in executing acts of violence with man, who happen to 

be her close relatives).  

While analyzing violence against women this paradox of the legal regulation has to be kept in 

view. In addition to the above, in the measures adopted by the Indian legal system to deal with violence 

against, and by, women - both the strategies of criminal and civil liabilities have been employed. Section 

498A of the IPC furnishes an example of criminal liability for violence perpetrated either individually 

or together with her male close relatives. The graphic illustration of violence by and against women 

which however is not based on gender is furnished by the on-going trial of Indrani Mukherjee and 

Peter Mukherjee in the killing of their daughter Sheena Bora. 

The Vienna Accord of 1994 and the Beijing Declaration and Platform for Action 1995 have 

recognized that domestic violence is a serious human rights issue. The United Nations Committee on 

Convention for Elimination of All Forms of Discrimination Against Women in its General 

Recommendation No XII of 1989 had recommended that all State parties must take measures for 

protecting women from violence of all kinds, especially that which is inflicted within the four walls of 

her domestic house. Violence occurring within the family is a lived experience of many women, but is 

not very easily visible. The international declarations and conventions governing human rights of 

women thus obligate the state to adopt measures on a vertical level but more importantly to adopt 

measures on a horizontal level where discrimination and violence occurs in the domain of social 

relations in general and domestic relations in particular. The horizontal protection of women’s human 

                                                           
141988(2) SCC 72 
15AIR 1985 SC 1618 
16Joseph Shine vs Union of India, 2018 SCC OnLine SC 1676, See para 64 of Justice Chandrachud’s 

judgment  
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rights is the toughest challenge confronting the state in the 21st century. The large part of power 

relations are determined by social and cultural norms and traditions which is at the heart of the 

religious liberty implicating the concerns for privacy of the home or domestic sphere. Due to the 

feminist movements the patriarchal nature of the legal regulation was de-constructed as a result of 

which domestic violence was regulated through a special enactment like the Domestic Violence Act in 

India. While cruelty by the husband or relatives of the husband is already made punishable under the 

Penal Code, the Domestic Violence Act was designed to provide some innovative remedies under civil 

law and to protect women from becoming the victims of domestic violence. The Preamble to the Act 

says that it is “An Act to provide for more effective protection of rights of women guaranteed under 

the Constitution who are victims of violence of any kind occurring within the family and for matters 

connected therewith or incidental thereto”. It also clarifies that the Act is broad enough to cover all 

forms of violence against women, whether it be physical, verbal, sexual, emotional or economic.  

In Harsora vs Harsora17, the Constitutional validity of clause (q) of Section 2 was challenged before 

the Supreme Court. This clause defined the term ‘respondent’ for the purposes of the statute. The 

grounds on which the challenge to its validity was constructed were interesting. The word respondent 

was defined in section 2(q) as under: 

“Respondent” means any adult male person who is, or has been, in a domestic relationship with 

the aggrieved person and against whom the aggrieved person has sought any relief under this Act:  

Provided that an aggrieved wife or female living in a relationship in the nature of marriage may 

also file a complaint against a relative of the husband or the male partner.  

The definition as worded in clause (q) clearly shows that the respondent against whom a 

complaint can be filed under the Domestic Violence Act must always be a male person unless the 

complainant is a wife or a female living in a relationship in the nature of marriage.The court evaluated 

the other definitions in the statute (especially that of domestic relationship, shared household etc) along 

with the scheme of remedies provided there under and observed that going by the object of the statute, 

the words ‘adult male person’ in the definition of ‘respondent’ is not in tune with, and will frustrate 

the object of the Act. It also observed that on one hand the amendment in Section 6 of the Hindu 

Succession Act 1965 has recognized female coparceners in a joint Hindu family, also a ‘shared 

household’ could include a household which may belong to a joint family of which the respondent is a 

member. In the face of all these provisions, the definition of respondent being restricted to an adult 

male person, the court said, results in a glaring anomaly. Also the court observed that Act is designed 

to protect women from any kind of domestic violence, irrespective of whether it is perpetrated by a 

man or a woman herself within the domestic house. This being the object of the statute, the court found 

that the inclusion of the words ‘adult male’ in the definition frustrate its object and hence read these 

words down. Likewise the court observed that the proviso to the definition is also rendered otiose and 

hence read that down too.   

 Now the most interesting aspect of Justice Nariman’s reasoning in the aforesaid judgment is that 

the statute enacted by the Parliament dealing with women’s rights and obligations should be read as 

furnishing an integrated perspective. More significantly, the acceptance of equal rights in the context 

of property would justify a conclusion in respect of civil liability in the context of domestic violence. 

The requirement of Section 2(q) that the female respondents could be impleaded only when there is a 

male respondent resulted in the frustration of the object of the Act. Therefore the commitment to 

equality in matters of property rights would justify equality in matters of subjection to civil liability. 

This mode of reasoning has the merit of bringing in coherence and consistency in making the laws by 

                                                           
17Hiral P Harsora vs KusumNarottamdasHarsora(2016) 10 SCC 165 
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the Parliament. On a deeper level inconsistency in the statutes will be perceived as discrimination 

grounded in the Constitutional commitment to equality.  

5. Conclusion 

After surveying response of the legislature and of the judiciary to violence against women it may 

be observed that in the first phase, there appears to be an agreement between the judiciary and the 

legislature that women are in need of protection from men’s aggressive behaviour including sexual 

behaviour. Men were perceived as perpetrators of violence and women were perceived as only the 

victims of violence18. This is duly illustrated by Saumitri Vishnu and Revathi cases. Even where the 

legislature intended to rope in women as perpetrators of violence they were seen necessarily as 

associates of the husband or the “man” as perpetrating the act of violence. This is graphically reflected 

by the language of Section 498A of IPC or section 2(q) of the Domestic Violence Act. This unified 

perspective led the Supreme Court to prohibit sexual harassment of women at workplaces. Harassment 

has also been conceived as one form of violence by the United Nations in its Declaration on Violence 

Against Women. Verma J. in his judgment in Vishakha’s case19 took a novel step of enforcing the 

international human rights law when it is not in conflict with the fundamental rights provisions in the 

Constitution, thereby giving subordinate status to the practice of dualism in the context of enforcement 

of human rights of women. More significantly, Verma J. adopted the recommendations of the CEDAW 

committee for the purpose of defining sexual harassment. Without going into the details of the 

definition it may be observed that it seeks to accord protection to women against harassment at any 

cost without leaving any room for defence for a man who is alleged to have committed sexual 

harassment. It may be described as a very passionate but not a measured response to violence against 

women. When in 2013, the Parliament enacted the law20, it virtually reproduced the law laid down by 

Verma J. In other words, it is one of such instances where women’s interests are protected with great 

passion and fervour21.  

The second phase of response to violence against women essentially belongs to the judicial 

initiative working through the doctrine of transformative constitutionalism and the distinction between 

constitutional morality and popular morality. The Supreme Court perceived section 377 IPC punishing 

homosexual activity as invidious discrimination and lacking any socially redeeming feature. It was as 

if the state was advertising its unrestrained potential for violence against homosexual adults in privacy. 

It also perceived section 497 as an anachronistic or regressive law treating women as property and 

lacking in any moral agency, giving rise to a perception amongst women that denial of equal moral 

agency was an insult to her personhood and therefore a form of violence lacking in any rational basis, 

thereby confirming the thesis that coercive use of force by the state could be justified by atleast 

minimum rationality. This is one such example. Therefore the Supreme Court’s decision in Joseph Shine 

and Harsora cases clearly demonstrate that women are not perceived as near victims but they are 

equally responsible for criminal and civil liability vis-a-vis men. Thus it will be seen that perception of 

the legislature and the perception of the judiciary in the second phase in respect of the response to 

violence against women is incompatible with each other. The legislature continues to view women as 

                                                           
18 The same thinking is reflected in the Declaration on the Elimination of Violence Against Women 
19Vishakha vs State of Rajasthan, AIR 1997 SC 3011  
20Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal) Act, 2013 
21 Other examples of law’s passionate protection are that a statement made by a victim of rape is 

presumed to be true; Also Section 304B under which if death occurs within seven years of marriage 

under unnatural circumstances, it is presumed to be dowry death;Some other examples of law’s 

passionate protection, though unrelated to gender are furnished by legislation protecting tenants 

against landlords or legislations protecting employees against employer. 
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victims and men as perpetrators of violence whereas the judiciary perceives women as having equal 

moral agency and as being equally responsible for their acts and omissions as are men.  

It may finally be observed here that in the context of matrimonial relationship in general, and 

mental cruelty as a ground of divorce in particular, there is a very refreshing insight furnished by the 

reasoning of Chandrachud J. that there cannot be any objective basis on which mental cruelty can be 

defined. Hence in this context there is no oppressor or oppressed and while deciding the issue of mental 

cruelty the peculiarities of each matrimonial relationships will furnish a determinate guidance with 

regard to judgment about mental cruelty. As the Hon’ble Justice observes, “The parties are Hindus but 

we do not propose, as is commonly done and as has been done in this case, to describe the respondent 

as a “Hindu wife” in contrast to non-Hindu wives as if women professing this or that particular religion 

are exclusively privileged in the matter of good sense, loyalty and conjugal kindness. Nor shall we refer 

to the appellant as a“Hindu husband” as if that species unfailingly projects the image of tyrant 

husbands. We propose to consider the evidence on merits, remembering ofcourse the peculiar habits, 

ideas, susceptibilities, and expectations of persons belonging to the strata of society to which these two 

belong.All circumstances which constitute the occasion or setting for the conduct complained of have 

relevance but we think that no assumption can be made that the respondent is the oppressed and 

appellant the oppressor. The evidence in any case ought to bear a secular examination.”22 Here the court 

is seen rejecting the stereotype image of “husband” (as oppressor) and “wife” (as oppressed) in any 

given culture and rather emphasises on a more secular examination for arriving at a finding of mental 

cruelty. 

Thus it is clearly seen that the approaches of the legislature and the judiciary have been far from 

consistent in dealing with violence against women in India.  

 

                                                           
22Narayan Ganesh Dastane vs Sucheta Narayan Dastane AIR 1975 SC 1534 

294



295



296



297



  

32 

  
  
 
 
 
  
 

The DNA technology (Use & application) regulation bill, 2019: A critical appraisal 

Sandhya Kalamdhad 
Associate Professor, Department of Law, Dr Ambedkar College, Deeksha Bhoomi, Nagpur, Maharashtra, India 

 

Abstract 
DNA fingerprinting is a technology that has been proved to be a boon for the administration of the Criminal Justice System. To have a 
uniform procedure for the use of DNA Technology ‘The DNA Technology (Use & Application) Regulation Bill, 2019’ was placed in 
the Lok Sabha. The main purpose of the Bill is to apprehend repeat offenders for heinous crimes, to develop stringent standards, etc. 
The proposed legislation will empower the criminal justice delivery system by enabling the application of DNA evidence, which is 
considered the gold standard in crime investigations. However, there are many ethical and legal issues surrounding the Bill. This paper 
is an attempt to analyse the provisions of the bill and the gaps in the proposed Bill. 
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Introduction 
DNA (Deoxyribonucleic Acid) Forensic Technology has 
changed the face of evidence collection in the Criminal Justice 
System. It has saved many innocent individuals and had brought 
numerous criminals to justice. Doing the unthinkable, and solving 
the earlier thought unsolvable cases across the globe, DNA 
Forensic Science’s Advancement has revamped the Criminal 
Justice System throughout the globe. Though 100% accuracy is 
not claimed it is substantially used due to its proven efficacy. For 
example, “the amendment of Cr. P. C. by the Cr. P. C. 
(amendment) Act, 2005 has brought two new sections which 
authorize the investigating officer to collect a DNA sample from 
the body of the accused and the victim with the help of medical 
practitioner. These sections allow examination of a person 
accused of rape by a medical practitioner and the medical 
examination of the rape victim respectively.  
In India, there have been numerous instances when many 
‘mysterious’ cases have been solved with the help of this modern 
technology. But taking into consideration the potential risks of 
the use of this technology, one must not overlook the gravity of 
privacy infiltration while putting into action this technology. 
While DNA testing, the State asks the concerned individual for 
his/her most private information. Rather, one can debate that they 
ask for the information that is interlinked with the concerned 
individual’s very existence.  
Yet, the pros of this technology clearly outweigh its cons. Still, 
we simply cannot overlook the potential threats, ergo rises the 
need for a law to regulate DNA Forensic Science. The DNA 
Technology Regulation Bill was placed in the Lok Sabha in July 
2019. The Bill was then referred to Parliamentary Standing 
Committee on Science and Technology. The Parliamentary 
Standing Committee on Science and Technology recently issued 
a report, which points out the possibility of misuse of the 
provisions mentioned in the Bill. For example, the committee 
pointed that, the DNAs can be used for caste or community based 
profiling, or this can be a serious encroachment upon the right to 
privacy. There also has been considerable criticism, voicing for 

the required changes. Some of the criticised sections of the Bill 
are: the data isn’t being protected; and the potential misuse of this 
data is a threat to the right to privacy. Some Members feel that 
the “crime scene index” is unnecessary and is not a required 
feature to solve crimes. Thus there are many ethical and legal 
issues surrounding the Bill. Nonetheless, nobody will deny the 
need for legislation. The proposed legislation will empower the 
criminal justice delivery system by enabling the application of 
DNA evidence, which is considered the gold standard in crime 
investigations. Therefore, the paper will first analyse the 
provisions of the bill and the gaps in the proposed Bill. Secondly, 
it will discuss the possible impacts of this Bill on vulnerable 
communities. The paper will also analyse the suggestions 
forwarded by the Parliamentary Standing Committee recently on 
1st February 2021. 
 
Glimpses of DNA Technology (Use & Application) 
Regulation Bill, 2019 
The purpose of DNA Bill is “to provide for the regulation of use 
and application of Deoxyribonucleic Acid (DNA) technology for 
the purposes of establishing the identity of certain categories of 
persons including the victims, offenders, suspects, under trials, 
missing persons and unknown deceased persons and for matters 
connected therewith or incidental thereto.” The statement of 
objects and reason of the Bill contains that, “DNA technology has 
the potential of wide application in the justice delivery systems. 
In criminal cases, it helps in the investigation of crimes through 
biological evidence including semen evidence in rape cases, 
blood evidence in murder cases, saliva evidence in the 
identification of the source of anonymous threat letters, etc. In 
civil cases, it helps in investigations relating to identification of 
victims of disasters like cyclones, air crash, etc. Several crimes 
are committed by repeat offenders, whose apprehension and 
conviction will be aided by a comparison of biological evidence 
at the scene of crime with DNA profiles stored in a DNA Data 
Bank. At the same time, the DNA analysis offers substantial 
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information, which if misused or improperly used, can cause 
harm to individuals or society.” 
It had been claimed in the Bill that, sufficient efforts has been 
taken in balancing the use of DNA profiling in the administration 
of criminal and civil proceedings and the protection of the right 
to privacy. This is evident from the functions of the DNA 
Regulatory Board. Section 12 of the proposed Bill, talks about 
the functions of the Board. It states that the Board shall 
recommend methods and ensure optimum use of DNA 
Technology in the administration of Civil and Criminal 
Proceedings. It further requires that Board shall take into 
consideration all ethical, social and human rights issues regarding 
use of DNA. It further states that it shall be inconsistent with 
International guidelines provided by the UN and Its specialised 
agencies in respect of the protection of right to privacy, civil 
liberties by abiding by professional ethics in DNA testing while 
collecting and using DNA sample and DNA techniques. It also 
requires maintenance of confidentiality of DNA information and 
removal and destruction of obsolete or inaccurate DNA 
information from data Base. 
Section 21 of the Bill proposes to obtain valid consent from the 
person who is arrested or whose bodily substances are required 
for criminal investigation, except for the offences for which 
punishment is death or imprisonment for a term exceeding seven 
years. It further says that, if the investigating officer wants the 
bodily substances of the person, who refuses to give, may apply 
to the Magistrate for obtaining bodily substances. And if the 
Magistrate feels it appropriate to prove or disprove the case may 
issue an order for taking of substances from such person. It means 
proper procedure has been laid down to prohibit any kind of abuse 
of process by the officers concerned.  
Chapter V of the proposed Bill talks about the establishment of 
the National and Regional Data Bank. And further requires that 
all data stored in Regional Data Bank need to be shared with 
National Data Bank. It also categorically requires bifurcation of 
data in different indexes, like a crime scene index, under trials 
index, offender’s index, etc. so that there shall be a proper use of 
this data. Bill prescribes the procedure for sharing of DNA 
Profiles with even Foreign Government of International 
organisation, so that if required DNA profile may be matched 
with DNA profile received from International authority to 
facilitate criminal investigations at International Level. At the 
same time precautions are being taken by prescribing the due 
procedure for providing services to International bodies. It also 
prescribes the procedure for removal or detention of data from 
the Data Bank. Like if the criminal case is closed down or there 
is a written request from the person whose DNA data has been 
stored unnecessarily needs to be removed. 
Chapter VI of the proposed Bill also talks about the security and 
confidentiality of the data received by data bank. The chapter 
further through section 34 of the Bill talks about the security of 
information relating to DNA profiles by specifying the purposes 
for which DNA profiles can be used. It states that the information 
can be utilised for facilitating the identification of persons in 
criminal cases by the law enforcement and investigating 
agencies, judicial proceedings, by following the rules of 
admissibility of evidence, facilitating prosecution and 
adjudication of criminal cases, taking defence by an accused, 
investigations relating to civil disputes or other civil matters, 
however in these matters information will be provided only after 

the approval of the court, or the concerned authority to this effect. 
The bill also prohibits access to information in DNA data banks 
to protect the right to privacy and prohibit the misuse of data. 
Section 35 of the Bill states that information relating to DNA 
profiles, DNA samples and any other records thereof, in the 
custody of DNA Bank or the Regional DNA Bank or a DNA 
Laboratory need to be secured and kept confidential. 
Communication or access of information is restricted to the 
purposes specified under the Bill. This indicates that efforts are 
taken to regulate the use of data forwarded to and in the custody 
of Data Bank. Section 45 and 46 of the Bills provides a penalty 
for unauthorised disclosure or collection of DNA information 
from DNA Data Bank. The penalty has also been prescribed for 
destruction, alteration, and contamination or tampering with 
biological evidence. The Bill also listed down the list of matters 
for DNA testing through the Schedule attached to it. Matters 
relating to offences under the Indian Penal Code where DNA 
testing is useful for investigation of offences, offences under 
special laws, like, under the Immoral Traffic (Prevention), Act, 
1956, The Medical Termination of Pregnancy Act, 1971, The 
PCPNDT Act, 1994, Domestic Violence Act, 2005, The 
protection of Civil Liberties Act, 1955, etc. and in respect of Civil 
matters like Parental disputes, Issues relating to ART, Human 
organ Transplantation, to establish individual identity etc. It also 
includes within its sphere the cases of medical negligence, 
unidentified human remains, identification of abandoned or 
disputed children. 
 
Critical Analysis of the Bill  
As stated earlier the present Bill has been criticised from various 
angles, let’s discuss few important criticisms of the Bill. 
 
Need for efficient, trained Police officers and Forensic 
scientists 
This Bill mainly focuses on the collection of DNA data and on 
DNA Profile creation, and its application in the field of Criminal 
Justice. It empowers the investigating agencies for the above 
mentioned functions. But the infrastructural revamp that is 
needed, such as but not limited to: proper training of police 
officers in this field and abundance of forensic experts. If such 
conditions aren’t met properly, this technology will prove 
ineffective, will be abused, and will then lead to injustice. 
 
Use of Data from Different indexes for the purposes for which 
it has not been stored 
Section 25 of the proposed Bill allows the creation of DNA banks 
at National and State levels. It further talks about the different 
kinds of indexes relating to the crime scene, offenders, suspects, 
including under trials, and missing and deceased people. 
However, the author would like to argue that there should be a 
separate database for criminal matters and missing persons. Or 
situations may occur where a missing person’s DNA is being 
used in criminal matters! 
 
Targeting of individuals from poor socio economic 
backgrounds 
History stands witness to the fact that the Indian Criminal Justice 
system often preys on the socio economically marginalised 
sections of society. And this process is sadly still in continuation, 
and it will continue hitherto. And according to the Bill, the DNA 
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data of these individuals (under trials, suspects etc.) will be 
collected and stored, ergo strengthening this vicious cycle of 
social oppression and marginalisation. 
 
Data protection and right to privacy 
It is also argued that, “Right to Privacy has been included under 
Right to Life and Personal liberty or Article 21of the Indian 
Constitution, and Article 20(3) provides Right against Self- 
Incrimination which protects an accused person in criminal cases 
from providing evidences against himself or evidence which can 
make him guilty. But it has been held by the Supreme Court on 
several occasions that the Right to Life and Personal Liberty is 
not an absolute Right. In Govind Singh v. State of Madhya 
Pradesh, Supreme Court held that a fundamental right must be 
subject to the restriction based on compelling public interest. In 
another case Kharak Singh v. State of U. P., Supreme Court held 
that the Right to privacy is not a guaranteed right under our 
Constitution. It is clear from various decisions which have been 
delivered by the Supreme Court from time to time that the Right 
to Life and Personal Liberty which has been guaranteed under our 
Indian Constitutions not an absolute one and can be subject to 
some restriction. And it is on this basis that the constitutionality 
of the laws affecting the Right to Life and Personal Liberty are 
upheld by the Supreme Court which includes a medical 
examination. And it is on the basis that various courts in the 
country have allowed DNA technology to be used in the 
investigation and in producing evidence. To make sure that 
modern technologies can be used effectively, there is an urgent 
need for specific legislation that would provide the guidelines 
regulating DNA testing in India.” Yet, two major issues – privacy 
violations and capacity – have not been adequately tackled in the 
report. The Parliamentary Standing Committee report comprises 
two dissent notes, both of which highlight the risks of privacy 
violation caused by this Bill. It would be prudent, at the least, to 
wait for the Personal Data Protection Bill to be passed before 
debating this Bill. 
 
Immoral Trafficking (Prevention) Act, 1956 and DNA 
Profiling 
In one of the articles, author argues that “In the Indian law, sex 
work in India is conflated with trafficking and no agency has 
been given to those who voluntarily carry out sex work as a 
means of livelihood. Sections 7 and 8 of ITPA criminalize 
‘carrying on prostitution by any person’ and ‘soliciting in a public 
place for the purpose of prostitution’. On a day to day basis, 
women and trans persons who practice sex work suffer sexual 
abuse and extortion at the hands of police personnel. The stigma 
attached to sex work and the daily abuse by police personnel 
pushes HIV prevention programmes underground and further 
deprives sex workers of their right to health.” 
 
Analysis of Standing Committee Report 
The Parliamentary Standing Committee on Science and 
Technology, Environment, Forests and Climate Change has 
recommended that the government assuage concerns raised over 
the DNA Technology (Use and Application) Regulation Bill, 
2019, including over creation of a national databank of crime 
scene DNA profiles and fears of communities being targeted. 
While recognising the importance of DNA technology in criminal 
investigation, the committee, in its report tabled in Parliament 

Wednesday, says, “The risk with a national databank of crime 
scene DNA profiles is that it will likely include virtually everyone 
since DNA is left at the ‘crime scene’ before and after the crime 
by several persons who may have nothing to do with the crime 
being investigated.” It adds, “These fears (regarding the Bill) are 
not entirely unfounded (and) have to be recognized and addressed 
by the government and by Parliament as well… The Committee 
is of the strong opinion that an enabling ecosystem must be 
created soon to ensure that DNA profiling is done in a manner 
that is fully consistent with the letter and spirit of various 
Supreme Court judgments and with the Constitution.” The 
committee further observed that “While conviction rates have 
remained abysmally low, the majority of those arrested as under 
trials belonged to just three communities: Dalits, Muslims and 
Adivasis. Therefore, the committee recommended the deletion of 
all references to inclusion of DNA data about non-convicts, 
including suspects and under trials which are proposed to be held 
in an indexed data bank.” 
One of the articles states that, “The National Crime Records 
Bureau (NCRB) reports that there are over 36,000 unidentified 
bodies each year. A DNA databank can be useful in identifying 
these bodies. The other use of a databank would be in identifying 
and tracking down repeat offenders. A 2016 NRCB report claims 
that, of all criminals arrested in India in 2015, around 8 
percent were repeat offenders. It is important to note that DNA 
evidence cannot be inculpatory i.e., it cannot be used as evidence 
that someone committed a crime. At best, it can show that a 
person may have been at a scene where the crime took place, and 
add suspects to a case. The Committee report addresses both these 
issues, and recommends purpose limitation for the Bill and a 
mechanism that purges data post closure of a case.” The article 
further suggests that “The issue with capacity can 
be addressed by increasing investment towards infrastructure. As 
per a note submitted by the Department of Biotechnology to the 
Committee, DNA testing is currently being done on an extremely 
limited scale in India, with approximately 30-40 DNA experts in 
15-18 laboratories undertaking fewer than 3,000 cases a year. In 
other words, 2-3 percent of the total need for DNA profiling is 
being met. The creation of a databank for all criminal offenders 
will go hand-in-hand with the increase in demand for DNA 
profiling. With the capacity deficit that follows, it is likely that 
the implementation of this Bill stalls judicial proceedings that 
demand DNA profiles. This can be resolved by staggering the 
implementation of the databank – use it primarily to identified 
deceased remains in the beginning, and later for specific crimes, 
where DNA evidence may be a useful piece of the puzzle. If the 
databank truly helps in expediting justice, the provisions of the 
Bill can be expanded to other crimes.” 
The committee also observed that “DNA is not only used for the 
detection of crime. It is a unique identifier of the person, & if not 
recorded or retained with appropriate safeguards, may allow for 
the identification of a person and critical information about them. 
This not only raises concerns about the privacy of individual 
citizens but also national security.” The committee further states 
that “Therefore it is recommended that urgent steps are taken to 
incorporate substantive safeguards about the collection, transfer, 
contamination and matching of DNA. Furthermore, it must be 
ensured that the revised draft of the Bill prevents excessive & 
undue delegation of the powers and functions of the Board, as 
well as the purpose for which DNA information may be used. The 
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manner in which data is retained, shared & controlled must be a 
matter that Parliament must be concerned with. Within the 
framework of the Puttuswamy judgment, it is not possible to 
envisage a situation where the use of such critical data is managed 
& controlled by a mere statutory body.” 
Regarding the absence of the Data Protection Law, the committee 
stated that “Government continues to collect citizen’s private data 
is critical because it provides a mechanism for enforcement of 
rights, grievance redressal and independent oversight. When the 
data being collected is sensitive as DNA, it requires additional 
protections.” Therefore, the committee recommended that the bill 
should not be introduced till the enactment of Private data 
protection Bill. For effective privacy protection, an autonomous 
and independent remedial process is paramount. This can only be 
achieved when there is an independent regulator such as Data 
Protection Authority as envisaged in the Data protection Bill. 
The committee further suggested that “The absence of procedural 
and substantive safeguards makes the proposed legislation 
suspect. It must be noted that the indefinite retention of DNA 
profiles of persons without a straightforward process for its 
removal is a violation of a person’s right to privacy. Under 
section 31 of the Bill, data is effectively retained indefinitely 
because it is preconditioned on police reports or court orders. The 
indefinite retention of personal information, condition on court 
orders, violates the principle of privacy and control over personal 
information. Therefore, the database is likely to be lopsided and 
consist of people who are presumed to be innocent in the eyes of 
the law. In such a case, there is no constitutional justification to 
include their data in a database or index. Furthermore, removal of 
a DNA profile of someone who is not an offender or suspect or 
undertrial from the database would require an application.” 
 
Conclusion and Suggestions 
DNA Profiling is undoubtedly proven forensic technology for 
criminal investigation, disaster victim identification, 
identification of missing persons and human remains. However, 
the use of DNA Profile involves various legal and ethical issues. 
Therefore, it needs to be regulated through a piece of legislation. 
The present Bill on DNA Profiling is indeed a welcome step. 
From the standing Committee Report and after reviewing the 
existing literature on the subject it is very clear that DNA 
Profiling may reveal sensitive information about individuals, 
skin, colour, behaviour, illness, health status, etc., which may 
result in abuse of this information to target individuals and their 
families using their genetic data. It was also rightly observed by 
the committee that, it may be misused for caste/ community based 
profiling. So the process may result in a serious violation of the 
right to privacy and human rights. The whole process of DNA 
profiling, handling and controlling is vulnerable to manipulation, 
mislabelling and contamination by accident or design. Therefore 
the Bill must ensure an independent regulator of data as suggested 
in the Data Privacy Bill. So the government may reconsider the 
Bill in the light of the recommendations forwarded by the 
Standing Committee and the recent judicial practices in respect 
of the right to privacy. This is as far as reality has fared. The 
gravity with which the two houses of Parliament will weigh the 
recommendations of the committee is as of now, unknown to us 
all. The spine of the proposed DNA Bill requires concrete spine 
reinforcement if it is to come through on the hoped and claimed 
judicial delivery while protecting the rights of the Indian citizens. 
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JUDICIAL RESPONSE TO MARITAL RAPE IN 

INDIA 

Prof.Dr.Mrs.Hema Menon1 

 

“ A murderer destroys the physical frame of the victim, a rapist degrades and defiles the soul of a helpless 

female."- Justice Arjit Pasayat. 

An eighteen-year-old girl, meets a stranger twice, and she is told by her parents that she is to get married to 

him. This innocent young girl has  dreams  of care and companionship and a rosy romantic married life. These 

are shattered on the very first night of the marriage when she is subjected to verbal and sexual assault from the 

man who had vowed to love and protect her in the rituals of marriage. Every night, she faces a new ordeal, 

from being forced to mimic pornographic videos to forcibly having a candle or flashlight inserted into her 

vagina. If she complains to her family, they advise her to “try and adjust.” If she complains to the police, they 

rebuke her and tell her to be grateful that her husband is coming home to her instead of visiting a brothel. And 

when she tries to take her woes to the Supreme Court, they tell her that she is bringing a personal claim, not a 

public concern and as such, they cannot change the law for one person. This is the unfortunate reality for 

countless Indian women living among the culture of arranged marriages and remaining legally unprotected 

from the realities of marital rape.2 Marriage is viewed as a sacrament under the Hindu personal laws and the 

wife is still viewed as subservient to the husband. It is assumed by the society that, marriage refers to the wife 

giving consent to all the “matrimonial obligations” including sexual intercourse. 

The concept that institution of marriage is “sacrosanct” is propagated in the Indian society and is further 

enforced  by the mainstream Indian cinema in its portrayal of the Indian Bahu. This however is a myth and is 

contrary to the reality of women’s position today. Though marital rape is the most common and repugnant 

form of masochism in Indian society, it is hidden behind the iron curtain of marriage. Not only that it is hidden 

under strict tight-lipped secrecy within families, society and  unfortunately protected by the Government and 

the Judicial reluctance to interfere. Dogmatic social practices and legal norms in India mutually enforce the 

denial of women’s sexual agency and bodily integrity, which lie at the heart of women’s human rights. Rape 

is rape. Be it stranger rape, date rape or marital rape. The law does not treat marital rape as a crime. Even if it 

does, the issue of penalty remains lost in a cloud of legal uncertainty. The legal system must be forced to accept 

                                                     
1 Professor and Head, Department of Law, Dr.Ambedkar College,Deekshabhoomi,Nagpur. 

2 Night After night, the torture grew’: A survivor of marital rape speaks up, DAILY OPINION (May 12, 2016), 
https://www.dailyo.in/voices/women-marital-rape-sexual- harassment-abuse-arranged-marriage-divorce/story/1/14390.html 
[https://perma.cc/RTM8- A9M8]; see Chhavi Sachdev, Rape Is A Crime In India – But There Are Exceptions, NPR (Apr. 13, 2016), 
https://www.npr.org/§s/goatsandsoda/2016/04/13/473966857/rape-is-a-crime-in- india-with-one-exception 
[https://perma.cc/6VSH-ANJR]; see also Vimi, Marital Rape – My Husband Rapes Me Everyday!, PINKDOMBLOG (Aug. 1, 2017), 
http://pinkdomblog.com/ marital-rape/ [https://perma.cc/CZP2-HP9W] 311
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rape within marriage as a crime. Further, women themselves must break free of societal shackles and fight for 

justice. They must refuse to comply with the standards applied to them as the weaker sex.3 

marital rape has both Physical and psychological effects 

There is a common myth that rape by one’s partner is a relatively insignificant which causes little trauma and 

a woman eventually gets adjusted to it.However, research indicates that marital rape often has severe and long-

lasting consequences for women. The physical effects of marital rape may include injuries to private organs, 

lacerations, soreness, bruising, torn muscles, fatigue and vomiting. Women who have been battered and raped 

by their husbands may suffer other physical consequences including broken bones, black eyes, bloody noses, 

and knife wounds that occur during the sexual violence. Specific gynaecological consequences of marital rape 

include miscarriages, stillbirths, bladder infections, infertility and the potential contraction of sexually 

transmitted diseases including HIV.4  

It is well established through extensive scientific research that women who are raped by their partners are 

suffer severe psychological consequences and become emotional recluses. Short-term effects of marital rape 

like anxiety, shock, intense fear, depression, suicidal ideation, and post-traumatic stress are common while the  

long-term effects like disordered eating, sleep problems, depression, problems in establishing trusting 

relationships, and increased negative feelings about themselves resulting in blaming themselves for these acts 

have serious repercussions on the health of the woman concerned.. Psychological effects are likely to be long-

lasting and sometimes scar a woman for life disabling her from normal humanly functions not to speak of 

cornering her into a hole from which she is never able to pull herself out. 

 

India as a nation is based on the theory of equity, but it is appalling to notice that even now in the 21st century 

it has still not recognised the right of  a woman to include marital intercourse as a component of equality. There 

is a clear absence of legal provisions regarding marital rape and therefore, the victims have the  only resort of 

going to court. Courts have time and again applied various methods to identify marital rape and have given 

strict punishments but the lack of legal provisions ties their hands and they are bound by the letter of law. They 

cannot hence describe “forceful intercourse by a man upon his wife” as marital rape. At this juncture it is 

necessary to examine the law of Rape in India. 

 

Section 375 of the Indian Penal Code defines "Rape", 

Operative part of the said section is reproduced herein below: 375. Rape.—A man is said to commit "rape" if 

he-— 

a. Penetrates his penis, to any extent, into the vagina, mouth, urethra or anus of a woman or makes her to 

do so with him or any other person; or 

b. inserts, to any extent, any object or a part of the body, not being the penis, into the vagina, the urethra 

or anus of a woman or makes her to do so with him or any other person; or 

c. manipulates any part of the body of a woman so as to cause penetration into the vagina, urethra, anus 

or any of body of such woman or makes her to do so with him or any other person; or 

d. applies his mouth to the vagina, anus, urethra of a woman or makes her to do so with him or any other 

person, 

under the circumstances falling under any of the following seven descriptions: 

Firstly,— Against her will. 

Secondly, — Without her consent. 

Thirdly, — With her consent, when her consent has been obtained by putting her or any person in whom she 

is interested, in fear of death or of hurt. 

Fourthly, — With her consent, when the man knows that he is not her husband and that her consent is given 

because she believes that he is another man to whom she is or believes herself to be lawfully married. 

Fifthly, — With her consent when, at the time of giving such consent, by reason of unsoundness of mind or 

intoxication or the administration by him personally or through another of any stupefying or unwholesome 

substance, she is unable to understand the nature and consequences of that to which she gives consent. 

Sixthly, — with or without her consent, when she is under eighteen years of age 

Seventhly, — When she is unable to communicate consent. 

                                                     
3 Marital Rape — Myth, Reality and Need for Criminalization 
by Saurabh Mishra & Sarvesh Singh*(2003) PL WebJour 12https://www.ebc-india.com/lawyer/articles/645.htm 
 
4 Thornhill, R. & Palmer, C.T., A Natural History of Rape — Biological Bases of Sexual Coercion (1st Edn., MIT Press Cambridge 
Mass., 2000. 
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Explanation I—For the purposes of this section, "vagina" shall also include labia majora. 

Explanation 2—Consent means an unequivocal voluntary agreement when the woman by words, gestures or 

any form of verbal or non-verbal communication, communicates willingness to participate in the specific 

sexual act: 

Provided that a woman who does not physically resist to the act of penetration shall not by the reason only of 

that fact, be regarded as consenting to the sexual activity. 

Exception I—A medical procedure or intervention shall not constitute rape. 

Exception 2—Sexual intercourse or sexual acts by a man with his own wife, the wife not being under fifteen 

years of age, is not rape. 

Nationwide protests erupted as a result of the horrendous crime in the NIRBHAYA case and consequently, the 

former Chief Justice of India, Late J.S. Verma established a committee to amend and enhance laws against 

rape and sexual assault. Among other recommendations, the committee suggested that the marital rape 

exception should be repealed as it originates from the notions of women being the property of their husbands. 

Several changes came about from the Criminal Law Amendment Act, 2013. Many changes made under The 

Criminal Law Amendment Act, 2013 were necessary and substantive, but the Act failed to criminalize marital 

rape with the exception of Section 376A where sexual intercourse by a man with his wife who is living 

separately shall be punishable with imprisonment and liable for a fine and where the girl is under the age of 

fifteen.5 

That Article 21of the Indian Constitution, incorporates the right to live with human dignity and is a standout 

amongst the most fundamental components of the right to life which perceives the independence of a person. 

The Supreme Court has held in a catena of cases that the offense of rape abuses the right to life and the right 

to live with human dignity of the victim of the crime of rape 

In Bodhisattwa Gautam v. Subhra Chakraborty6 the court held that rape is a crime against the basic human 

right and violation of the right to life enshrined in Article 21 of the Constitution and provided certain guidelines 

for awarding compensation to the rape victim. In the landmark case of The Chairman, Railway Board v. 

Chandrima Das7, the Hon'ble Court held that rape is not a mere matter of violation of an ordinary right of a 

person but the violation of Fundamental Rights which is involved. Rape is a crime not only against the person 

of a woman, it is a crime against the entire society. It is a crime against basic human rights and is violative of 

the victims most cherished right, namely, right to life which includes right to live with human dignity contained 

in Article 21.8 

The turning point of the judicial stance against marital rape can be seen in the case of Independent Thought vs 

Union Of India,9 The Division bench opined that “The issue before us is limited but one of considerable public 

importance – whether sexual intercourse between a man and his wife being a girl between 15 and 18 years of 

age is rape? Exception 2 to Section 375 of the Indian Penal Code, 1860 (the IPC) answers this in the negative, 

but in our opinion sexual intercourse with a girl below 18 years of age is rape regardless of whether she is 

married or not. The exception carved out in the IPC creates an unnecessary and artificial distinction between a 

                                                     

5 Criminal Law (Amendment) Act, No. 13 of 2013, PEN. CODE § 375, Exception 2; India: Reject New Sexual Violence Ordinance, 

HUM. RTS. WATCH (Feb. 11, 2009, 9:30 PM), https://www.hrw.org/news/2013/02/11/india-reject-new-sexual-violence-
ordinance .See also The Gap in Marital Rape Law in India: Advocating for Criminalization and Social Change by Krina Patel∗ 
Fordham International Law Journal ; Volume 42, Issue 5 2019 Article 7 . 

 

 

 

 
6 AIR 1996 SC 922 
7 JT 2001 SC 426. 
8 India: Law On Marital Rape – A Much Needed Reform In Our Legal System 
http://www.mondaq.com/india/x/691482/Crime/Law+On+Marital+Rape+A+Much+Needed+Reform+In+Our+Legal+System 
9 2017 SCC Online SC 1222; (2017) 382 SCC (India). 
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married girl child and an unmarried girl child and has no rational nexus with any objective sought to be 

achieved. The artificial distinction is arbitrary and discriminatory and is definitely not in the best interest of 

the girl child. The artificial distinction is contrary to the philosophy and ethos of Article 15(3) of the 

Constitution as well as contrary to Article 21 of the Constitution and our commitments in international 

conventions. It is also contrary to the philosophy behind some statutes, the bodily integrity of the girl child and 

her reproductive choice. What is equally dreadful, the artificial distinction turns a blind eye to trafficking of 

the girl child and surely each one of us must discourage trafficking which is such a horrible social evil.” 

However it cannot be overlooked that the court was clear “we have not at all dealt with the larger issue of 

marital rape of adult women since that issue was not raised before us by the petitioner or the intervener.” 

 

In the case of State of Maharashtra v. Madhkar Narayan10 the Supreme Court has held that every woman is 

entitled to her sexual privacy and it is not open to for any and every person to violate her privacy as and 

whenever he wished. The court explicitly laid down that Even a woman of easy virtue is entitled to privacy 

and no one can invade her privacy as and when he likes. So also it is not open to any and every person to 

violate her person as and when he wishes. She is entitled to protect her person if there is an attempt to violate 

it against her wish. She is equally entitled to the protection of law. 

  

Clause (2) of S.357 is violative of Article 14  and Article 21 of the Indian Constitution - 

Article 14 of the Indian Constitution ensures that “[t]he State shall not deny to any person equality before the 

law or the equal protection of the laws within the territory of India.” Although the Constitution guarantees 

equality to all, Indian criminal law discriminates against female victims who have been raped by their own 

husbands. 

At the time the IPC was drafted in the 1860s, a married woman was not considered an independent legal entity. 

Rather, she was considered to be the chattel of her husband. As a result, she did not possess many of the rights 

now guaranteed to her as an independent legal entity, including the right to file a complaint against another 

under her own identity. Exception 2, which essentially exempts actions perpetrated by husbands against their 

wives from being considered acts of “rape,” is largely influenced by and derived from this already existing 

doctrine of merging the woman’s identity with that of her husband. 

The roots of this doctrine can be traced to British colonial rule in the Victorian era. merged the identities of 

husband and wife under the “Doctrine of Coverture.” 

But times have changed. Indian law now affords husbands and wives separate and independent legal identities, 

and much jurisprudence in the modern era is explicitly concerned with the protection of women. This concern 

is evident in the plethora of statutes intended to protect women from violence and harassment that have been 

passed since the turn of the century, including “The Protection of Women from Domestic Violence Act” and 

the “Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal) Act.11 

Article 21 states that “no person shall be denied of his life and personal liberty except according to the 

procedure established by law.” In recent years, courts have begun to acknowledge a right to abstain from sexual 

intercourse and to be free of unwanted sexual activity enshrined in these broader rights to life and personal 

liberty. In The State of Karnataka v. Krishnappa,12 the Supreme Court held that “sexual violence apart from 

being a dehumanizing act is an unlawful intrusion of the right to privacy and sanctity of a female.” In the same 

judgment, it held that non-consensual sexual intercourse amounts to physical and sexual violence. Later, 

in Suchita Srivastava v. Chandigarh Administration,13 the Supreme Court equated the right to make choices 

related to sexual activity with rights to personal liberty, privacy, dignity, and bodily integrity under Article 21 

of the Constitution.  

Most recently, the Supreme Court has explicitly recognized in Article 21 a right to make choices regarding 

intimate relations. In Justice K.S. Puttuswamy (Retd.) v. Union of India, 14the Supreme Court recognized the 

right to privacy as a fundamental right of all citizens and held that the right to privacy includes “decisional 

privacy reflected by an ability to make intimate decisions primarily consisting of one’s sexual or procreative 

nature and decisions in respect of intimate relations.” Forced sexual cohabitation is a violation of that 

fundamental right. The above rulings do not distinguish between the rights of married women and unmarried 

                                                     
10 AIR1991SC207 
11 Marital Rape: A Non-criminalized Crime in India 
https://harvardhrj.com › 2019/01 › marital-rape-a-non-criminalized-crime-. 
JANUARY 1, 2019 By: Sarthak Makkar 
12 2000) 4 SCC 75 (India). 
13 2008) 14 SCR 989 (India) 
14 2017) AIR 2017 SC 4161 (India). 
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women and there is no contrary ruling stating that the individual’s right to a privacy is lost by marital 

association. Thus, the Supreme Court has recognized the right to abstain from sexual activity for all women, 

irrespective of their marital status, as a fundamental right conferred by Article 21 of the Constitution.15 

 

A bench of Acting Chief Justice Gita Mittal and C Hari Shankar said RIT Foundation versus Union of India 

that in a relationship like marriage, both man and woman have a right to say 'no' to physical relations. The 

Delhi High Court, while hearing petitions on making marital rape an offence, has observed that physical force 

is not necessary for rape as a man could bring her wife under financial pressure to force her for sex. It also held 

that marriage doesn't mean that wife is always consenting for physical relation with her husband. “Force is not 

a pre-condition of rape. If a man puts his wife under financial constraint and says he will not give her money 

for household and kids expenses, unless she indulges in sex with him and she has to do it under this threat. 

Later, she filed a rape case against the husband, what will happen," the court said. The court rejected the 

arguments put forward by the NGO Men Welfare Trust which said that in a spousal relationship, use of force 

or threat of force are important elements to constitute as rape. The bench also observed that marriage gives the 

right to both man and woman to say no to physical relations. “Marriage does not mean that the woman is all 

time ready, willing and consenting (for establishing physical relations). The man will have to prove that she 

was a consenting party," the bench observed.16 

The Government has taken a reactionary stand that condemning marital assault would destabilize the 

establishment of marriage” and could turn into a simple device to “hassle spouses” is disheartening, 

disillusioning and regressive to say the least. This patriarchal approach and misogynistic attitude of the 

government puts the position of women of our country in peril in the very so called safe havens of her own 

home. 

“Marital rape is not a husband’s privilege, but rather a violent act and an injustice that must be criminalized," 

said a Gujarat High Court judge presiding over a case involving a woman who’d accused her husband of 

sexually assaulting her. He repeatedly forced sex on her, she said. He also subjected her to “mental and physical 

torture,” the woman claimed. Pardiwala.J. ruled that the husband could not be charged with rape in this case 

since the Indian Penal Code explicitly states that “sexual acts by a man with his own wife … is not rape.” The 

judge said the man could be charged with sexual harassment and spousal cruelty (which carry lesser 

punishments than rape).As he delivered his decision, however, Paridwala.J. expressed dismay at the limitations 

of the law. He advocated for the criminalization of marital rape, saying that outlawing non-consensual sex in 

a marriage is the “first necessary step in teaching societies that dehumanized treatment of women will not be 

tolerated. ”Marital rape is not a husband’s privilege, but rather a violent act and an injustice that must be 

criminalized,” he added.17 

Allowing spousal rape and not criminalizing it, effectively means that human dignity can be accorded lesser 

value in the case of a woman when she is married. It is inherently wrong and problematic to assure dignity and 

sexual autonomy to the husband and not the wife. The argument that the act cannot be criminalized to protect 

the stability of the institution of marriage is base and illogical. Only when two partners are given equal rights 

over their bodies can the “sacred” institution of marriage thrive.18 

In the aftermath of the Delhi gang rape of 2012, the Justice Verma Committee was set up which recommends 
the need to remove the exception of marital rape and these were its recommendations 

                                                     
15 Ibid https://harvardhrj.com › 2019/01 › marital-rape-a-non-criminalized-crime-. 
JANUARY 1, 2019 By: Sarthak Makkar 
 
 
16 Read more at: 
//economictimes.indiatimes.com/articleshow/65034722.cms?from=mdr&utm_source=contentofinterest&utm_medium=text&ut
m_campaign=cppst 
17 WORLD NEWS 05/04/2018 8:29 AM IST 
https://www.huffingtonpost.in/entry/india-marital-rape-gujarat-high-court 
 
18 India’s Marital Rape Problem; Aahna Rajan; 14 FEB 2019 
https://intpolicydigest.org/2019/02/14/india-s-marital-rape-problem/ 
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1. The exception for marital rape is to be  removed. 
2. The law ought to specify that:  

(a). A marital or other relationship between the perpetrator and victim is not a valid defence against the 

crimes of rape or sexual violation; 

(b). The relationship between the accused and the complainant is not relevant to the inquiry into whether 

the complainant consented to the sexual activity; 

(c). The fact that the accused and victim are married or in another intimate relationship may not be regarded 

as a mitigating factor justifying lower sentences for rape. 

 

It is pertinent to note that in India, one in every ten women was reported facing sexual violence by their 

husbands during their lifetime. “35.1% of the sample women reported to surveyors in 2005-06 (on which the 

UN Women 2011 figures for India are based) that they have experienced physical violence by their intimate 

partners in their lifetime.” 

CONCLUSION :  

The issue of violence against women is a sensitive issue as it brings the worms out of the cupboards of homes 

that have tightly closed door. It is therefore important to address the  safety of women and prevention of 

violence against women from their very homes. It is a basic need to make the home a safe place in its true 

sense for women. This in turn entails an open and clear understanding and discussion about the issue of respect 

to women and their dignity within home which has to stand in stark contrast to the patriarchal notion of 

considering her a s a chattel. Till the time society,government.legislature and judiciary all do not come together 

to take this initiative treating women as individuals within or without marriage, the situation of women is not 

going to improve. It There has to be an equal partnership. In a marriage it is of utmost necessity to include and 

imbibe the concept of consent within marital relation. Acknowledging the fact that women have a right over 

their bodies is essential to promote the concept of consensual sex. Challenging the deeply ingrained 

stereotypes, widespread entrenched mentality and questioning the biased values may provide the solutions to 

the issue of discrimination and violence within marriage.19  

If the true essence of Equality of women at all levels is to be achieved in our country, the patriarchal and 

dogmatic attitude of  oppressing  system, women needs  to be replaced by an inclusive structure that promotes 

women’s equality to the level where women have sexual autonomy, right to self-determination in the home 

and outside, protection of their self-dignity and physical integrity. An amendment of  the criminal laws should 

be so structured as to give a significant and symbolic recognition of women’s equality and right to their bodily 

integrity. Once this step is effectively taken it will bring about a proper realisation of women’s right of equality. 

All this can be achieved only when it is accompanied by a paradigm shift in the social mind set followed by a  

political transformations that brings about economic and social independence for women. 

                                                     
19 The Social And Legal Paradox Relating to Marital Rape in India: Addressing Structural Inequalities  
Shalu Nigam  
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Abstract  Various growth techniques to grow ferroelectric single crystals are discussed in this paper. 
Some prominent methods used are mainly discussed. Some of them are Growth from the Melt which 
includes Bridgmann method and Czochralski method. Some of the other methods prominently used in 
present scenario that are discussed in this paper are Solid-state crystal growth (SSCG), Vapor-phase 
growth, Solid State Single Crystal Growth (SSCG), Solid-state crystal growth (SSCG), and Abnormal 
Grain Growth (AGG). 

Keywords  Single crystal, ferroelectric, crystal growth, techniques. 

 
I. INTRODUCTION 

Ferroelectrics: An overview 

Ferroelectric materials have come up as a pathbreaking 
technology for a broad spectrum of semiconductor 
technology and electronic device applications. They find 
massive usage in digital information storage media and 
metal oxide semiconductor (CMOS) logic circuits.  

Some of the areas in which ferroelectrics find a way for 
commercial exploitation are 

i. logic and memory application 
ii. organic, inorganic, and two-dimensional 

(2D)ferroelectric materials 
iii. device structures (metal/ferroelectric/metal (MFM) 
iv. metal/ferroelectric/semiconductor(MFS), 
v. metal/ferroelectric/insulator/semiconductor(MFIS) 

vi. metal/ferroelectric/metal/insulator/semiconductor 
(MFMIS)) 

vii. next-generation electronic devices (negative 
capacitance field effect transistors (NC-FETs) 

viii. ferroelectric RAM (FeRAM) 
ix. ferroelectric field effect transistors (FeFETs) 
x. ferroelectric tunnel junctions(FTJs))[1].  

A need for single crystal fabrication 

Single crystals are very important group of materials 
becauseof their highly-ordered, continuous and uniform 
structure  all of which makes them possess exclusive 
properties. In many aspects, single crystal materials are 

found to have advantages over polycrystalline materials. 
 There aremany properties in single crystals, which are not 
found in polycrystals [1]. 

In spite of the recent technological developments of 
advanced polycrystalline materials, which are often 
fabricated for specific applications, the dielectric, 
conductivity, electrical, optical, thermal, piezoelectric, 
pyroelectric, mechanical, and other properties of single 
crystals still remain a topic of utmost interest to explore. 
For this reason, single crystals and their fabrication 
methods are a topic of interest and concern among many 
scientists. 

As technological development increases, there is a wide 
spread requirement of high-quality single crystal materials 
 both in bulk and in thin films.  

Therefore, a huge demand of various single crystal 
materials has generated a necessity for improving the 
existing growth techniques as well as developing newer 
alternative techniques for single crystal growth. 

 

II. CRYSTAL GROWTH METHODS 
CONVENTIALLY USED 

 Horizontal Boat Growth Methods. Horizontal 
Gradient Freezing (HGF) method. Horizontal 
Bridgman (HB) method. ... 
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 Vertical Boat Growth Methods. Vertical Bridgman 
(VB) method. ... 

 Pulling Methods. Czochralski (CZ) method. ... 

 Floating Zone (FZ) Method. 

 Other Methods. Shaped Crystal Growth Method. 

Basic crystal growth methods can be separated into four 
categories based on what they are artificially grown from: 
melt, solid, vapor, and solution. Specific techniques to 
produce large single crystals (aka boules) include 
the Czochralski process (CZ), Floating zone (or Zone 
Movement), and the Bridgman technique. 

The basic growth methods available for crystal growth can 
be broadly classified into [1] 

 Growth from melt 

 Growth from vapour 

 Growth from solution 

 Growth from solid 

2.1 Growth From The Melt 

a) Bridgmann method 
b) Czochralski method 
c) Vernuil method 
d) Zone melting method 
e) Kyropoulos technique 
f) Skull melting 

2.2 Conventional methods of single crystal growth 

Presently, there are three methods by which single crystals 
can be made  

1) growth from melt 

2) growth from solution  

3) growth from vapor phase [2]. 

Growth from melt is the most widely used method. It is 
based upon the solidification and crystallization of a 
melted material. The Bridgman and Czochralski methods 
are two most used melt-growth techniques. The 
Czochralski method (cz) is used for the production of 
single crystals for many commercial exploitation. 

However, the melt-growth technique shows many 
disadvantages in the growth process. The main difficulty 
lies in maintaining a constant and uniform temperature 
during the entire crystal growth. The challenge also lies in 
maintaining and sustaining very high melting points. Also 
achieving chemical homogeneity is a bigger task in 
different materials with different chemical composition .  

In a material where a lot of materials are present together 
in the system, it poses as a tougher challenge. For making 
a good quality crystal, there are factors like high costs of 
production and , reactivity of the melted 

material with the crucible,  chemical inhomogeneity of the 
input materials are also some of the factors which may 
contribute in making of good quality single crystal. 

2.3 Czochralski method  

The Czochralski (CZ) method is a crystal growth method 
which is widely used to grow ferroelectric single crystals. 
It usually initializes with insertion of a small seed crystal 
into a melt. The melt is often taken in a crucible. 
Thereafter,  the seed is pulled upwards.This initiates in 
forming a single crystal. The method was initiated by a 
researcher named Jan Czochralski, who developed it in 
1916. 

The process starts with taking the material in a crucible. 
The material is then melted by resistance or radio-
frequency heaters. After the material is completely melted, 
it is rested for some time to allow it to stabilize. Then a 
seed crystal is slowly inserted in the melt on the surface 
while giving crucible rotation and also slowly rotating the 
seed. A small portion of the dipped seed is melted. 

Thereafter it is given some stabilizing time. It is minutely 
monitored to see that a melt meniscus to beinitiatedat the 
portion exactly where the seed and melt meet. The seed is 
then given small rotation time. This is all done to five a 
uniformly stabilizing temperature to be maintained 
throughout the melt.  

Then, the seed is slowly pulled up from the melt (often 
under rotation). The growth of single crystal is usually to 
be seen as the seed crystal starts to swell up.The melt then 
starts growing at the interface by forming a new crystal. 
Further in the growth process, the shape of the crystal, 
especially the diameter, is monitored by maintaining the 
thermal equilibrium throughout the crucible, the pulling 
rate and the rotation rate of the crystal. 

2.4 Solid-state crystal growth (SSCG) 

Solid-state crystal growth (SSCG) has become an 
important technique in the development of high-quality 
single crystals for such systems. SSCG [4] is advantaged 
by its lower growth temperatures than conventional melt 
and solution growth techniques by producing crystals 
through a solid phase transformation of a polycrystalline 
matrix to a single crystal.  

This in turn lets higher chemical homogeneity and 
volatility control. It also adds up to be cost-effective. 
Given the accurate polycrystalline microstructure and also 
the other processing parameters, large single crystals can 
be initiated. Especially those that are of incongruently 
melting systems those which  are difficult to make using 
other techniques. 
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2.5 Vapor-phase growth 

Vapor-phase growth is another method of growing single 
crystals. It is more pertinent to the fabrication of thin 
single crystals films on substrates, rather than bulk single 
crystals. In the instance  of physical vapor transport (PVT) 
and chemical vapor transport (CVT) techniques, these two 
processes can aid in the growth of single crystals. While 
doing this,  the vapor phase can be achieved using three 
processes such as reaction in the gas phase,  transport 
reaction and sublimation process [5]. 

2.6 Solid State Single Crystal Growth (SSCG) 

A possible way to enhance the homogeneity of crystals 
with complex composition is to grow them by using the 
low cost Solid State Single Crystal Growth (SSCG) 
method. 

The SSCG method is essentially a form of induced 
abnormal grain growth, a phenomenon which is very well 
known in the solid state sintering community. 

2.7 Abnormal Grain Growth (AGG) 

A new technique of single crystal fabrication and growth, 
which has recently attracted lot of interest within the 
research community, is through the solid-state conversion 
of polycrystalline materials to single crystals. This 
technique is based on a phenomenon which can be 
determined in many systems, called atypical grain boom 
(AGG). 
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Abstract  Pure lead germanate was grown by technique.Nd+3 + K+ doped lead germanate 
was grown for comparative studies.  Thermoluminescence studies were conducted on pure lead germanate 
and Nd+3 + K+ doped lead germanate. Thermoluminescence in pure lead germanate single crystals (LG) 
and Nd+3 + K+ doped lead germanate single crystals (DDLG) has been measured in terms of 
photomultiplier output current on Thermoluminescence Set Up. Thermoluminescence studies of LG 
revealed an increasing trend of Thermoluminescence output, with increasing temperature and sharp 
consistent maxima at 50°C and 100°C. TL studies of DDLG revealed a decreasing trend of 
Thermoluminescence output, with increasing temperature and a sharp consistent peak at 100°C and 
120°C. It was further noted that doping increased Thermoluminescence output. Thermoluminescence in 
ferroelectric lead germanate was attributed to change in polarization with change in temperature and 
creation of defect states. 

Keywords  lead germanate, thermoluminescence, doping, polarization, defect states. 

 

I. INTRODUCTION 

The process in which a material absorbs energy in one 
form or other and re-emits a fraction of it as a visible or 
near visible radiation is known as Luminescence. 
Thermoluminescence (TL) is interpreted as thermally 
stimulated release of an electron (or hole) from traps, into 
the conduction (or valance) band and its eventual radiative 
recombination with the hole (or electron) at the 
recombination center. Thermoluminescence can be 
sensitized in materials (which are originally not 
thermoluminescent) by means of irradiation. 

Thermoluminescent detectors often use crystals that are 
purposely flawed by adding a small dopant portion or 
concentration of impurity to activate. However, there are 
some thermoluminescent detectors that can do away with 
the inclusion of an activator, but rely upon their own 
impurities and defects in the natural crystal. Upon heating, 
the trap is vacated and a TL photon is emitted. 

Intrinsic shallow electron and hole traps can crucially 
influence thermoluminescence in perovskite materials. In 
particular, defects related to oxygen vacancies (Vo), always 
dissolved into these materials during crystal growth, have 
become a subject of intensive studies in the last few years. 

Thermoluminescence in many perovskites is discussed 
based on radiative recombination of carriers freed from 
shallow traps with localized counterparts. 

Thermoluminescence in Ferroelectrics 

Many ferroelectric materials like BaTiO3, PbTiO3, 
KH2PO4 etc, exhibit thermoluminescence. 
Thermoluminescence is different in ferroelectrics than 
other materials because of the presence of spontaneous 
polarization. It is known that Thermoluminescence results 
due to the recombination of released charges from trap 
centers. The intensity of thermoluminescence depends 
upon the magnitude of these released charges. As 
temperature changes, polarization changes in lead 
germanate. This gives rise to the release of trap charges at 
the dipolar end. The subsequent recombination of which 
gives rise to thermoluminescence. 

J.W. Gilliland Jr etal [1] reported TL studies on Rochelle 
salt and guanidine aluminum sulfate hexahydrate. 
Ferroelectric Rochelle salt and guanidine aluminumsulfate 
hexahydrate were irradiated with of Co60 gamma rays up to 
3.5 × 106r at liquid nitrogen temperature. Theyconducted 
the observations with a photomultiplier (PMT) tube. A 

was found to yield by Rochelle salt. 

374



International journal of Chemistry, Mathematics and Physics (IJCMP) 
[Vol-4, Issue-6, Nov-Dec, 2020] 

https://dx.doi.org/10.22161/ijcmp.4.6.3 
ISSN: 2456-866X 

http://www.aipublications.com/ijcmp/                                                                                                                                  Page | 123 

Open Access 

M Aguilar [2] has studied Thermoluminescence of 
BaTiO3 crystals.He has reporteda study of the 
thermoluminescence (TL) of BaTiO3 samples. The 
samples were X-irradiated at 20K. The value of 
dependence of TL on purity of crystal was studied. The 
change in the absorption spectrum with respect to 
thermal annealing was studied. Also its relation with 
TL peaks was obtained. Moreover, the spectral 
composition and kinetic order of all TL peaks was 
obtained. A discussion on the origin of 
thermoluminescence and X-ray induced luminescence 
in BaTiO3wasreported.  

QuanZhangetal [3] have reported thermoluminescence 
studies in ferroelectric (KxNa1-x)NbO3:Pr3+.  The change 
in dopants were (x = 0, 0.1, 0.2, 0.3, 0.4, 0.5).Dopants 
chosen wererare earth ions Pr3+.  

Upon nm light irradiation, the samples showed strong red 
emissions at around 610 nm. The specimens showed a 
visible thermoluminescence when at 200 °C. They have 
discussed the  mechanisms of thermoluminescence. 

Thermoluminescence in lead germanate 

However, Thermoluminescence in ferroelectric materials, 
particularly lead germanate single crystals, has not yet 
been explored extensively. In our humble approach we 
have tried to explore and report thermoluminescence in 
pure and double doped lead germanate single crystals in 
this chapter on a very elementary basis. 

 

II. METHODOLOGY 

1) Experimental Setup 

Thermoluminescence in pure lead germanate single 
crystals (LG) and Nd+3 + K+ doped lead germanate single 
crystals (DDLG) has been measured in terms of 
photomultiplier output current on Thermoluminescence 
Set Up (Figure 6.2) procured from Scientific Equipment & 
Services, Roorkee. The set up primarily consisted of 
i)High Voltage Power Supply ii) Digital Nanoammeter iii) 
a Photomultiplier tube iv) small furnace. 

i) Power Supply(High Voltage) 

The EHT power supply, EHT-11 consists of a stable power 
oscillator being controlled by an input signal. A step-up 
transformer is used for the output of this oscillator.The 
output wasthe controlled with the help of transformer and 
then rectified and filtered. The power supply was varied 
continuously. It was further electronically regulated with a 
fully solid-state circuit which had low power consumption. 
The continuously adjustablepower supply was used which 
had a range of 0 to 1500V. 

ii) Digital Nanometer 

The Digital Nanoammeter DNM-121 had an accuracy 
of+0.25 % for all ranges and consisted of 4-decade ranges 
with 100% circuit over-ranging. The unit was made 
suitable for current measurement in the range of l00 pA to 
200 uA. The readings could be obtained on a 3'/2-digit 7 
segment LED display with auto polarity and decimal 
indication. The instrument used a FET input operational 
amplifier that offered very low input bias current, low 
offset voltage, low drift and noise. 

iii) Photomultiplier Tube 

A R C A 931-A photomultiplier tube was used for 
experimental purpose. A schematic diagram of the 
photomultiplier is shown in Figure 6.3. Light strikes 
aphotocathode C and liberates electrons, the electrons are 
accelerated by a voltage EIand focused upon an electrode, 
the dynode Di, where each incident electron causes the 
emission of several secondary electrons. The same process 
is repeated at the dynodes Da, D3. The electrons from the 
last dynode stage are collected by a positive anode AI and 
the current Ia is measured. If the gain of each stage (the 
number of electrons formed by secondary emission for 
each primary electron) is g and if n dynode stages are used, 
'the total amplification isA = g* * 

The value of g varies with the voltage between successive 
dynodes and with the surface composition and the 
geometry of the dynodes from 0.5 to about 10. 

The focusing of the electrons from one stage to the next 
can be accomplished with magnetic or electrostatic 
electron-optical systems.The gain and the sensitivity of the 
photomultiplier vary with the voltages applied tothe 
dynode stage. 

iv) Furnace 

A small intact furnace, which could go uptil 150°C, was 
employed for the experimental purpose. The furnace was 
square in shape. To avoid thermal losses while heating, the 
furnace was cemented compactly. The furnace had a small 
window on one of the sides, on which the mica sheet was 
pasted firmly. Any radiation could pass through this small 
window. 

2) Experimental Procedure 

A warm up time of about half an hour was given to the set-
up, prior to the start of each run. Inside the furnace, a rod 
was provided on which one could mount the crystal. The 
crystal was mounted and adjusted to be exactly in front of 
a window, which was covered with a mica sheet through 
which the radiations could pass. In front of the window, 
the mouth of the photomultiplier tube was adjusted. The 
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photomultiplier tube had an adjustable window, which 
could be opened or closed to allow the inflow of the 
radiations coming out of the crystal. For taking 
measurements the crystal was mounted on the brass rod. 
The furnace was closed properly. The window of the 
photomultiplier tube was opened. The whole assembly was 
enclosed in a rectangular box. The whole box was covered 
with a black cloth so that no external light could enter the 
photomultiplier tube. A small hole was kept to insert the 
thermocouple. The thermocouple was inserted and placed 
just near the crystal, so that the exact temperature of the 
crystal could be monitored. The thermocouple, in turn,was 
connected to a microvoltmeter. A voltage of 800 V from 
the high voltage power supply was fed in to the 
photomultiplier tube.The Photomultiplier output was 
connected to a highly sensitive nano ammeter. Other parts 
of the furnace were perfectly insulated in order to avoid 
noise generation due to heat 
radiations.Thermoluminescence study was conducted for 
both, LG and DDLG from room temperature to 150°C, at 
an interval of 5°C. The study could be undertaken only 
upto 150°C, as the furnace could record a maximum 
temperature of 150°C.At each temperature interval, 
thermoluminescence readings were recorded without 
crystal (TLi). The experiment was repeated for each 
temperature interval with crystal (TL2). 
Thermoluminescence was evaluated using TL = TL2 - TLi. 
This was necessary to eliminate noise current. This 
procedure was repeated for all the crystals of LG 
andDDLG. A graph was plotted taking dTL on the y-axis 
and temperature in °C on the x-axis. 

 

III. RESULTS AND DISCUSSION 

Figures 1 a, 1 b and 1 c show the thermoluminescence 
output of the LG crystals. Figures 2 a, 2 b and 2 c show the 
thermoluminescence output of DDLG crystals. 
Thermoluminescence studies of LG revealed an increasing 
trend of Thermoluminescence output, with increasing 
temperature and sharp consistent maxima at 50°C and 
100°C. TL studies of DDLG revealed a decreasing trend of 
Thermoluminescence output, with increasing temperature 
and a sharp consistent peak at 100°C and 120°C. It was 
further noted that doping increased Thermoluminescence 
output. 

It is well known that in an inherent crystal lattice, the 
outermost atomic electronic energy levels that are there are 
extended into  uninterrupted allowed energy bands. The 
levels are then divided into energy regions those are 
forbidden.  

The uppermost filled band is called the valence band. It is 
then divided by several electron volts. The lowermost 
empty energy band is called the conduction band. When a 
crystal is subjected to ionizing radiation, electrons get 
energized. They then move out of the valence band and 
jump to the conduction band. 

All this process manages to leave a vacancy in the valence 
band which can be termed as a hole. It   is to noted that the 
electron and hole are free to roam throughout their 
individual bands. The presence of lattice defects or 
impurities, gives rise to discrete local energy levels within 
the forbidden region, between the valence and conduction 
bands.  

These energy levels manage to localize elections/holes. 
This process  onsubsequent heating and recombination 
causes an interesting process termed as 
thermoluminescence. Thermoluminescence can be defined 
as  light emission which is possible because of thermal 
stimulation.  

It is the energy difference between the conduction band 
and valencebands that is responsible for the temperature 
required to release the electron. This process by enlarge is 
able to yield thermoluminescence. It is a characteristic of 
the material used and differs from material to material.  

Usually, so many localized electrons and holes are made. 
As you go on increasing the temperature of the crystal, the 
probability of liberating an electron from a trap is higher. 
This gives a periodicity in the graph such that the light that 
comes out will be feeble at low temperatures., It is then 
able to give a maxima at temperatures that is on a higher 
side. It then further and drops down to zero if there is a 
probability that no more traps remain that is electron 
laden.A glow curveis a curve or a graph  where graph of 
the light that comes out as a function of time or 
temperature. 

Thermoluminescence in ferroelectric lead germanate may 
be due to, 

1.   change in polarization with change in temperature. 

2.   creation of defect states. 

Thermoluminescence results due to the recombination of 
released charges from trap centers. The intensity of 
thermoluminescence depends upon the magnitude of the 
released charges. As the temperature changes, polarization 
changes in lead germanate. This gives rise to the release of 
trap charges at the dipolar end. The subsequent 
recombination of which gives rise to thermoluminescence. 

It is well known that the loss of lead and oxygen in lead 
germanate during growth leads to generation of vacancies 
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leading to enhancement in the formation of defect states. 
With increase in temperature, the probability of thermal 
excitation increases resulting in higher release of trap 
charges and hence higher TL is observed. 

It is well known that homogeneity of the crystalline 
internal field is disturbed due to doping. Therefore, apart 
from the depth the crystalline field surrounding the defect 
states is also going to control creation of defect states, 
trapping of charges and release of charge mechanism. 
Because of this the nature of TL in doped crystals is going 
to be different in LG and DDLG. Shifting of the two 
temperatures at which peaks have been observed from 
50°C and 100°C to 100°C to 120°C may arise due to 
change in the crystalline field. The very fact that peaks 
have shifted to higher temperature side suggests 
comparatively higher depth of trap level in DDLG as 
compared to LG. 

The peaks correspond to temperatures at which maximum 
release of trap charges occurs.Nd+3 + K+ double doping 
probably creates additional defect states and consequently 
generation of additional trap levels. This may lead in 
enhancing the magnitude of liberated charges in DDLG. 
The observed increase in thermoluminescence output due 
todoping hence may also be due to the increase in the 
density of traps as a result of doping. 

 

IV. CONCLUSION 

The fact that peaks have shifted to higher temperature side 
suggests comparatively higher depth of trap level in doped 
single crystal lead germanate as compared to pure lead 
germanate.Nd+3 + K+ double doping in lead germanate 
single crystals probably creates additional defect states and 
consequently generation of additional trap levels. 
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Abstract  The combustion synthesis method was employed for the synthesis of red-emitting monoclinic 
SrAl2O4:Eu3+ phosphors. Structural characterization of annealed samples was carried out via X-ray 
Diffraction (XRD). XRD patterns reveal that strontium aluminate samples were cubic spinel nanoparticles 
and the grain size determined by the Debye-Scherrer formula is 35.34 nm. The vibrational stretching 
frequencies corresponding to the composites were confirmed by FT-IR spectroscopy. The PL spectra show 
the strongest emission at 612 nm corresponds to the 5D0 7F2 transition of Eu3+, which results in bright red 
color emitting phosphor used for display devices and lamp industries. 

Keywords  photoluminescence, strontium aluminate, XRD, FTIR. 

 

I. INTRODUCTION 

Inorganic materials doped with rare earth ions have 
generated considerable interest in recent years due to their 
exceptional luminescent properties. Rare-earth doped 
phosphors have previously proved their utility in a variety 
of sectors, including illumination, radiation detection, 
medicinal applications, and solar energy consumption[1 3]. 
Alkaline earth aluminate, SrAl2O4, is one of the most 
important persistent luminescent compounds. Due to their 
high initial luminescent intensity and low-dimensional long 
afterglow property, strontium aluminate phosphors are an 
ideal material for widespread use in a variety of fields, 
including the dial plate of a glow watch, warning signs, 
escape routines, airports, buildings, and various types of 
ceramic materials, as well as textiles, and this could result 
in future nanoscale display devices [4 6]. 

Due to their amazing properties, such as safety, stability, 
and high quantum efficiency, strontium aluminates have 
been extensively investigated for use as phosphor host 
materials in a variety of applications. SrAl2O4 crystallises in 
two distinct crystallographic forms, with a reversible 
transition occurring at around 650°C. The low-temperature 
phase is monoclinic (space group P21, a = 8.447 Å, b = 8.816 

[6 9], whereas the high-
temperature phase has a hexagonal structure (space group 
P63). A three-dimensional framework of corner-sharing 
AlO4 tetrahedrons forms the monoclinic SrAl2O4. 

Following that, the oxygen is shared with two aluminium 
ions, resulting in a net negative charge in each tetrahedron 
that is balanced by massive divalent cations that occupy two 
unique interstitial sites inside the tetrahedron framework. 
[10] . 

The combustion synthesis method was employed in this 
study to produce SrAl2O4 phosphors doped with Eu3+ using 
urea as the fuel. X-ray diffraction (XRD) was utilized to 
assess the phase purity and structure of the phosphors as 
they were made. At room temperature, the 
photoluminescence characteristics of the resulting samples 
were analysed using a fluorescence spectrophotometer. The 
CIE chromaticity diagram was used to determine the CIE 
coordinates for the photoluminescent colour of 
nanophosphors. The FTIR technique is used to assess the 
existence of specific functional groups in a molecule. 

 

II. EXPERIMENTAL 

The SrAl2O4:Eu3+ phosphors were synthesized using a 
combustion method. Strontium nitrate [Sr(NO3)2], and 
aluminum nitrate nonahydrate[Al(NO3)39H2O] was used as 
the oxidizers, while urea (CH4N2O) was used as the fuel for 
the method. Europium oxide (Eu2O3) was used as the dopant 
precursor. All the reagents were obtained A.R. grade and 
taken according to their stoichiometric ratio.  
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The schematic of the synthesis process is shown in Fig. 1. 
1. The precursor and initial reactant components were 
dissolved in double distilled water and combined using a 
porcelain mortar and pestle in a china dish. Later, the 
mixture was heated to 80 °C for 15-20 minutes to achieve a 
homogenous solution. The mixture was maintained at a 
temperature of about 525 °C in a preheated muffle furnace. 
As soon as the china dish was placed in the preheated 
furnace, the mixture boiled, triggering a breakdown process. 

This resulted in a combustion reaction in which combustible 
gases such as nitrogen oxides and ammonium oxides were 
liberated. The combustion process is accomplished quickly. 
The generated sample was foamy, and the foamy powder 
was removed immediately after the combustion process was 
completed. The frothy powder was crushed to a fine powder 
and sintered for four hours at 800 °C. The final produced 
product was subjected to characterisation, which was 
carried out at room temperature.

Fig. 1. 1 The schematic of the synthesis process SrAl2O4:Eu3+

III. RESULTS AND DISCUSSION 

X-RAY DIFFRACTION ANALYSIS

As seen by the XRD patterns (Fig. 1. 2 ), crystalline phase 
formation began at 800oC with the formation of a phase with 
diffraction peaks suggesting the presence of monoclinic 
SrAl2O4 (JCPDS #34-0379). Additionally, X-ray diffraction 
patterns suggest that the different diffraction peaks at 
values of 20.00, 22.73, 29.27, 29.88, 31.97, 35.05, 40.69, 
42.88, and 62.77 correspond to the (0 0 2), (0 1 2), (2 2 0), 
(1 2 1), (0 1 3), (2 1 0), (2 0 1), (2 0 2), (0 3 3) and (-1 0 7) 
plane The main peak at angle o is the reflection of 
the crystallographic plane (220) for SrAl2O4. The XRD 

patterns of the annealed samples demonstrated a significant 
improvement in crystallinity, with more intense and sharper 
diffraction peaks. Additionally, the number of diffraction 
lines is increased in SrAl2O4 orientations when 800oC
annealing is used.

Scherrer's equation was used to calculate the crystal size of 
the sample based on the full width at half maximum 
(FWHM) of the most intense peak at o. The 
crystallite's average size was calculated to be approximately 
35.34 nm. According to the literature, SrAl2O4 with filled 
tridymite like structure belongs to the monoclinic P21 space 
group [9].
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Fig. 1. 2 the XRD patterns SrAl2O4:2%Eu3+

Table 1: Various parameters, i.e. Lattice constants (a), cell volume (V), X-ray density (X-ray) and crystallite size (D)

Lattice Constant Volume 
(V) Å 3

X-ray density

x) g/cm3

Molecular weight
(M) gm/mole

Crystallite size 
(D) nm

a[Å] b[Å] c[Å]

5.209 8.5649 8.9113 90 93.65 396.77 3.44 205.54 35.34

FOURIER TRANSFORMATION INFRARED 
SPECTROSCOPY 

Fig. 1. 3 shows the FT-IR spectra of SrAl2O4: Eu3+ powder. 
Due to the OH stretching vibrations of free and hydrogen-
bonded hydroxyl groups, this spectrum reveals a broad band 
about 3433 cm-1. However, a faint absorption band at 1632 
cm-1 appears to be caused by the deformative vibration of 
water molecules, which is most likely caused by water 

absorption during the compaction of the powder specimens 
with KBr [11,12]. The appearance of a very weak band at 
1382 cm-1 is owing to the N O group's symmetric stretching 
vibrations, which may have been caused by the initial 
material's nitrate. Metal-oxygen stretching frequencies in 
the range 400 1000 cm-1 are related with Al O, Sr O, and 
Sr O Al bonding vibrations. A prominent peak at 846 cm1 
was seen, which was attributed to the production of SrAl2O4

[13]

Fig. 1. 3 The FT-IR spectrum of SrAl2O4:2%Eu3+ powder
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PHOTOLUMINESCENCE

Fig. 1. 4 shows excitation spectrum SrAl2O4: 2% Eu3+ was 
monitored at an emission wavelength of 616 nm and it 
exhibits a broad spectrum with peaks at around 394 and 466 
nm, which correspond to transitions within the 4f6 
configuration of Eu3+ ions [14]. Error! Reference source 
not found. Under 466 nm excitation, the apparent emission 
spectra of SrAl2O4: Eu3+ phosphor consists of many narrow 
and strong emission bands at 616 nm, as well as several 
minor emission bands. The major emission band should be 
defined as the transition from the splitting level 5D0

7F2 of 
Eu3+ to the splitting level 5D0

7Fj of Eu3+. The emission 
spectrum must be identified as 5D0

7Fj. The spectra 
associated with the transitions 5D0

7Fj are composed of 

several bands depending on the number of stark components 
in 7Fj [15 17]. The 2J+1 rule governs the amount of stark 
components of Eu3+ in SrAl2O4 crystals. The transition 5D0

7F2 produces bands at 581, 588, 593, and 599 nm; 
transition 5D0

7F2 produces bands at 620 and 630 nm; and 
transition 5D0

7F3 produces bands at 650 and 658 nm
[18,19]. At 615 nm, the hypersensitive band is due to the 
electric dipole transition 5D0

7F2 of Eu3+ ions. 

The CIE chromaticity diagram of SrAl2O4:2%Eu3+ 

phosphors is shown in Fig. 1. 5. The CIE coordinates 
(0.5774, 0.4217) indicate red emission with a CCT of 1691 
K and a CRI of 42. The CIE values of SrAl2O4:Eu3+ red 
phosphor is nearly identical to those of the commercial red-
emitting phosphor Y2O3:Eu3+ [20,21].

Fig. 1. 4 Photoluminescence graph of Europium doped SrAl2O4:2%Eu3+
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Fig. 1. 5 The CIE chromaticity diagram of SrAl2O4:2%Eu3+ phosphors

IV. CONCLUSION

Our results demonstrate that Eu is stabilised in the trivalent 
oxidation state in the produced SrAl2O4 phosphor. This 
phosphor might be generated in a short amount of time 
using the combustion process, resulting in a decrease in the 
rate of aluminate synthesis. X-ray Diffraction (XRD) was 
used to characterise the structural properties of annealed 
samples. Strontium aluminate samples were found to be 
monoclinic structure with a grain size of 35.34 nm as 
estimated by the Debye-Scherrer formula. FT-IR 
spectroscopy was used to confirm the vibrational stretching 
frequencies of the composites. The PL spectrum indicates 
that the highest emission occurs at 616 nm, which 
corresponds to the 5D0

7F2 transition of Eu3+ ion, resulting 
in a bright red colour emitting phosphor used in display 
devices and lamp manufacturers. SrAl2O4: Eu3+ phosphors 
exhibit an orange-red emission band at 616 nm in their PL 
spectra. The CIE coordinates (0.5774, 0.4217) indicate red 
emission with a CCT of 1691 K and a CRI of 42.
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16 Vo 31 Am°³Q>mo~a 2021 & n[adV©ZmMm dmQ>gê$ & 31

^maVr¶ g�mO hm OmVr, dJ©, Y�©, d§e, n§W ̀ m AmYmamda

Va {d^m{OV AmhoM; nU Vmo ór Am{U nwéf `mhr ñVamda
{d^m{OV Amho. Aem n[apñWVrV ór gwYmaUoÀ`m H$mimMm
B{Vhmg nm{hbm Va Ago {XgVo H$s, {ó`m§Zm h¸$ d
A{YH$mam§gmR>r doimodoir g§Kf© H$amdm bmJbm. bmoH$emhr
emgZì`dñWoV gd© ór nwéfm§Zm �mZd åhUyZ g�mZ h¸$,
A{YH$ma, gmYZo, gw{dYm, {dH$mgmMr g�mZ g§Yr amÁ`KQ>ZoÛmao
àmá hmoVo. "^maVr` g§{dYmZmZo ho A{YH$ma gd© ZmJ[aH$m§Zm
~hmb Ho$bo. na§Vw Á`m à�mUmV gd© ór d nwéf `m§Mm g�mZ
gm�m{OH$, Am{W©H$, amOH$s` {dH$mg hmoUo JaOoMo hmoVo Ë`m
à�mUmV Pmë`mMo {XgV Zmhr. gmd©O{ZH$ OrdZmVrb gd©M

bo{IH$m {dÚm Mm¡anJma ZmJnyapñWV S>m°. Am§~oS>H$a �hm{dÚmb¶mV

amÁ¶emómÀ¶m ghmæ¶H$ àmÜ¶mnH$ AgyZ, {dH$mg Om§̂ wiH$a amï>́g§V VwH$S>moOr

�hmamO ZmJnya {dÚmnrR>mV amÁ¶emómMo gh¶moJr àmÜ¶mnH$ AmhoV.
B©�ob- chourpagarvidya@gmail.com

   vikasnagpur@gmail.com

{ó¶m§Mr amOH$s¶
gÎmmhrZVm

{dÚm Mm¡anJma
d

{dH$mg Om§̂ wiH$a

g§emoYZ
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joÌm§�Ü ò �{hbm `m KQ>H$mMm gh^mJ AË`ën qH$dm Xw~im
am{hbm.'11111 OJmVrb H$moUË`mhr amï´>mÀ`m VwbZoV X{jU
Am{e`mVrb XoemV e{º$embr �{hbm amÁ`H$Ë`m© A{YH$
à�mUmV AmhoV, CXm. M§{ÐH$m Hw$�maVw§Jm (lrb§H$m) ~oZPra
ŵÅ>mo (nm{H$ñVmZ) I{bXm {O`m (~m§JbmXoe). ^maVmV Va

B§{Xam Jm§Yr, gmo{Z`m Jm§Yr, ��Vm ~°ZOu, �m`mdVr, C�m
^maVr, erbm Xr{jV, à{V^mVmB© nmQ>rb, gwf�m ñdamO,
�ramHw$�mar Aem à{gÕ amOH$maUr �{hbm§Mr Zmdo KoVm ̀ oVrb.
na§Vw "�{hbm§Mo amOH$s` joÌmVrb dM©ñd amOH$maUmVrb C�
ñWmZ H$m~rO H$aÊ`mV ì`W© R>abo. J«m�rU ñVamdarb amOH$maU
Va nyU©nUo nwéfm§À`m hmVmV Amho. `m ^mJmV {ó¶m§Zm AOyZhr
KaJwVr H$m�mVM Jw§VdyZ R>odbo OmVo. ̀ mda VmoS>Jm H$mT>Ê`mgmR>r
�{hbm§Mm amOH$maUmV gh^mJ dmT>{dÊ`mgmR>r AmajUmMr
VaVyX Am{e`mB© amḯ>m§Zr Ho$br.'22222 ̂ maVmV 1993�Ü ò AmajUmMr
VaVyX H$aÊ`mV Ambr. na§Vw �mJrb 17 dfm©nmgyZ g§gX
Am{U bmoH$g ôVrb 33 Q>̧ o$ AmajUmMm àíZ {ZH$mbr bmJbm
Zmhr.

 AmVmn ª̀V Or gaH$mao nXmda Ambr Ë`m§Zr {ZdS>UwH$sVrb
AO|S>m�Ü ò AmajUmMm A§V^m©d {Z{íMVM Ho$bm Amho. na§Vw
gKZ MMm© AWdm {ZU©` �mÌ AOyZn ª̀V Pmbobm Zmhr.
"{ó`m§Zr n§Mm`V amO ì`dñWm, �m{hVr V§ÌkmZ Vo ~MV JQ>
Aem {d{dY joÌmV àJVr Ho$bobr {XgyZ òV Agbr Var
Ë`mMdoir {ó¶m§À`m {déÕ OmUmao qbJ JwUmoÎma, n[aKmdarb
{ó`m§daMo ZdZdo àH$ma, g§gXoV {ó`m§Mo à�mU ̀ m gJù`m§�wio
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{ó`m§Mr àJVr Pmbr Amho qH$dm hmoV Amho Ago åhUÊ`mg
�Z YOV Zmhr.'33333 �{hbm§À`m Xwæ`� amOH$s` pñWVrVrb
gd©ì`mnrnUm ho Xe©{dVmo H$s, Odinmg `m gd©M amḯ>mVrb
�{hbm§Mr amOH$s` pñWVr Xwæ`� Amho. "~m~©am ZoëgZ Am{U
ZO�m Mm¡Yar `m§Zr dr�oZ A±S> nm°{b{Q>�g dëS>©dmB©S>.' `m
g§nm{XV Ho$boë`m nwñVH$mVrb 43 XoemVrb �{hbm gh^mJmÀ`m
Aä`mgmdê$Z Ago {ZîH$f© Zm|X{dbo Amho H$s, "H$moUË`mhr
XoemVrb amOH$s` ì`dñWm§�Ü ò �{hbm§Mo ñWmZ d XOm© Xwæ`�
Amho'44444 ̂ maVmV KamÊ`mMm dmagm KoD$Z gÎmoV gj�nUo H$m ©̀aV
Agboë`m {ó¶m, AmajUmMm AmYma KoUmè¶m {ó¶m, Am{U
ñd~imda amOH$s` gj� Pmboë`m {ó¶m§hr AmhoV. nU
VarXoIrb bmoH$g§» òÀ`m à�mUmV {ó¶m§Mm amOH$s` gh^mJ
{XgV Zmhr.

 "�hmamḯ>mV Va gmR>rÀ`m XeH$mVrb {dYmZg ôda EH$m
AWm©Zo nwéfm§MoM {Z §̀ÌU hmoVo. nwéfm§Zr �{hbm§À`m {dYmZg ôVrb
amOH$s` gh^mJmda ~{hîH$ma KmVbm hmoVm. åhUOoM �VXma
�{hbm hmoË`m �mÌ Ë`m§Zm amOH$s` gh^mJmMr g§Yr CnbãY
ZìhVr. H$maU ̀ m XeH$mV �hmamḯ>mVrb g�mO ga§Om�r nÕVrMm
hmoVm. Ë`m§Zr nwéfm§Zm amOH$maU H$aÊ`mMm A{YH$ma {Xbm
hmoVm.'55555 amOH$maUmVrb nwéfgÎmoÀ`m à^mdmMo ho AË §̀V ~mobHo$
CXmhaU Amho. AmOÀ`m XeH$mVXoIrb {MÌ �$mago ~Xbbobo
{XgV Zmhr. gd©M KQ>H$ amÁ`m§�Ü ò nwéf à^mdr amOH$maU
{XgyZ ̀ oVo. "bmoH$emhrMm hm EH$ n¡by Amho H$s, Á`mV ~hþVm§e
g§» òZo ZmJ[aH$ {ó`m {ZU©̀  {ZYm©aU à{H«$ òV gh^mJr ìhmd`mg
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hì`mV Am{U hrM Jmoï> amï>́~m§YUrV {ó`m§Zm g�mZ g§Yr
àXmZ H$aVo. àË`jmV {ó`m Xwæ`� XOm©À`m ZmJ[aH$ �mZë`m
OmVmV. (amOH$s` gh^mJ d amOH$s` eº$sV) àË`jmV
OJmVrb ~hþVm§e amÁ`mV Ë`mV ^maVmMmhr g�mdoe hmoVmo
{ó`m§Zm nwéfm§À`m ~amo~arZo A{YH$ma {Xbo AmhoV �mÌ amOH$s`
gh^mJ ZJÊ` Amho.'66666

ór ApñVÎdmMo g§Kf©, {ó`m§Mo ñWmZ, XOm© Am{U à{Vð>m,
qbJ^oX, {ó`m§Mo Xwæ`�Ëd, amOH$s` joÌmVrb gh^mJ,
nwéfgÎmoMm à^md, amOH$s` gÎmmhrZVm, h¸$ d A{YH$mam§Mr
{df� {dVaU ì`dñWm, g§Yr d gw{dYm§Mr d§{MVVm, {ZU©`
à{H«$ òVrb gh^mJ, {ó`m§Mo gj�rH$aU ho àíZ {Xdg|{Xdg
A{YH$ Vrd« hmoV Mmbbo Amho. Aem àíZm§Zm gmoS>{dÊ`mÀ`m
Ñï>rZo �{hbm§Mm amOH$maUm�Ü ò gh^mJ AgUo AË §̀V �hÎdmMo
Amho. na§Vw �mJrb 70 dfm©nmgyZ {ó¶m§Zm amOH$s` ì`dñWoV
�moR>çm à�mUmV dJiÊ`mV `oV Amho. Ë`m§À`m amOH$s`
g�mdoeZmH$S>o ̂ maVmVrb H$moUVmhr amOH$s` nj �$magm Jm§̂ r`m©Zo
~KV Zmhr. `m nmíd©̂ y�rda àñVwV Aä`mg �hÎdmMm Amho.

J¥hrVHo$ :
1. g�H$mbrZ amOH$maUmVrb {ó¶m H$�r A{YH$

à�mUmV gm�m{OH$ aMZoÀ`m ~ir AmhoV.
2. qbJ{Y{ð>VVm hr amOH$s` ì`dñWm�Ü ò �hÎdmMo

n[adV©H$ åhUyZ H$m� H$aVo.
3. amOH$maUmVrb nwéfgÎmoÀ`m à^mdm�wio {ó`m gÎmmhrZ
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hmoVmV.

Aä`mgmMo �hÎd :
 ór d nwéfm§Mr gm�m{OH$ d gm§ñH¥${VH$ OS>UKS>U H$aVmZm

XmoKm§Zm doJdoJio {Z`� bmdUo åhUOo qbJ^md. dmñV{dH$V�
qbJ^oX hm ór d nwéfm§�Yrb Z¡g{J©H$ ^oX Amho. na§Vw `m
^oXmMr Z¡g{J©H$ ~mOy {dMmamV Z KoVm ór d nwéfm§gmR>r
doJdoJio gm�m{OH$ d gm§ñH¥${VH$ àWm na§nam§Mr {Z{�©Vr ̂ maVmV
�moR>çm à�mUmV Pmbobr {XgyZ òVo. à{gÕ órdmXr bopIH$m
{g�moZ X ~wìhm "X goH§$S> go�g' `m OJà{gÕ J«§WmV Ago
åhUVo, "ór OÝ�mbm KmVbr OmV Zmhr Va {Vbm KS>{dbo
OmVo'. Oer ór KS>{dbr OmVo VgmM nwéf gwÕm KS>{dbm
OmVmo. Amnë`m g�mOmVrb {nV¥gÎmm, {ddmhg§ñWm, Hw$Qw>§~g§ñWm,
Y�©g§ñWm OÝ�boë`m ì`º$sbm nwéf Agë`mMr OmUrd d ñd
AmoiI XoÊ`mMo H$m ©̀ H$arV AgVmV. ̀ m�YyZ A{YH$ma, gÎmm,
qhgm, O~aXñVrMr ^mfm H$aUmam, "dM©ñddmXr nwéf' {Z�m©U
Ho$bm OmVmo. hm nwéf nwéfgÎmoMr gd© ñWmZo H$m~rO H$am`Mm
à`ËZ H$arV AgVmo. Am{U gÎmoMr �w»` H|$Ðo {OWo {OWo
AgVrb {VWo {eaH$md H$aVmo. amOH$maU ho Ë`mn¡H$s EH$
gÎmmH|$Ð Amho, {OWo dfm©Zwdf}nmgyZ H$m`�ñdê$nr nwéfgÎmoMm
à^md {XgyZ òVmo. "^maVr` amOH$maU ho nwéfgÎmoMo dM©ñd
Agbobr Jw§VmJw§VrMr à{H«$`m Agbobr, ór-nwéf g�mZVm
Am{U Ý`m` `mgmR>rÀ`m g§Kfm©Vrb Vr AIoaÀ`m gahÔrMo
à{V{Z{YËd H$aVo.'77777
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1975Z§Va XoemV AmUr~mUr bmJy Pmbr. `m H$mimV
{ó¶m§Mo àíZ EoaUrda Ambo. dmT>Vr �hmJmB©, hþ§S>m~irMo dmT>Vo
à�mU, b¢{JH$ AË`mMma, H$m¡Qw>§{~H$ qhgmMmamgmaIo àíZ �moR>çm
à�mUmV {Z�m©U Pmbo. "1985�Ü¶o emh~mZmoÀ`m {Z{�ÎmmZo
�wpñb� {ó¶m§Zm nmoQ>JrMm h¸$ ZmH$maÊ`mgmR>r H$m`ÚmV Ho$bobr
XwéñVr d Ë`mZ§Va g�moa Ambobm AÝ`m`H$maH$ ì`{º$JV
H$m`Úm§Mm àíZ, �Wwam ~bmËH$ma àH$aU, 1987Mo ê$nHw$daMo
gVr àH$aU, �§S>b Am`moJmÀ`m {e�$maerÀ`m {Z{�ÎmmZo X{bV
Amo~rgr {ó¶m§Mr pñWVr, Aem {d{dY �wX²Úm§Mr MMm© hmoV
hmoVr.'88888 `mgd© àíZm§Zm gmoS>{dÊ`mgmR>r {ó¶m§Mo à{V{Z{YËd
�$ma Aën Amho, ho OmUdV hmoVo. `mM Xaå`mZ OmJ{VH$
ñVamda Pmboë`m Am§Vaamḯ>r` n[afXm§�Ü ò ór-nwéf g�mZVoMo
{ZH$f nmiÊ`m{df`r OJmMo bj doYbo Jobo. CXm. H$monZhoJZ
Am§Vaamḯ>r` �{hbm n[afX 1980, pìhEÞm n[afX 1993,
Z¡amo~r d Ho${Z`m n[afX 1985, �mZd {dH$mg Ahdmb 1995
B. `mgd© MMm© Am{U Ahdmbm§Zr Ago {ZX}eZmg AmUbo H$s,
XoemMo à{V{Z{YËd H$aUmè¶m C� g§ñWm �J Vr g§gX Agmo
H$s, àemgZ `m gd© {R>H$mUr {ó¶m§Mr g§»`m H$�r Amho.
"amOH$maUmV g{H« $` gh^mJmÀ`m ~m~VrV Ho$boë`m
Aä`mgmdê$Z Job Am°ådoQ> åhUVmV, ^maVmV CËnmXH$
H$m�mnojmhr amOH$maUmV �{hbm§Mm gh^mJ �moR>çm à�mUmda
dJibm OmV Amho.99999 1952 Vo 2014n`ªVÀ`m àË`oH$
{ZdS>UwH$s�Ü ò �{hbm§Zm dJiÊ`mMr à{H«$`m KS>br. {ó`m§À`m
amOH$s` g�mdoeZmMr XIb H$moUË`mhr njmZo {VV�`m à�mUmV
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KoVbobr {XgV Zmhr. `m dJiÊ`mÀ`m à{H«$ òbm OdiOdi
n§À¶mhÎma df© nyU© Pmbr AmhoV. `m�mJo amOH$maUmVrb
g§aMZmË�H$ nmVirdarb qbJ ôX àm�w»`mZo {XgyZ ̀ oVmo. gmo{hZ
nmb Am{U AZwamYm �ohVm Ago åhUVmV H$s, "^maVmV AOyZhr
nwéfr dM©ñd Amho. qbJ Ag�mZVo�wio {ó`m amOH$s` gÎmonmgyZ
d§{MV AmhoV, ho amOH$s` dmñVd Amho.'1010101010 Am{U ho amOH$s`
dmñVd {Xdg|{Xdg A{YH$ ì`mnH$ hmoV Mmbbo Amho. {ó`m§Mm
amOH$maUmVrb gh^mJ hm Ho$di {ó`m§gmR>r qH$dm {VÀ`m
Hw$Qw>§~mgmR>r �hÎdmMm ZgyZ XoemÀ`m gm�m{OH$, Am{W©H$, amḯ>r`,
e¡j{UH$ joÌmVrb {dH$mgmV �hÎdmMo `moJXmZ XoUmam R>ê$
eH$Vmo. Voìhm amOH$maUmVrb {ó¶m§Mr gÎmmhrZVm OmVr`,
Ym{�©H$ Am{U nwéfgÎmmH$VoÀ`m à^mdmVyZ {Z�m©U Pmboë`m
qbJ^md n[aàoú`mVyZ Aä`mgUo, `mÑï>rZo àñVwV Aä`mgmMo
�hÎd Amho.

C{ÔîQ>çoo
1. {ó¶m§Mm g�mOmVrb dV©�mZH$mbrZ ñWmZ, XOm© d

ŷ{�H$m g�OyZ KoUo.
2. amOH$maUmVrb gÎmoÀ`m à{H«$ òVrb {ó¶m§Mo Xwæ¶�Ëd

Am{U gÎmm{hZVoMo {díbofU H$aUo.
3. amOH$s` g§aMZo�Yrb {ó¶m§Mo ñWmZ emoYUo.
4. amOH$maUmVrb nwéfgÎmoMo {díbofU H$aUo.
5. amOH$maUmVrb qbJ{Y{ð>VVoMo amOH$s` d gm�m{OH$

{díbofU H$aUo.
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6. qbJ{Y{ð>V amOH$maUmMo OmVr` Am{U Ym{�©H$
Ñ{ï>H$moU Aä`mgUo.

{ó¶m§Mm amOH$s` àdmg
àmMrZ H$mimV `m XoemV {ó¶m§Mr gÎmm hmoVr. {ó¶m§Zm

nwéfm§À`m ~amo~arV h¸$, A{YH$ma ñdmV§Í`, g�Vm àmá hmoV
Ago. na§Vw "AnË` {Z{�©Vr à{H«$ ò�Ü ò nwéfm§Mo ñWmZ ñnï>
Pmë`mZ§Va órMo �hÎd H$�r hmoD$Z nwéfàYmZVoMo AmJ�Z
Pmbo.'1111111111 nwéfgÎmoÀ`m `m ndm©V {ó¶m§À`m dmQ>çmbm Xwæ`�
ñWmZ Ambo. A{YH$ma, gÎmm Am{U g§nÎmr nmgyZ {ó`m d§{MV
hmoD$ bmJë`m. "�{hbm§H$S>o g§nÎmrMm A{YH$ma ZìhVm. gÎmm,
g§nÎmr Am{U A{YH$ma ̀ m§Mm EH$Ì g§~§Y AgVmo ̀ m�wio amOH$s`
à^md {Z�m©U H$aÊ`mg Ë`m§À`mH$S>o gmYZgm�J«r Anwar R>abr
Amho.'1212121212 n[aUm�r `m H$mimV {ó`m gmd©Om{ZH$ ì`dhmamVyZ
~mOybm �o$H$ë`m Joë`m.

ór gwYmaUoÀ`m H$mbI§S>mV 19do eVH$ AZoH$ AWm©Zo
�hÎdnyU© R>aVo. `m H$mimV AZoH$ gwYmaH$m§Zr {ó`m§À`m
gm�m{OH$, gm§ñH¥${VH$, e¡j{UH$ VgoM amOH$s` àíZm§Mm
CXma�VdmXr Ñï>rZo {dMma Ho$bm. ór-{ejU, ~mb{ddmh,
OaR> {ddmh, gVr nÕVr, KQ>ñ�$moQ>, Ho$ednZ, {dYdm {ddmh,
dmagm �mb�Îmm Ago {d{dY àíZ �{hbm§Zr hmVr KoV ^maVr`
ñdmV§Í¶ MidirV ^mJ KoVbm. {ejUmgmR>r �hmË�m �w$bo
Am{U gm{dÌr~mB© ̀ m§Zr Ho$bobo H$m ©̀ ór {dH$mgmÀ`m �mJm©Vrb
�¡bmMm XJS> R>abo. "�hmË�m �w$bo CXma�VdmXmMr gr�maofm
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nma H$ê$Z nwT>o Jobo. Ë`m§Zr ̂ maVr` ñdmV§Í¶ MidirV ñdmV§Í¶
H$moUmgmR>r Agm àíZ �m§S>bm. �hmË�m �w$bo `m§Zr amï´>r`
H$m±J«og d {~«{Q>e gaH$ma ̀ m§À`m g�moa eoVH$ar. H$m�Jma �{hbm
d eyÐ, A{VeyÐ `m§À`m ñdmV§Í`mMm {dMma �m§S>bm. `m�wio
^maVr` ñdmV§Í¶ Midirbm ì`mnH$ Agm AW© àmá Pmbm.'1313131313

Á`m g�mOì`dñWoV {ó¶m§Zm kmZr hmoÊ`mMm A{YH$ma ZìhVm
Aem órbm Aja AmoiI Am{U Z§Va {dMmaàd¥Îm H$aÊ`mMm
�w$ë`m§Mm �mZg hm EH$ àH$maMm amOH$s` bT>mM hmoVm.

^maVmV nwéf dmagXma ZgVmZm amÁ` H$aUmè¶m {ó`m
hmoË`m. amÁ` H$aÊ`mMo {ejUhr Ë`mdoir {Xbo OmV hmoVo.
CXm. {OOm~mB©, A{hë`mXodr hmoiH$a, amUr bú�r~mB© d eya
Mm§X{~~r `m§Zr aUm§JUmda JmOdboë`m namH«$�m§Mr B{VhmgmV
Zm|X Amho. ñdmV§Í`MidirV �hmË�m Jm§YtZr �{hbm§Zm
gmd©O{ZH$ OrdZmV gH«$s` H o$bo. Jm §YrZr {Xboë`m
AmË�{dídmgm�wio gd© ñVamVyZ AZoH$ {ó`m ghH$m[aVm d
g{dZ` H$m`Xô §J `m amḯ>r` Midir�Ü ò gh^mJ Úm`bm nwT>o
Amë`m. hm {ó`m§Mm amOH$s` nQ>bmdarb CX` åhUm`bm
haH$V Zmhr. ^maVm�Ü ò �Vm{YH$mamgmR>r {ó¶m§Zm ẁamonr`
MiditgmaIm doJim g§Kf© H$amdm bmJbm Zmhr. ^maVmV
{ó¶m§Mr amOH$s` �VXmZmMr bT>mB© ñdmV§Í¶ Midir gmo~VM
A{d^mÁ`nUo OmoS>ë`m Jobr hmoVr. `mM MidirMm EH$ ^mJ
åhUOo 1927�Ü ò ApIb ^maVr` �{hbm n[afXoMr ñWmnZm
Pmbr. ̀ m n[afXoZo doimodoir {ó¶m§À`m gmd©{ÌH$ �Vm{YH$mamMm
àñVmd �m§S>bobm Amho. "1927�Ü ò �Ðmg {d{Y�§S>imda
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�wWwbú�r aoÈ>r {ZdSy>Z Amë`m. XodXmgr Am{U ~mb{ddmh
àWm§da ~§Xr KmbUmao H$m`Xo, Jar~ �wbr§Zm e¡j{UH$ gdbVr,
Jar~ {ó¶m§Zm AWm©OZ H$aÊ`mgmR>r à{ejU, bhmZ �wbm§gmR>r
XdmImÝ`m§Mr C^maUr, Aem ñdê$nmMo H$m`©H«$� Ë`m§Zr
am~dÊ`mgmR>r nwT>mH$ma KoVbm. Am{U bmoH$à{V{ZYr ̀ m ZmË`mZo
{ó¶m H$m` H$ê$ eH$VmV `mMo CXmhaU KmbyZ {Xbo.'1414141414 nwT>o
AemM H$mhr amOH$s` ^y{�H$m KoD$Z a�m~mB© amZS>o `m§Zr
{ó¶m§À`m amOH$s` {dH$mgmÀ`m dmQ>MmbrV �hÎdnyU© `moJXmZ
{Xbo.

"a�m~mB© amZS>o `m§Zr {ó¶m§Zm �Vm{YH$ma d à{V{Z{YËd
{�imdo `mgmR>r {ó`m§Mo Am§XmobZo Ho$bo hmoVo. a�m~mB© amZS|>Zm
{ó`m§Mo amOH$s` ñdmV§Í¶ hdo hmoVo na§Vw, Ë`m H$miMm g�mO
nma§nm[aH$ à{VJm�r hmoVm. Ë`m�wio �{hbm§Mm amOH$s` gh^mJ
d ñdmV§Í¶ `m§Zm g�mO {damoY H$arV hmoVm.'1515151515 eodQ>r `m
à{VJm�r nwéfgÎmoÀ`m à^mdm�wio a�m~mB©§Mr AZoH$ H$m ©̀ �mJo
am{hbr. emaXm~mB© ndma `m§Zr a�m~mB©§Mo amOH$s` H$m ©̀ nwT>o
gwê$ R>odÊ`mV AZoH$ à`ËZ Ho$bo. "1938�Ü ò {Oëhm bmoH$b
~moS>m©À`m {ZdS>UwH$sgmR>r H$m±J«og njm�m�©$V emaXm~mB© ndma
{ZdS>UwH$sbm Cä`m am{hë`m.'1616161616 na§Vw Ë`m§Mmhr hm àdmg
åhUmdm {VVH$m nwT>o OmD$ eH$bm Zmhr. bmoH$�mÝ` {Q>iH$
`m§À`m ZoV¥ËdmImbr ñWmnZ Pmbobr "hmo�ê$b brJ'Mr Midi
d A°Zr ~oP§Q>Mo amOH$s` H$V¥©Ëd `m�YyZ ñdmV§Í¶ àmárgmR>r
ór gh^mJ dmT>m`bm �XV Pmbr.

"�hmË�m Jm§Yr d n§{S>V Odmhabmb Zohê$ `m§Zr �{hbm§Zm
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ZoV¥Ëd d {ZU©̀  {Z{íMVr�Ü ò gh^mJmMr g§Yr {Xbr hmoVr.
�mÌ BVa ZoË`m§Zm Jm§Yr Zohé§Mr hr ŷ{�H$m �mÝ` ZìhVr.'1717171717

�hmË�m Jm§Yr d n§{S>V Odmhabmb Zohê$ `m§À`m ZoV¥ËdmV
gamo{OZr Zm`Sy> `m§Zr XoemÀ`m amOH$s` ñdmV§Í`mMo amOH$s`
ZoV¥Ëd Ho$bo. Am{U ñdmV§Í¶ àmárZ§Va amOH$s` nQ>bmda AZoH$
�hÎdmMr amOH$s` nXo ̂ yf{dbr. "AWm©VM ñdmV§Í¶ MidirV
�{hbm§Mo amOH$maU gwê$ hmoÊ`mMr à{H«$`m gwê$ Pmbr hmoVr.
�{hbm§Zr {ZU©̀ {Z{íMVrMo amOH$maU H$aÊ`mMr Anojm ì`º$
Ho$br hmoVr �mÌ H$m±J«og njmMo ñWm{ZH$ ZoV¥Ëd �{hbm§Zr amOH$maU
H$aÊ`mÀ`m {damoYmVrb hmoVo. Ë`m�wio �{hbm§Mo amOH$maU KS>bo
Zmhr.'1818181818

 �w$ë`m§À`m Z§Va {ó`m§À`m amOH$s` àdmgmV S>m°. ~m~mgmho~
Am§~oS>H$a `m§Mo `moJXmZ AZoH$ AWm©Zo �hÎdnyU© R>aVo. S>m°.
Am§~oS>H$amZr Ë`m§À`m h`mV^a {Z�m©U Ho$boë`m gm�m{OH$
g§Kfm©V {ó¶m �moR>çm à�mUmV gh^mJ KoVmZm {XgVmV. �Zwñ�¥Vr
XhZ, H$mimam� �§{Xa àdoe, Am{U �hmS>Mm gË`mJ«h VgoM
1956Mo Y�mªVa Aem gd© Am§XmobZmV {ó¶m§Mm �moR>m gh^mJ
hmoVm. Voìhm S>m°. Am§~oS>H$am§À`m Am§XmobZmVrb {ó¶m àË`j d
AàË`jnUo gm�m{OH$ d amOH$s` A{YH$ma àmá H$aÊ`mMm
à`ËZ H$arV hmoË`m ho ñnï> hmoVo. ~m~mgmho~m§Zr Ho$di X{bV
{ó`m§MoM àíZ gmoS>{dbo Zmhr Va g~§Y órOmVrMm {dMma
d¡{ídH$ Ñ{ï>H$moZmVyZ Ho$bm Amho. qbJ^md g�Vm àñWm{nV
H$aÊ`mgmR>r S>m°. Am§~oS>H$am§Zr gd©Vmonar à`ËZ gwê$ R>odbo.
eodQ>r KQ>ZoÀ`m �m�©$V S>m°. Am§~oS>H$amZr {ó`m§À`m gd©M
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A{YH$mam§Mm gÝ�mZ amIbm. "óremofUmdaMm Cnm`M S>m°.
Am§~oS>H$am§Mr Midi Amho. g§Kf©, erb, àkm, H$éUm ho
órOrdZmMo Ab§H$ma AmhoV. {eH$m, g§K{Q>V ìhm, Am{U
g§Kf© H$am ho emo{fVm§Zm d {ó`m§Zmhr {Xbobo �hmZ VÎd
Amho.'1919191919 S>m°. ~m~mgmho~ Am§~oS>H$am§À`m ZoV¥ËdmImbr ñWmnZ
Pmboë`m KQ>Zm g{�VrZo amÁ`KQ>ZoV {ó`m§Zm g�mZ àm¡T>
�VXmZmMm A{YH$ma {Xbm. Ho$di �Vm{YH$mamMmM A{YH$ma
{Xbm Zmhr Va, e¡j{UH$, amOH$s`, gm�m{OH$, Am{W©H$,
Ym{�©H$, gm§ñH¥${VH$ A{YH$ma {ó¶m§Zm ~hmb Ho$bo.

^maVmMr n{hbr gmd©{ÌH$ {ZdS>UwH$ 1952�Ü ò Pmbr hr
{ZdS>UwH$ {ó¶m§gmR>r AZoH$ n¡by§Zr �hÎdmMr R>abr. 1952nmgyZ
{ó¶m Aën à�mUmV H$m hmoB©Zm nU amOH$maUmV CVaë`m.
C�oXdma �{hbm§Mr g§»`m H$�r Oar Agbr Var A{YH$mA{YH$
amOH$s` hmoÊ`mÀ`m Ñï>rZo n{hbo nWXeu nmD$b R>abo. `m�YyZ
{ó¶m§Mo amOH$s` ZoV¥Ëd AmH$mamg òD$ bmJbo. "gamo{OZr
Zm`Sy>, H$�bmXodr MQ>monmÜ`m`, AéUm Ag�$ Abr, �°S>�
H$m�m, JmoXmdar néioH$a, A{hë`m am§JUoH$a, {d�b aU{Xdo,
{d�b MH«$dVu, JrVm �wIOu, �¥Umb Jmoao, à{�bm X§S>dVo,
Cfm �ohVm `m§Mo gwédmVrÀ¶m à�wIàdmhr amOH$maUmer H$m`�
ZmVo am{hbo.'2020202020 Aem Zm�d§V {ó`m§Zr Ho$di VËH$mbrZ ñdmV§Í¶
{df`H$ O~m~Xmè¶m gm§^mië`m Zmhr Va ñdmV§Í`mZ§Va
�moR>�moR>çm amOH$s` nXmda Joë`m. ñdmV§Í`moÎma H$mimV ̂ maVr`
amOH$maUmVrb órZoË`m åhUyZ B§{Xam Jm§Yr, gmo{Z`m Jm§Yr,
à{V^m nmQ>rb, erbm Xr{jV, ��Vm ~°ZOu, �m`mdVr,
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O`b{bVm, �y$bZ Xodr, O`b{bVm, C�m^maVr, gwf�m ñdamO,
dgw§Yam amOo, �ram Hw$�mar, am~�S>r Xodr, {à`m§H$m Jm§Yr `m§Mo
amOH$s` H$V¥©Ëd gd©n[a{MV Amho. �hmamḯ>mV gwÕm Ago amOH$s`
�{hbm ZoV¥Ëd AbrH$S>rb H$mimV CX`mg ̀ oVmZm {XgVo. gw{à`m
gwio, à{UVr qeXo, dfm© Jm`H$dmS>, ZdZrV amUm, `emo�Vr
R>mHw$a, ^mdZm Jdir BË`mXr. Aem àH$mao ór ZoÌwËdmMm CX`
H$mhr à�mUmV AmZ§X XoUmam Amho. nU C�oIZr` åhUOo
`mn¡H$s ~è¶mM {ó`m øm KamUoemhrÀ`m dmagXma åhUyZ
amOH$maUmV gH«$s` AmhoV. ñd~imda amOH$s` [a¨JUmV
CVaboë`m �$ma H$�r �{hbm AmhoV.

 EH§$XarV {ó`m§À`m amOH$s` àdmgmMm AmT>mdm KoVmZm
Ago åhUVm òB©b H$s, gm�m{OH$ gwYmaUm MidirVyZ Am{U
g�mOgwYmaH$m§À`m à`ËZmVyZ �{hbm§À`m g~brH$aUmbm MmbZm
{�imbr. �{hbm§Mm gm�m{OH$ XOm© ̀ m�YyZ {Z{íMVM gwYmabm.
na§Vw amOH$s` g�mdoeZmMr à{H«$`m �mÌ KSy>Z Ambr Zmhr.
ñdmV§Í¶ àmárZ§Va �{hbm§Mm amOH$maUmV g�mdoe hmoB©b, XoemMo
à{V{Z{YËd H$aÊ`mMr g§Yr {ó¶m§Zm nwéfm§À`m ~amo~arV {�iob
Agm AmemdmX {ó¶m§�Ü ò {Z�m©U Pmbm hmoVm na§Vw n[apñWVrV
�$magm ~Xb Pmbobm {XgyZ òV Zmhr.

{ó`m§À`m amOH$s` gh^mJmVrb AmìhmZo
gm�m{OH$ {df�Vm : (OmV, Y�©, dJ©, qbJ g§X^m©V)
 nwéfgÎmmH$, Y�m©{Y{ð>V, nma§nm[aH$ Aem ^maVr` g�mO

ì`dñWoZo {ó`m§À`m ~wÕr d {ddoH$mMm dmna ñdV�À`m amOH$s`
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ñdmWm©gmR>r Ho$bobm {XgyZ `oVmo. `m�YyZ {ó`m àdmhmÀ`m
~mhoa am{hë`m. "1975 gmbr Am§Vaamḯ>r` ór df© Omhra
Pmbo. OmJ{VH$ nmVirda órdmXmMr MMm© gwê$ Pmbr
CXma�VdmXr órdmX, g�mOdmXr órdmX, �m�g©dmXr órdmX,
Ohmb órdmX, CÎma AmYw{ZH$ órdmXr Ago {dMma àdmh
órdmXmV CX`mbm Ambo `mVyZ �{hbm§À`m g~brH$aUmbm
JVr {�imbr.'2121212121 �{hbm g~brH$aUmMm {dMma ̀ m {dMmaYmam§V
Agë`m�wio {ó`m g~brH$aUmbm g�Oy bmJë`m d gmd©O{ZH$
VgoM ImOJr OrdZmV ñdV�Mo ñWmZ d XOm© {Z�m©U H$aÊ`mgmR>r
YS>nS> H$ê$ bmJë`m.

 "�hmamḯ> {dYmZg^m nmVirda amOH$s` gh^mJmÀ`m g§X^m©V
�{hbm `m gm�m{OH$ KQ>H$mbm dJiÊ`mMr à{H«$`m 1962 Vo
2009 `m AH$am {ZdS>UwH$m§�Ü ò KS>br Amho. hm �{hbm
nwéf Aem ^oX^mdmMm n[aUm� Amho. qbJ ^oXmIoarO OmV d
dJ© `m XmoZ KQ>H$m§Mmhr n[aUm� AH$am {ZdS>UwH$mda Pmbm
Amho.'2222222222 �{hbm§Mm amOH$maUmV àdoe dmT>rg bmJmdm åhUyZ
H$m¡Qw>§{~H$, amOH$s`, gm�m{OH$, e¡j{UH$, Am{W©H$, gm§ñH¥${VH$,
nmVirda Á`m à�mUmV à`ËZ hmoUo JaOoMo hmoVo, Ë`m à�mUmV
^maVmV à`ËZ hmoV Agbobo {XgyZ òV Zmhr. qbJmYm[aV OmV
d nwéfgÎmoÀ`m Aä`mgH$ C�m MH«$dVu Ago åhUVmV H$s,
"^maVr` B{VhmgmV �{hbm§Mm Ho$di gm�m{OH$ XOm© H$m`
Amho, `m�Ü ò �mb�Îmm h¸$, {ddmh H$m`Xm, Ym{�©H$ àíZ
`mgma»`m �`m©{XV àíZm§H$S>o bj {Xbo OmV hmoVo.'2323232323 AWm©VM
nwéfgÎmm, OmV, dJ©, qbJ ho {df` Xwb©{jV am{hbo. qH$~hþZm
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R>odbo Jobo.
Iè¶m AWm©Zo �{hbm§Mo amOH$s` gj�rH$aU H$am`Mo Agob

Va OmVr`, Ym{�©H$, qbJ^mdmË�H$, amOH$maU g§nwï>mV òUo
JaOoMo Amho. ê$nHw$da, ^dar Xodr, �Wwam, I¡abm§Or, {X�r,
H$monS>u, H$WwAm, CÞmd, nm`b VS>dr, qhJUKmQ> OirV
àH$aU, S>m°. {à §̀H$m aoÈ>r ~bmËH$ma àH$aU Am{U AJXr
AbrH$S>rb hmWagMo gm�y{hH$ ~bmËH$ma àH$aU Aem OmVr`,
Ym{�©H$ d qbJ^mdmZo à^m{dV �mZ{gH$VoVyZ KS>Umè¶m
qhgmMmamda AmdmO CMbÊ¶mgmR>r g§gXoV �{hbm§Mo à{V{Z{YËd
AnyU© Amho. qbJ ôXmda AmYm[aV l� {d^mJUr, KaH$m�,
{ó`m§À`m Ý`m`m~m~V hmoV Agbobm XwOm^md, d¡dm{hH$ d
H$m¡Qw>§{~H$ H$m`Xo, g§nÎmr, dmagm h¸$, Hw$Qw>§~ {Z`moOZ, J[a~r,
Cnmg�ma, {ejU nmUr, D$Om©, eoVr, �mb�Îmm, gmV~mam,
AÞgwajm Amamo½`, {ZU©̀  à{H«$ òVrb AZwnpñWVr, `m gd©
AÑí¶ àíZm§Zm Ñí¶ H$aÊ`mgmR>r {ó`m§Mm amOH$s` gh^mJ
AË §̀V VmoH$S>m Amho. H$maU Hw$Qw>§~ Am{U g�mO AOyZhr
{ó¶m§Zm ñdV§ÌnUo {dMma H$ê$ XoÊ`mg nmofH$ Ago dmVmdaU
XoV Zmhr. Ë`m�wio Ë`m g�mOmV Xwæ`� hmoV OmVmV. gm�m{OH$
Xwæ`�Vo�wio amOH$s` narKmda Xya Xyan ª̀V {ó`m {XgV ZmhrV.
{ó`m§darb qhgm g§nwï>mV AmUm`À`m AgVrb Va g�Vm{Y{ð>V
g�mO {Z�m©U hmoUo JaOoMo Amho Am{U AWm©VM hr O~m~Xmar
emgZmZo KoUo �hÎdmMr Amho. nU Vgo hmoVmZm {XgV Zmhr,
H$maU qhgm Am{U gÎmm `m§Mm �$ma {ZH$Q>Mm g§~§Y AgVmo.
`m�Ü ò {ó`m§Mo Am ẁî` nUmbm bmJbo AgVo.
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{ó`m§À`m amOH$s` gh^mJmH$S>o �`m©{XV Mm¡H$Q>rV Z nmhVm
OmV, dJ© Am{U qbJ^md, nwéfgÎmm `m KS>UrVyZ nmhUo
�hÎdmMo Amho. OmVr Am{U qbJ^md `m§Mm Aä`mg H$aUmè¶m
Aä`mgH$ drUm nwZmMm Ë`m§À`m EH$m g§emoYZmV Ago åhUVmV
H$s, C� OmVrVrb �{hbm§da AË`mMma hmoVmV Voìhm Ë`mMr
XIb Jm§^r`m©Zo KoVbr OmVo. Am{U ømM KQ>Zm ImbÀ`m
OmVrVrb {ó`m§gmo~V KS>ë`m Va àemgZ Am{U amOH$maU
{VVH$s XIb KoV Zmhr.2424242424 `mAWu �{hbm AË`mMmamÀ`m
�wimer Agbobo amOH$maU AmoiIUo JaOoMo Amho. �wbtÀ`m
OS>UKS>Ur �Ü ò Hw$Qw>§~ì`dñWoMr �moR>r ̂ y{�H$m AgVo. ñdmV§Í`,
h¸$ A{YH$ma, Ý`m` `m �wë`m§Mr AmoiI {Vbm Hw$Qw>§~mVM
Pmbr Va Vr g�mOmV AmË�{dídmgmZo OJy eH$Vo. nU Hw$Qw>§~
Am{U VoWrb órnwéf ZmVo g§~§Y hoM �wimV Ag�mZVoda
AmYm[aV AmhoV. "Y�©, OmV, {ddmh, Hw$Qw>§~ Am{U órnwéf
ZmVog§~§Y VgoM nwéfr n[aàoú`mVyZ {Z�m©U Pmbobo {hVg§~§Y
`m dmVmdaUmV ór�wº$sMr {Xem H$moUVr Agmdr `mMm g§̂ «�
{Z�m©U hmoÊ`mÀ`m Iyn e�`Vm AgVmV.'2525252525 ̀ mÑï>rZo Hw$Qw>§~mVrb
nma§nm[aH$ à{VH$m§�Ü ò {ó`m§Zm AS>H$dyZ R>odÊ`mMo amOH$maU
àW�V� KamKamVyZ Wm§~Uo JaOoMo Amho. à»`mV g�mOemók
e{�©bm aoJo Ago åhUVmV H$s, ^maVr` g�mOmÀ`m OmV, dJ©,
g�wXm` Am{U qbJ^md ̀ m à�wI d¡{eï²>`nyU© KQ>H$m§Mr Jw§VmJw§V
Amho. {ó`m§Mo Am ẁî` OmV, dJ© Am{U Ym{�©H$ g�wXm`m§À`m
gr�maofoda AgVmV. Am{U åhUyZM {ó`m AZoH$Xm OmVr,
dJ©, g�wXm` `m§À`mVrb �$aH$ XmI{dUmè¶m Ñí` IwUm
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AgVmV.'2626262626 Y�©, OmV Am{U b¡{JH$VoMr Jw§VmJw§V hrM �wimV
EH$ amOH$s` Ioir Amho. Y�m©À`m ZmdmImbr {ó`m§Mo hmoV
Agbobo emofU ho emofU g�Obo OmV Zmhr Va {ó`m§Mo
H$V©ì` åhUyZ nm{hbo OmVo. {ó`m§À`m Ym{�©H$ ^mdZm dmT>rg
bmJmì`m `mÑï>rZo Ym{�©H$ gU, CËgdm§Mo Am`moOZ amOH$s`
njm§À`m nwT>mH$ma - nmqR>ã¶mZo Ho$bo OmVo. na§Vw `m�mJo Ho$di
�Vm§Mo amOH$maU AgVo, Am{U Ë`mgmR>r {ó`m§Mm dmna Ho$bm
OmVmo. nU àË`j A{YH$ma d Ý`m` XoVmZm �mÌ Ym{�©H$ lÕm,
A§YlÕm, Y�©J«§W, qbJ^md `m§À`m à^mdmImbr {ZU©̀  {Xbo
OmVmV. "qbJ^md g§X^m©Vrb Ag�mZVoMr ì`már hr Anojonojm
A{YH$M Vrd« hmoV Mmbbr Am{U doJdoJù`m joÌmV {ó`m§Mr
àJVr hmoÊ`mEodOr AYmoJVrM Pmbobr {XgyZ òV Amho. `m
AYmoJVrg qbJ^md, OmVr, dJ©, Y�© d§e O~m~Xma AmhoV.'2727272727

`mdê$Z Ago åhUVm òB©b H$s, OmVr, dJ©, Y�©, d§e, qbJ
`m AmYmamda {ó`m {d^m{OV Ho$ë`m OmVmV, Y�©, na§nam d
g�mOmZo KmbyZ {Xbobo {Z`� nmiUo {ó¶m§Zm ~§YZH$maH$
AgVmV. Am{U amOH$maU `mbm AndmXmË�H$ pñWVrV {damoY
H$aVo.

nwéfgÎmoMm à^md
^maVr` g�mOmMm B{Vhmg nwéf àYmZ g§ñH¥$VrV {dH$mg

nmdbobm Amho. Ë`m�wio n wéf àYmZ VÎdm§Mm à^md
g�mOì`dñWoda {XgyZ ̀ oVmo. Á`m�wio {ó`m gd©M joÌmV Xwæ`�
R>aV Joë`m. `mVyZM H$mhr joÌo nwéfm§Mr �ºo$Xmar åhUyZM
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CX`mbm Ambr. Á`mV amOH$maU ho AË §̀V �hÎdmMo Ago joÌ
Amho. "^maVr` g�mOmV B{Vhmg nmhVm H$mhr amOKamÊ`mVrb
ór gXñ` dJiVm BVa gd©gm�mÝ` {ó`m amOH$maUmnmgyZ d
amOH$s` gh^mJm nmgyZ AZ{^k d {dÝ�wI am{hë`m. Ë`m§Mm
amOH$maUmer AWm©AWu g§~§Y ZìhVm.'2828282828

Women, Political parties and social movements in South

Asia 2005 ̀ m {df`mdarb AhdmbmV A�¥Vm ~gy `m§Zr Ago
{ZîH$f© ZmoX{dbo H$s, "^maVmVrb ~hþVm§e amOH$s` nj ho
nwéfdM©ñd Agbobo nj AmhoV. Vo {ó`m Am{U Ë`m§À`m
{hVmH$S>o Xwb©j H$aVmV. Iao Va ^maVr` amOH$maUmV {ó`m§Zr
C�nXñW Am{U �hÎdmÀ`m ^y{�H$m ~Omdë`m Amho.
2014À`m gmd©{ÌH$ {ZdS>UwH$m§�Ü ò 93.6 Q>̧ o$ {ó`m§Mo {S>nm°PrQ>
gwÕm njmbm dmM{dVm Ambo Zmhr. Am{U ̀ m~m~VrV H$moUVmM
amOH$s` nj J§̂ ra {XgV Zmhr.'2929292929 1952nmgyZ Va 2019À`m
gd©M gmd©{ÌH$ {ZdS>UwH$m øm óràYmZ H$YrM am{hë`m Zmhr.
H$maU {nV¥gÎmmH$ ì`dñWoMm ^mJ òWrb amOH$maU Am{U
amOH$s` g§ñWm, emgZ g§ñWm Am{U nj ho gd©M Amho.
"amOH$maU ho nwéfm§Mo joÌ �mZV Ë`mVë`m {ó¶m {VWo AnKmVmZoM
nmoMë`m AmhoV Ago g�OyZ AndmXmË�H$ R>adë`m Joë`m
{H$dm nwéfmMr Cn�m XoD$Z Ë`mMo g�W©Z Ho$bo Jobo (B§{Xam
Jm§Yr Ë`m§À`m �§{Ì�§S>imVrb EH$�od nwéf AmhoV Ago H$m¡VwH$mZo
åhQ>bo Om`Mo!)'3030303030 nwéf àYmZì`dñWoMo àm~ë` Agboë`m
amOH$s` ì`dñWo�Ü ò �$ma Aën {ó¶m§Zr {eaH$md Ho$bm Amho.
Ho$Q> {�boQ> åhUVo H$s, Amnbm g�mO {nV¥gÎmmH$ Amho òWrb
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bîH$a, CÚmoJ, V§ÌkmZ, {dÚmnrR>, amOH$s` H$m`m©b`, {dÎm,
BVH§$M Zìho Va eº$sMr ñWmZo nwéfm§À`m hmVmV Amho.3131313131 Ho$Q>
{�boQ>Mo {dMma òWrb nwéfgÎmoda AMyH$ ~moQ> R>odVmV.

 "^maVr` {ó`m§Mr EHy$U e¡j{UH$ pñWVr, AZw^d d
j�Vm bjmV KoVm; XoemVë`m gdm©V C� Aem H$m`Xo�§S>imV
AmajUmÀ`m AmYmamda {ZdSy>Z Amboë`m {ó`m§Zm g§gXoMo
H$m�H$mO nobUma Zmhr Ago H$mhtMo �V Amho. H$mhtÀ`m �Vo
AmajUm�wio g§gXoV ~r~r ~oQ>tMr �$m¡O àdoe H$aob.'3232323232

�§{Ì�§S>imV �{hbm§Zm ImVo dmQ>n H$aVmZmXoIrb EH$ qH$dm
XmoZ H°${~ZoQ> ImVr �{hbm§H$S>o {Xbr OmVmV VgoM VrZ Mma
amÁ`�§Ìr ImVr �{hbm§H$S>o {Xbr OmVmV. `mdê$Z Ago åhUVm
`oVo H$s, "{d{Y�§S>imVrb gÎmoda nwéfm§Mo {Z`§ÌU hmoVo.
{d{Y�§S>imVrb gÎmoMo ñdén nwéfr dM©ñdmMo Joë`m gmR> dfm©V
am{hbo Amho.'3333333333 à{gÕ AW©VÁk Zmo~ob nm[aVmo{fH$ {dOoVo
A�Ë ©̀ goZ Ë`m§À`m Am{e`mB© XoemVrb "{�qgJ {d�oZ'À`m
Aä`mgmV Ago åhUVmV, "`m amï>́mVrb nwéfm§À`m VwbZoV
�{hbm§À`m JiVrMo à�mU AmH$S>odmar XoD$Z òWrb gm�m{OH$
Am{U gm§ñH¥${VH$ n[apñWVr OJmg�moa AmUbr.'3434343434 `m
JiVr�mJo "nwéfgÎmm' Amho Ago {dYmZ goZ H$aVmV.
amOH$maUmVrb nwéfr dM©ñdm�wio AZoH$ gj� Aem ór
amÁ`H$Ë`mªZm amOH$maUmÀ`m ~mhoa Omdo bmJbo. `m joÌmV
H$moUË`mM àH$mao g�mZVoMo VÎd nmibo OmV Zmhr Ë`m�wio
{ó¶m amOH$s`ÑîQ>çm gÎmmhrZ hmoVmV.

�{hbm§Zm g§YrMr g�mZVm {Xbr Jobr Zmhr. ZmJ[aH$ `m
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ZmË`mZo g§gmYZo Am{U gw{dYm `m§À`m g§X^m©V {ZU©̀  KoÊ`mMm
A{YH$ma ZmH$maÊ`mV Ambm. g§gmYZo Am{U gw{dYm `m§À`m
{dVaUm�Ü ò hoam�o$arMo gyú� VÎd `m�wio am{hbo gh^mJmÀ`m
g§Yr§�YyZM amOH$s` j�Vm§Mm {dH$mg hmoUma hmoVm, Vmohr
ZmH$maÊ`mV Ambm.'3535353535 `mdê$Z ho ñnï> hmoVo H$s, g�mZVm `m
�wë`mMr OmonmgZm H$aÊ`mV Amnbm g�mO H$�r nS>Vmò  ho
ñnï> hmoV Mmbbo Amho.

 amOH$s` Aä`mgH$ à{�bm OmYd `m§Zr Ooìhm amOH$s`
joÌmV gH«$s` Agboë`m ~rS> {OëømVrb {ó`m§À`m amOH$s`
AZŵ dmda AmYm[aV MMm© Ho$br Voìhm Ë`m§Zm {�imbobr CÎmao
{dMma H$aÊ`mgmaIr AmhoV. "{ó`m§Zm nwéfm§H$Sy>Z g§Yr {Xbr
OmVo H$m? Agm �hÎdmMm àíZ {dMmabm AgVm Ho$di 25
Q> o̧$ �{hbm§Zr hmò  Ago CÎma {Xbo. Va 75 Q> o̧$ �{hbm§Zr Zmhr
Ago CÎma {Xbo. �J amOH$maUmV Vwåhr gh^mJr H$go PmbmV?
Agm EH$ àíZ {dMmabm AgVm AmajUm�wio ZmB©bmOmñVd
g§Yr {Xbr OmVo. Ago Ë`m§Zr ñnï> Ho$bo. AmajU {Xbo ZgVo
Va {ó`m§Zm amOH$maUmV g§YrM {�imbr ZgVr. {ó`m§À`m
amOH$maUmV gh^mJ hmoV Zmhr Agmhr àíZ {dMmabm AgVm,
75 Q> o̧$ �{hbm§Zr nwéf àYmZ g§ñH¥$Vr `mbm O~m~Xma Amho,
Ago R>m�nUo gm§{JVbo.'3636363636

�{hbm§Zm amOH$s` joÌm�Ü ò nwéfm§H$Sy>Z g§Yr CnbãY H$ê$Z
{Xbr OmV Zmhr Ago 75 Q> o̧$ �{hbm§Mo Amho. ̀ mdê$Z nwéfm§Zm
AS>MU {Z�m©U hmoVo d AÝ` Xwgam H$moUVm n`m©̀  amhV Zmhr
Ë`mdoiog ZmB©bmO åhUyZ �{hbm§Zm nwéfm§H$Sy>Z g§Yr àmá
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hmoVmZm {XgVo. Ago {ZîH$f© `m Aä`mgmV Zm|X{dÊ`mV Ambo
Amho.

�{hbm§Mo amOH$s` gj�rH$aU
"^maVr` amÁ`KQ>ZoMm gaZm�m, �yb ŷV h¸$ d �yb ŷV

H$V©ì` d �mJ©Xe©H$ VÎdo `m�Ü ò ór nwéf g�mZVm ho VÎd
ì`º$ hmoVo. amÁ`KQ>Zm Ho$di �{hbm§Zm gmo~Vr `mMr emídVr
XoV Zmhr Va amÁ`g§ñWoZo àg§Jr qH$�V �moOyZhr �{hbm§À`m
gmd©O{ZH$ {hVmMm {dMma Ho$bm nm{hOo Aer ŷ{�H$m KoVo.
`mgmR>r amÁ`g§ñWobm A{YH$ma amÁ`KQ>Zm XoVo.3737373737 `mM
A{YH$mamMm dmna H$ê$Z g§gXoZo �{hbm§Zm amOH$s`ÑîQ>çm gH«$s`
H$aÊ`mMo à`ËZ Z¸$s Ho$bo. na§Vw Vo AË`§V VwQ>nw§Oo hmoVo.
1990Z§Va H$mhr njm§Zr �{hbm§Zm njmV gH«$s` H$aÊ`mMm
à`ËZ Ho$bobm {XgVmo. Ë`mgmR>r Ë`m§Zr �{hbm§À`m AmKmS>çm
{Z�m©U Ho$ë`m. `mMm n[aUm� Agm Pmbm H$s, ~hþg§» òZo
{ó`m amOH$maUmV {Xgy bmJë`m. na§Vw hm gh^mJ gwÕm C�
OmVrÀ`m {ó`m§À`m ~m~VrVM KSy>Z Ambobm {XgVmo. {deof
åhUOo Ho$di �Vm§Mo amOH$maU ̀ m�YyZ H$aÊ`mV Ambo. Ë`m�wio
�{hbm amOH$maUmÀ`m {ZU©̀  {ZYm©aU à{H«$ òV gH«$s` Pmë`m
Zmhr. drUm �wOw�Xma `m§Zr, "1975 `m dfm©V "�{hbm§Mm
XOm©'`m {df`mda g§emoYZ H$ê$Z EH$ {dñV¥V Ahdmb V`ma
Ho$bm. `m Ahdmbm�wio {ó¶mg§~§YrMo A{Ve` {dXmaH$ {MÌ
g�moa Ambo Am{U `mVyZM {ó`m§À`m AmajUmMm �wÔm g�moa
Ambm.'3838383838
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^maVr` g§gXoZo 22 {S>g|~a 1992 amoOr AmajU {dYò H$mbm
�mÝ`Vm {Xbr. 73 d 74dr KQ>Zm XwéñVr 24 E{àb 1993
amoOr ApñVÎdmV Ambr. "`m KQ>ZmXwéñVr AÝd ò {ÌñVar`
n§Mm`Vr�Ü ò d ZJanm{bH$m, �hmZJanm{bH$m `m g§ñWm§�Ü ò
{ó`m§gmR>r Ë`mV 33 Q> o̧$ OmJm Ama{jV R>odÊ`mV Amë`m. ho
AmajU Ho$di gd©gmYmaU OmJm§gmR>rMo ZìhVo Va {ó`m§gmR>r
33 Q> o̧$ A{YH$manXo �hmnm¡a-Cn�hmnm¡a ZJamÜ`j gan§M
{Oëhm n[afX AÜ`j amIrd R>odÊ`mV Ambr.'3939393939 `m
AmajUm�wio �{hbm§Mm amOH$maUmVrb gh^mJ {Z{íMVM
dmT>bm. na§Vw bmoH$g§» òÀ`m à�mUmV hm gh^mJ ZìhVm.
emgZmZo �{hbm, AZwgy{MV OmVr d AZwgy{MV O�mVr `m§Zm
50 Q> o̧$ AmajU XoD$Z n§Mm`V d �hmZJanm{bH$m `m§À`m
nmVirda �{hbm§Mm gh^mJ dmT>{dbm. �mÌ {dYmZg^m d
bmoH$g^m `m nmVirdahr ho AmajU AÚmn nmohMy eH$bo
Zmhr. "1993 gmbr ñWm{ZH$ ñdamÁ` g§ñWoV �{hbm§Zm 33
Q>̧ o$ OmJm amIrd H$aÊ`mMm {ZU©̀  KoVë`mZ§Va H$mhr g�mOdmXr
njmÀ¶m ZoË`m§Zr `m {ZU©̀ m~Ôb ZmamOr ì`º$ Ho$br hmoVr.
�{hbm§À`m Zmdmda Ë`m§Mo nVr qH$dm �wbo amOH$maU H$aVrb,
amOH$s` nmíd©^y�r AgUmè¶m Hw$Qw> §~mVrb �{hbm§ZmM `m
{ZU©̀ mMm �$m`Xm hmoB©b Aem àH$maMr Q>rH$m Ë`mdoir Ho$br
Jobr hmoVr.'4040404040 amOH$maUmV à^md {Z�m©U hmoÊ`mgmR>r àM§S>
amOH$s` BÀN>meº$s Agmdr bmJVo. Or BÀN>meº$s �{hbm§H$S>o
ZgVo. Agm nwéfm§Mm g�O Amho. Zm. Zrb� Jmoèho (Cng^mnVr,
{dYmZn[afX) `m§Zr, {dYmZg ô�Ü ò �{hbm AmajUm~m~V
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�{hbm gan§MmZm H$m`ÚmMo g§ajU XoÊ`mMm {dYo`H$ �m§S>VmZm
H$mhr KQ>Zm g^mJ¥hmV Zm|X{dë`m hmoË`m. Vr {ZarjUo Aer
H$s, Á`m Jmdm�Ü ò �{hbm gan§M Amho, Ë`m JmdmVrb à�wI
X~md JQ>mà�mUo �{hbm gan§M H$m� H$aV ZgVrb Va �{hbm
gan§MmZo KoVboë`m {dH$mgmÀ`m {ZU©̀ mda EH$ XmoZ dfm©VM
A{dídmgmMm R>amd �m§S>bm OmVmo. nwUo {OëømVrb Am§~oJmd
Vmbw�`mVrb Ym|S>�mi `m Jmdr lr�Vr dËgbm~mB© H$mio hr
�{hbm gan§M H$m Pmbr åhUyZ Ë`m§À`mda A{dídmgmMm
R>amd AmUbm. Ë`mdoionmgyZ gmVË`mZo doJdoJù`m �w»`�§Í`m§Zr
AmídmgZo {Xbr hmoVr H$s, �{hbm gan§MmZm Amåhr H$m`ÚmMo
g§ajU XoÊ`mMm à`ËZ H$ê$.4141414141 nU AOyZ H$moUË`mhr àH$maMr
gwajm �{hbm gan§MmZm {�imbobr Zmhr. {ZdSy>Z Amboë`m
{ó¶m§Zm nwéfm§À`m X~mdmV H$m� H$amdo bmJVo, ho ̀ m KQ>Zodê$Z
ñnï> hmoVo.

"gaH$ma g§gXoV 30 Q> o̧$ OmJm �{hbm§gmR>r amIrd R>odÊ`mV
`mì`mV `mgmR>r V`ma H$aÊ`mV Amboë`m {~bmbm IynM
{damoY Amho {ó`m§À`m gj�rH$aUmgmR>r OmJm amIrd R>odUo hm
Cnm` Agy eH$Vmo H$m? Vr EH$ Amnbr WmoS>rer Ho$bobr
dadaMr �b�nÅ>r Amho `m{df`r MMm© gd©Ì Mmby Amho.
{ó`m§À`m ~mOyZo emgZmZo C^o am{hë`mMm Xmdm AJXrM VwQ>nw§Om
qH$dm �`m©{XV Amho {deofV� YmoaUmMm �gwXm qH$dm
{dYmZg ôVrb qH$dm bmoH$g^oVrb N>moQ>çm-�moR>çm Jmoï>tMm
nwaVo �`m©{XV Amho.'4242424242 `mdê$Z �{hbm§À`m amOH$s` gÎmoÀ`m
g�mZ gô^mJm~V emgZ CXmgrZ Agë`mMo {ZX}eZmg òVo.
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bmoH$g^oVrb �{hbm à{V{Z{YËdmMo à�mU Joë`m 70
dfm©nmgyZ �$mago dmT>bobo {XgyZ ̀ oV Zmhr. �mJrb 50 dfm©Vrb
ho à�mU 3.4% Vo 6.7% BV�`m à�mUmV am{hbobo {XgVo.
1984-85�Ü ò g§»`m à�mU dmT>bobo {XgV Agbo Var Vo
OmñV Zmhr. Z§Va 2009 Am{U 2014�Ü ò �{hbm§Mr amOH$s`
Q> o̧$dmar dmT>br Ago bjmV òV Agbo Var bmoH$g§» òÀ`m
à�mUmV hr dmT> Zmhr.

bmoH$g ôà�mUoM d[að> g^mJ¥h åhUOo amÁ`g^m BWo gwÕm
{MÌ gmaIoM Amho. bmoH$g ôÀ`m VwbZoV à�mU OmñV Agbo
Var nwéfm§À`m VwbZoV Z¸$sM H$�r Amho.

�{hbm§Zm amOH$s` joÌmVyZ dJiÊ`mMr à{H«$`m
darb AmH$S>odmar ór à{V{Z{YËdmMo dmñVd {MÌ XmI{dVo.

16ì`m bmoH$g ôV Ho$di 543 n¡H$s Ho$di 59 �{hbm§Mm
g§gXoV g�mdoe Amho. åhUOoM �{hbm Ho$di 11 Q>¸o$M
AmhoV. amÁ`g ôV 244 gXñ`mV 28 {ó`m ImgXma AmhoV
`mdê$Z bjmV òVo H$s, amOH$maUmV nwéfm§Mo à�mU Am{U
�ºo$Xmar {H$Vr �moR>çm à�mUmV Amho. {�Pmoam�, ZmJmb±S>,
nm±{S>Moar `m amÁ`m§V �{hbm§Zm ImVohr CKS>Vm Ambo Zmhr.
Oå�y H$mí�ra, Amo[agm, Ho$ai òWrb �{hbm§Zr àW�M ImVo
CKS>bo. nwamoJm�r g�Oë`m OmUmè¶m �hmamḯ>mV gwÕm amOH$s`
{MÌ �$mago g�mYmZH$maH$ Zmhr. Odinmg gd©M KQ>H$amÁ`m§�Ü ò
�{hbm à{V{Z{YËd Aën à�mUmV Amho. "�{hbm g~brH$aU
C{Ôï>m§Mr nyVu H$am`Mr Agob Va �{hbm§Zm amOH$s` à{H«$ òMm

451



16 Vo 31 Am°³Q>mo~a 2021 & n[adV©ZmMm dmQ>gê$ & 58

gd© nmVù`m§da hmoUmè¶m {ZU©̀  à{H«$`m§�Ü ò gh^mJr H$ê$Z
KoVbo nm{hOo. àË òH$ nmVirdarb {ZU©̀  {Z{íMVrÀ`m �§S>imda
�{hbm§Zm g�mZ g§Yr d nyU© gh^mJ {�imbm nm{hOo.
H$m`Xo�§S>i, H$m ©̀H$mar �§S>i, Ý`m`�§S>i, ghH$ma, g�mJma,
g{�Ë`m, �§S>io, {dídñV g§ñWm ̀ mgma»`m �hÎdmÀ`m g§ñWm§À`m
{ZU©` à{H«$ òV �{hbm§Zm A{YH$ma Agbo nm{hOo.'4545454545 na§Vw
Ago hmoVmZm {XgV Zmhr. {ZdSy>Z Amë`mZ§Va gÎmoMm �moh
Am{U Hw$aKmoS>rMo amOH$maU `m�Ü ò gd©M nj ì`ñV AgVmV.
`mMo n[aUm� Ago H$s, gan§M nXmnmgyZ amOH$maUmMr gwadmV
H$arV Agboë`m {ó¶m {dYmZg^m, {dYmZ n[afX, bmoH$g^m
amÁ`g^m Aem gÎmoÀ`m H|$ÐñWmZr Agboë`m J¥hmV {H$Vr
à�mUmV nmohMy eH$ë`m hm IamoIaM g§emoYZmMm {df` Amho.
"Jobr nÞmg df} {ó`m§À`m amOH$s` gh^mJmÀ`m ~m~VrV
ôX^mdmMo àH$ma {XgyZ òV AmhoV. gd© àH$maÀ`m {ZU©̀ j�

g§ñWm§�Ü ò {ó`m§Zm dJiUo Am{U ImbÀ`m Am{W©H$ dJm©Mr
Am{U J«m�rU {ó¶m§Mr amOH$s` à{H«$ ò�Ü ò nyU© AZwnpñWVr
{XgV Amho.'4646464646

{ZîH$f©
{ó¶m§Zm g�mZVoMm XOm© {�imdm, {ZU©̀  {ZYm©aU à{H«$ ò�Ü ò

gh^mJ dmT>mdm, gÎmoVrb gh^mJ dmT>mdm `m AZwf§JmZo
amÁ¶KQ>ZoZo ~hmb Ho$bobr gmYZo nwaoer AmhoV. `m AmYmamda
{ó`m gm�m{OH$ joÌmV g{H«$` Pmboë`m {XgVmV. CXm. �hmJmB©
{damoYr Am§XmobZo, {dÐmohr Am§XmobZ, Am{Xdmgr Am§XmobZ,
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n`m©daU, nmUr àíZm§Mo Am§XmobZ, ̂ y{�hrZm§Mo Am§XmobZ, eoVH$ar
Am§XmobZ, gm�m{OH$ AË`mMma {damoYr Am§XmobZ, Xmê$~§Xr,
hþ§S>m~ir, X{bV �{hbm§darb AË`mMma {damoYr Am§XmobZ,
A§YlÕm {Z�w©bZ Am§XmobZ, ór�wº$s Am§XmobZ, ZmJ[aH$Ëdmer
g§~§{YV �wpñb� {ó`m§Zr Ho$bobo emhrZ~mJ òWrb Am§XmobZ
BË`m{X AZoH$ Aem Am§XmobZmVyZ {ó`m§Mm gh^mJ dmT>bobm
{XgVmo. nU `mgd© àíZm§Mr CH$b Á`m amOH$s` ì`dñWoVyZ
hmoVo, {VWo �mÌ {ó`m �moR>çm g§» òZo nmohMë`m Zmhr. amOH$s`
à{V{Z{YËdm�Ü ò nwéf Am{U �{hbm ̀ m§À`mVrb g�mZ ZoV¥ËdmMo
VÎd nmiÊ`mV `oV Zmhr, ho ñnï>nUo åhUVm `oB©b.
{ZdS>UwH$m§�Ü ò amOH$s` nj �{hbm§Mo g§KQ>Z H$aVmZm {XgV
Agbo Var ñdV§ÌnUo �{hbm amOH$maUmV gj� hmoÊ`mÀ`m
Ñï>rZo åhUmdo {VVHo$ Vo J§̂ ra ZmhrV. ^maVr` g§{dYmZmZo
g�VoÀ`m A{YH$mamV OmV, d§e, Y�©, n§W, qbJ ̀ m AmYmamda
Hw$R>ohr ôXm^oX Ho$bm OmUma Zmhr Aer h�r {Xbr AgVmZm
gwÕm CKS>CKS>nUo amOH$maUmV qbJ^oX ~Km`bm {�iVmo. hm
àíZ OmVr`, Ym{�©H$, VgoM qbJ^md nmVirda A{YH$ O{Q>b
hmoV Mmbbobm Amho. {ó`m§À`m amOH$s` gh^mJm~m~V emgZ
�$mago J§^ra {XgV Zmhr. {ó¶m§Zm AOyZhr H$m¡Qw> §{~H$
O~m~Xmar�YyZ ~mhoa nS>Vm òUo e�` hmoV Zmhr. amOH$s`
MMm©, Am§XmobZo, {ZdS>UwH$m, ̂ mfUo, amOH$s` g§dmX, amOH$s`
KS>m�moS>r `mnmgyZ {ó`m �$ma bm§~ AmhoV. {ó¶m§Zm
amOH$maUmVb§ H$m` H$iV§ Ago åhUUmao nwéf g§» òZo OmñV
AmhoV. Á`m {ó`m amOH$maUmV gH«$s` AmhoV Ë`m§Mr AZoH$
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àH$mao AdhobZm Ho$br OmVo. g�mO �mÜ`�m§da Ë`m§Zm Q́moqbJ
Ho$bo OmVo. amOH$maUmVrb «̂ï>mMma, ñnYm©, hodoXmdo, OmVr` d
Ym{�©H$ g§Kf©, MT>mAmoT>, Pw§S>emhr, bmoH$emhrMo Ad�yë`Z
`m gdmª�Ü ò {ó`m ñdV�bm {Q>H$dyZ R>ody eH$V Zmhr. {ó¶m§Zm
amOH$s`ÑîQ>çm nmofH$ Ago dmVmdaU `m joÌmV {�iV Zmhr.
Ë`m�wio amOH$maUmnmgyZ {ó`m Xya amhVmV d gÎmmhrZ hmoV
OmVmV.

 `mgd© MM}�YyZ eodQ>r ho {gÕ hmoVo H$s, g�H$mbrZ
amOH$maUmVrb {ó¶m H$�r A{YH$ à�mUmV gm�m{OH$ aMZoÀ`m
~ir AmhoV. qbJ{Y{ð>VVm hr gm�m{OH$ Am{U amOH$s`
aMZm§�Ü ò �hÎdmMo n[adV©H$ åhUyZ H$m� H$aVo Amho. Ë`m�wbo
{ó¶m {Xdg|{Xdg amOH$s`ÑîQ>çm A{YH$ gÎmmhrZ Am{U Xwæ`�
R>aV Amho. g�mOmMo OgOgo AmYw{ZH$sH$aU hmoB©b VgVgo
{ó¶m§Mo g�mOmVrb ñWmZ C§Mmdob Agm {dídmg KQ>ZmH$mam§Zm
hmoVm. na§Vw EH§$X[aV {ó¶m§À`m àíZmH$S>o ~KVm bjmV òVo
H$s, óràíZmMr ì`mnH$Vm {Xdg|{Xdg é§XmdV Amho. "b¡{JH$
{df�VmdmXr J¡ag�O Am{U ôX^md Ho$bm Joë`mZo g�H$mbrZ
g�mOm�Ü ò gd© {R>H$mUr {ó`m Xwæ`� ~Z{dë`m OmVmV.'4747474747 ho
Xwæ`�Ëd g�yi Zï> H$am`Mo Agob Va {ó¶m§Zr {~Ja amOH$s`
amhÿZ MmbUma Zmhr ho Ë`m§Zr g�Obo nm{hOo.

AmnU AmYw{ZH$ Pmbmo Agbmo Var qbJ^md nmVirda
AOyZhr �mJmgbobo AmhmoV. Ho$Q> §̀J `m§Zr åhQ>ë`mà�mUo,
gd© àH$maÀ`m gmYZgm�wJ«rÀ`m �mbH$s nmgyZ {ó¶m§Zm d§{MV
R>odbo OmVo.Am{U gm�m{OH$aUmVyZ Ë`m§Zm Xwæ`� ñWmZ
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ñdrH$maÊ`mg ^mJ nmS>bo OmVo.4848484848 {ó¶m§Zm amOH$maUmV
A{O~mVM ñWmZ Zmhr Ago åhUVm òUma Zmhr. H|$ÐñWmZr
Agboë`m gÎmobm {ó¶m§À`m àíZm§H$S>o bj doYyZ KoUo hr
{ó¶m§Mr O~m~Xmar Amho. Am{U `mgmR>r {ó¶m§Zm amOH$s`
ì`dñWoV àË`j gh^mJr hmoUo JaOoMo Amho. amOH$s` gÎmogmR>r
g§{dYmZ hm �mJ© AË §̀V g{dZ` VgoM CXma�VdmXr Amho.
�{hbm§À`m amOH$s` gh^mJmZo ór àíZm§H$S>o Jm§̂ r`m©Zo ~{KVbo
OmB©b. {df�Vm a{hV ór-nwéf g�mZVoda AmYm[aV bmoH$emhr
g�Vm{Y{ð>V g�mO{Z{�©VrgmR>r gd©M joÌmVrb qbJ^md Zï>
hmoUo JaOoMo Amho. Ë`mgmR>r �{hbm§Zr gwÕm amOH$s` gÎmoÀ`m
gh^mJmgmR>r nwT>o òUo JaOoMo Amho.
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ABSTRACT 
Domestic violence (also known as spousal abuse, 

intimate partner violence, domestic assault, or family violence, 
etc.) is a term used to describe violence or abuse of one partner 
at the domestic level after cohabitation or marriage. Abuse 
with an intimate partner or life partner also comes under the 
category of domestic violence. Domestic violence can also occur 
in heterosexual or homosexual relationships. Domestic violence 
can take various forms, including physical, emotional, verbal, 
economic, and sexual abuse, ranging from coercion to coercive 
sex after marriage and violent physical abuse, and can result in 
mental or physical disfigurement or even death. Globally, the wife or the female partner is more commonly 
the victim of domestic violence, although the victim may be the male partner, or both may be victims of 
domestic violence against each other, or may also be victims of domestic violence due to culpable self-
defense or retaliation. While women who are victims of domestic violence in the developed world are 
encouraged to make open complaints to the authorities, it is argued that domestic violence against men 
goes unreported because it makes them look socially cowardly and cowardly. considered man less. In this 
research paper, the role of the Police Department (Bharosa Cell) in the prevention of domestic violence has 
been studied. 

 
KEYWORDS: Bharosa Cell, Domestic Violence, Police Department, Domestic Violence, Marital Abuse. 
 
INTRODUCTION  
 In today's time, women are contributing in every field. Whether at home or outside, women do 
their work properly, but due to some reasons, they must face many problems. They must face all the 
troubles like domestic violence, gender discrimination, women's harassment, etc. But if women are 
aware of their legal rights, then they can raise their voices against any harassment before they suffer. If 
the woman's husband commits domestic violence against the woman, then the woman has the right to 
file a complaint against him at the police station. At present, for the prevention of domestic violence in 
the police department, the Bharosa cell has been formed, through which the cases related to domestic 
violence are solved at a fast pace. 
 According to Section 498 of the Indian Constitution, the wife, the woman who lives with the live-
in partner, or the woman living in anyone's house, who is facing domestic violence, has the legal right to 
protest this violence. Raise your voice and file a case. By doing this, the accused (who is committing the 
violence) must pay a heavy fine or is also imprisoned for 3 years. If the boy's family or the boy himself 
demands a dowry at the time of marriage or after that, then the girl's family need not compulsorily give 
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a dowry. Can file a complaint against it according to the Dowry Prohibition Act. Due to this, the family 
members must pay a heavy fine along with being jailed. 
 Any adult male, if related to any woman living in a domestic relationship, such as wife, ex-wife, 
widow, a woman living in a relationship like marriage, mother, sister, girl, child (boy or girl) of a joint 
family, financially, if someone commits physical, sexual or material and emotional violence, then it is 
called domestic violence. The Domestic Violence Act covers all forms of violence against women and 
children living in adopted, unmarried, married, and married status. Resolving physical, mental, 
economic, and sexual violence and various types of rights of women living in shared households or 
domestic relationships effectively. The legislation mentioned in this activity helps prevent domestic 
violence against women. Along with this, provision has been made for maintenance and the right to 
stay. 
 Most people consider the hand of stress, intoxication, or any disease behind domestic violence 
but, it has been observed that those who do violence to women at home do not behave the same way 
with their co-workers on the street or with their friends at the workplace. They do because they do not 
have any rights there. Domestic violence is always done intentionally and the person who commits it 
knows that he can have power over the person in front. The husband is sure that the victimized wife 
will never open her mouth against him and being a husband, no one will dare to ask him for an answer. 
This ground is sufficient to commit atrocity or violence. 
 The aggrieved person himself, any other person on behalf of the aggrieved person, neighbour, 
social worker, or relative who believes that an incident of domestic violence has occurred, may occur, or 
is occurring. Complaints of domestic violence can be made by the aggrieved person to the Women's 
Helpline, Women's Police Station, Police, or Judicial Magistrate anywhere. Women can also register 
their complaints on the toll-free helpline number '181'. 
 Magistrate, by passing a protection order in the interest of the aggrieved person, restrains the 
accused from committing any act of domestic violence, aiding in the act of domestic violence, entering a 
place where the aggrieved person resides or frequents, accompanying the aggrieved person Withhold 
any communication in person, oral, written, electronic or telephonically. The accused shall not evict the 
aggrieved woman from possession of the shared household, nor shall he obstruct her. If the woman 
does not want to live in the shared household, then the accused can be ordered to decide, all the 
expenses of which will be borne by the accused. To compensate the victim for the financial loss caused 
by not going to work, an order can be given to give financial relief in one lump sum or every month. Due 
to physical, and mental violence, the victim must face a lot of trouble and financial loss, in such a 
situation, the magistrate can order the accused to pay compensation. In the Act, the Magistrate can pass 
such interim and ex-parted orders as he thinks fit or just. If any party does not accept the decision of the 
court, then that party can appeal to the sessions court within 30 days of the order given by the court. If 
the accused does not comply with the protection order given by the court and commits violence against 
the victim woman again, then the accused can be punished with imprisonment of 1 year or a fine of Rs 
20,000 or both. One or more of these orders may be made, as the court thinks fit. As per the Act, the 
date of the hearing will be fixed within 3 days after the receipt of the application and the case must be 
disposed of within 60 days from the first hearing. 
 Most people do not interfere in the quarrel of husband and wife considering it a mutual matter. 
But the behaviour which affects not one person but the society and the future generations of society 
cannot be a personal matter for anyone. Domestic violence is a personal issue for a woman as well as 
has an impact on social development. Honour is the birth right of a human being. If someone's honour is 
violated, then we all have the right to raise our voices against it. 
 
RESEARCH METHODOLOGY: 
 The research paper has depended on secondary data.  
 
OBJECTIVE OF RESEARCH: 
1) To know the concept of the Bharosa Cell. 
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2) To study the role of the Police Department (Bharosa Cell) in the prevention of domestic violence.   
3) To study the procedure of the police department for the prevention of domestic violence by the 

Bharosa Cell.  
 
THE ROLE OF THE POLICE DEPARTMENT (BHAROSA CELL) IN THE PREVENTION OF DOMESTIC 
VIOLENCE: 
 Apart from acting after a crime is committed, various measures are taken by the government to 
prevent the crime from happening. For this purpose, the Bharosa cell has been established in the state 
by the police department. Through this 'cell', while providing security to women and children, they are 
being properly guided for crime prevention. The 'Bharosa Cell' launched to empower a woman or girl 
child to fight back against the abuses she is subjected to, has become a trust for the state police. 
Therefore, this pattern of winning the 'trust' of women and girls is being implemented in some other 
cities of the state. 
 W.E.C.A.R.E. (Women Effulgence Center for Aid and Empowerment), through 'Bharosa Cell' and 
'Damini Pathak', all kinds of help and facilities are being provided to the victimized women and children 
in one place. Through this, police, medical services, psychiatrists, counseling, legal experts, protection 
officers, and rehabilitation services are being provided immediately to women and children in distress 
to solve their problems. The women and children who are the target of violence must be getting the 
psychological strength to fight against the oppression due to the support of the Bharosa Cell. 
 The 'Bharosa Cell' is open round-the-clock to receive the complaints of the victimized women 
and children. The administration of this cell starts in three periods. If a woman comes at night, 
arrangements are also made for her accommodation. Also, the complaints of the complainants are 
received on the women's helpline numbers 1091 and 100 and sent to the concerned experts 
immediately. Importantly, the complaints received from the victimized women are sorted and guided 
according to their needs. The concerned complainants are counseled and arranged for temporary 
accommodation if required. No unilateral decision is taken by closing the complaint until the victim gets 
justice in the complaints received in Bharosa Cell. Bharosa Cell includes protection under the Domestic 
Violence Act as well as legal services, medical services, a child helpline, a women's helpline, a women's 
helpline, a psychiatrist, counseling, and rehabilitation of women victims. 
 A victim of sexual abuse or other forms of violence, a woman or girl sometimes has to go from 
door to door for justice. Rape-victimized women or girls are often treated with contempt by the family 
as well as society. So, she gets tired physically and mentally. The same goes for widows seeking rights 
and women in divorce cases. There are also ways to take advantage of her vulnerability. Many women 
often do not understand where and how to seek justice in cases like dowry and domestic violence. 
Similarly, they need to be counseled on time. In order not to disturb anyone's happy life, both families 
are counseled in the 'Bharosa Cell'. If they are not satisfied even after counseling, finally a case is filed. 
This is helping women to get justice by saving their time and money. 
 In Nagpur city, apart from lawyers, counselors, social workers, and doctors, the local Bharosa 
Cell also has 17 staff including one senior police inspector, one assistant inspector, and one sub-
inspector. They have received 2078 complaints of different types in the last 8 months. Out of which 
1182 complainants were counseled and the disputes were resolved. In 442 cases, women girls, or other 
complainants have been reconciled with the congregation of the opposite party. So, 454 complaints 
were disposed of in different ways. Just like women, 'Bharosa Cell' is helping men too. The number of 
victims seeking justice in this cell is increasing. 10 to 20 new complaints are filed here every day. 
 In various programs organized in the Bharosa cell, awareness is given by giving information 
about sexual exploitation (Good Touch, Bad Touch). Many women also come with the question of living 
here. Their accommodation is arranged according to their age group. Because of this, the victimized 
women and children have received a lot of support through the 'Bharosa Cell'. Apart from the analysis 
and settlement of complaints received in Bharosa Cell, a newly established de-addiction counseling 
center, self-guided karate training, and yoga classes have also been started. This branch has a specially 
created cell to look into the complaints of women and cases of domestic violence. Women social 
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workers and members of non-governmental organizations have been taken on the panel. They listen to 
the cases of victims and other family members and try to find a solution through counseling. Unsolved 
cases are referred to police stations for legal action. This section deals with the trafficking of children 
and women and children against the law. 
 Maharashtra State Police is running Women Protection Cell for the protection and welfare of 
women. This cell is a social branch. Women who are victims or distressed women who have been 
abused by their husbands or mother-in-law or fathers-in-law or have family problems come to the 
police station or directly to the Women's Protection Cell. Complaints were received at Police Station or 
referred to the Women's Protection Cell. After registering the complaint, the women's protection cell 
gives notice to the applicant or non-applicant. The staff tries to solve the problem through counseling 
with the social worker in the women's protection cell. If both parties are satisfied, then the women's 
protection chamber succeeds in its mission to protect women. 
 In the last few years, there has been an increase in the number of divorces over very small 
things. This ratio is slightly higher in love marriages. So divorced couples should have an idea of how 
explosive the word divorce is. Nowadays, divorce is also being demanded based on issues like mobile 
phones and social media. Apart from this, divorce is also being filed based on domestic violence, dowry, 
mental harassment, addiction, and minor quarrels. The increasing rate of divorce has become a serious 
problem for our society. So, the police department set up a trusted cell a few years back to find an early 
solution to some of these problems. About 130 to 170 cases are received in the form of complaints 
every month in Nagpur city. The complaints based on family discord, husband-wife quarrels, and 
problems arising out of it are the most common. In the seven months of the current year, 1341 cases 
have been registered in the judicial cell, out of which 940 cases have been resolved. Bharosacell has 
achieved great success in solving 402 cases. If you look at the percentage of these figures, then this 
amount is 30 percent. Apart from this, the counseling process is going on in 401 cases and most of these 
cases will be resolved successfully. So the officials believe that this year the reconciliation percentage 
will go up to 40 to 45 percent. Also, 64 cases have been sent for police action. A total of 22 cases have 
been referred to the court under the Domestic Violence Act. According to the applicants, 339 cases have 
been closed. Last year, there was reconciliation in 39 percent of cases. Bharosa cell has got support 
from many people. Incidents of family disputes, violence, and verbal abuse increased during the layoffs. 
Under the Domestic Violence Act, 34 cases have been referred to the court while 794 cases have been 
closed as per the applicants. 
 The Vasai Virar (MBVV) Police is playing the role of the right friend to resolve disputes and 
conflicts in the bi-weekly meetings of the Bharosa (Trust) Cell – a multi-nodal unit to help people in 
distress under one roof. With the success rate being over 75 percent, the police have been able to solve 
around 350 cases in the last 18 months. From society affairs and petty quarrels to marital discord and 
even financial disputes- the cell, which has legal advisors, counselors, NGO members, women police, and 
psychologists, receives 40 to 50 cases every month. While 90% and 6% of the complaints pertain to 
matrimonial disputes and injustice to senior citizens, 4% percent of cases pertain to children. It is not 
that only women approach us for help, in about 30% of cases the complainants are men. It has been 
observed that through counseling and gentle advice, litigation can be avoided after a long court battle. 
 Police have made a lot of efforts to address the concerns of the weaker sections of society 
through the Bharosa Cell, while society has continuously supported these efforts. People in distress can 
visit the cell or call 112 or 28040006 for help. Further, the legal points, practicality of the case, and 
problems that may arise during the proceedings are also explained to the appellants, so that the issues 
are resolved amicably and the minimum number of cases reach the already overburdened courts. 
 
CONCLUSION: 
 Due to the decline of the joint family system, the number of family disputes is increasing day by 
day. Many people's lives are being ruined because they do not want the interference of other family 
members in the life of husband and wife. Many complaints of family disputes come to the 'Bharosa Cell'. 
They are counseled. However, out of 100 complainants, 70 percent of the women want divorce only, in 
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earlier times due to the joint family system, elders were respected and respected. Now times have 
changed and the nuclear family system has taken root due to jobs, city attraction, and education. 
Today's woman does not want her mother-in-law in the house. The emphasis of the newlyweds is on 
creating a different world that does not take place in marriage. The husband also starts living separately 
from his parents due to his wife's demands so as not to break the family. This confuses parents. Due to 
the presence of mother-in-law in the house, there are frequent quarrels in many families. The husband 
is not ready to go away from his parents even when his wife is angry. This leads directly to divorce. 
Some women are conditioned to choose between parents or wives. Many such cases come in the 
'Bharosa Cell'. Elderly mothers-in-law have been exposed to obscene abuse, beating, starving, or 
keeping locked up in a room. After a dispute in the family, a complaint is made directly to the police 
station. Then these cases come to the 'Bharosa Cell' for counseling. The Bharosa Cell of the Police 
Department plays an important role in the redressal of domestic violence complaints. 
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Abstract 
In the present study, proteins are estimated in G. mullya throuhout the reproductive 
cycle. Their content is demonstrated in olfactory organ, forebrain along with pituitary 
and ovary.  Proteins are also electrophoretically separated  using SDS-PAGE. The 
whole hypothalamo-hypophysial-gonadal axis contributes towards the gonadal growth 
which is a evident when proteins are estimated biochemically. Total protein content 
increases during pre-spawning phase, in olfactory rosette, forebrain and pituitary 
gland but it is highest in the ovary during spawning phase; decreases in olfactory 
rosette and pituitary gland in the spawning; in the forebrain it is low compared to 
olfactory rosette and pituitary gland in all the phases. It is inferred that, the surge of 
proteins in forebrain during pre-spawning period could be the result of positive 
feedback from steroids synthesized by the ovary in G. mullya. The increase in the 
pituitary gland in the preparatory phase is due to the involvement of gonadotropins in 
early gonadal development and also due to stimulatory role of them in ovulation. In 
fact almost all the proteins are present in all the phases; but as vitellogenesis proceeds, 
higher molecular weight proteins replace the lower ones. 
Keywords : protein content, SDS-PAGE, olfactory, forebrain, pituitary, ovary, Garra 
mullya 
INTRODUCTION. 
Proteins are nitrogenous compounds which are most abundant solids in the cell 
protoplasm. About three quarters of the body solids are proteins. Principal 
constituents of proteins are amino acids, 21 of which are present in the body in 
significant quantity and are called as globular proteins. Proteins are soluble in water 
or salt solution and they are held in a globular shape by coiling and folding of the 
peptide chains. These proteins perform thousands of different functions in the body. 
Some tissues of the body participate in storage of amino acids, some acids to a greater 
extent  than others (Guyton, 1976). 
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Proteins as with all other cellular constituents are in a state of continuous turnover 
which may significantly alter the organism’s ability to readily adapt to changes in its 
environment (Goldberg and Dice, 1974). Protein turnover is of course a function of 
the rate of synthesis and degradation, both of which are under separate control 
(Goldberg and Odessey, 1974). Protein retention is higher in fish which consume 
higher protein diets and it is suggested that a portion of the digested proteins is used 
as energy for maintenance and routine metabolism and remaining energy is diverted 
for somatic and gonad tissue growth (Lee and Putman, 1973). 
 
Olfactory proteins are electrophoretically separated and electrophoretic changes 
occurring in the olfactory system in masu salmon are reported by Amano et al., 
(1995). Protein N24 of molecular wt 24Kda is specially present in the olfactory 
system of Kokanee salmon, Oncorhynchus nerka, the first olfactory specific protein 
reported in salmonids. In Crucian carp (Carassius carassius), the olfactory system 
detects pre-ovulatory pheromones reflected in key amino acids in  water (Stacey et 
al., 1983). Jafri and Khawaja (1968) noted protein cycle in various tissues of 
Ophiocephalus punctatus and showed a correlation between feeding and spawning. 
Singh and Naurial (1990) studied the protein content in the ovaries of hill stream 
teleosts, Schizothorax richardsonii and Glyptothorax pectinopterus and revealed that 
protein content increased during the maturing stage becoming highest  at the maturing 
stage and a sharp decline was noticed at the spent stage. Verma (2013) stated that 
during resting phase, protein percentage was low while it was maximum during 
maturity phase in testes and ovaries. 
 
Verma (2013), studied the seasonal gonadal biochemical changes, associated with the 
reproductive cycle in Labeo dyocheilus and stated that the correlation of 
gonadosomatic index with gonadal lipid, protein and water percentage shows that the 
water content is more responsible for maturation of testis and lipid content for ovary 
as compared to other factors. Protein turnover is the function of rate of protein 
synthesis and the rate of its degradation both of which are under separate control. 
Energy associated with spawning derived from gonad is 3%. As in other oviparous 
vertebrates, in fishes also during vitellogenesis, the yolk precursor protein, 
vitellogenin (Vg) is synthesized in liver and then secreted into blood from where it is 
sequestered into the developing oocytes (Wallace, 1985; Mommsen and Walsh, 
1988). Studies on the protein content have been carried out on number of fishes such 
as protein in gonads of females Schizothorax richardsonii and Glyptothorax 
pectinopterus (Singh et al., 1990); protein in muscle of G. mullya (Somvanshi, 1980); 
mobilization of RNA and protein in liver of G. mullya (Khan and Mehrotra, 1991); 
Channa orientalis (Saksena and Saxena, 1999); catfish, Heteropneustes fossilis 
(Hunge and Baile, 2003); males of Labeo rohita (Bhute, 2004); Ophiocephalus 
striatus (Khaparde, 2010); females of H. fossilis and Ophiocephalus striatus 
(Sonparote, 2010) throughout the reproductive cycles. A positive correlation between 
condition factor and gonad protein show that fish in good condition may have well 
developed gonads  have lower than average level of muscles and liver protein (Love, 
1970). In the present study, proteins are estimated in G. mullya throuhout the 
reproductive cycle. Their presence is histochemically demonstrated in olfactory 
organ, forebrain along with pituitary and ovary.  Proteins are also electrophoretically 
separated  using SDS-PAGE. 
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MATERIALS  AND  METHODS 
Biochemical method (Lowry et al., 1951): 
Tissue extract: Female, G. mullya killed by decapitation. Olfactory organ, forebrain, 
pituitary and ovary were dissected out in the ice cold Ringer solution. Tissues were 
weighed and homogenized at 0�C in ice cold Ringer solution using mortal and pestle. 
Estimation: Tissue proteins were estimated by Lowry et al., (1951) with minor 
modifications. 1 ml of homogenate was mixed with 1 ml of 10% Trichloroacetic acid 
(TCA) and centrifuged for 15 min at 10,000 rpm. The precipitate was dissolved in 
3ml of 0.1N NaOH, of which 1 ml of dissolved precipitate was taken in a clean glass 
test tube which was raised to 4 ml by adding 3 ml distilled water, then 5.5 ml alkaline 
copper sulphate reagent was added and kept for 30 minutes. Simultaneously, bovine 
serum albumin (2 mg/1 ml) as standard and distilled water (blank) was taken in 
separate test tubes, 3 ml distilled water and 5.5 ml of shaking in each test tube. The 
test tubes were kept for 30 minutes and colour intensity was noted at 650nm in the 
spectrophotometer. The standard graph was drawn with five standard BSA solutions 
from this, the unknown amount of proteins was determined from the extracted 
samples. Values are expressed proteins in mg /gm of tissue weight. 
 
SDS- PAGE (PLATE) Eletrophoresis: 
SDS-PAGE Electrophoresis was carried out by Laemmli (1970) method with minor 
modifications for separation of proteins. Female fishes were killed by decapitation. 
The olfactory organ with bulb, telencephalon, pituitary gland and ovaries were 
removed and homogenized in lysis buffer separately containing 50mM  tris- HCL, PH 
7.5, 50mM  Mgcl2, 1 mM  EDTA, 1% Triton x-100 and l mM PMSF (Phenyl methyl 
sulphonyl floride) as protease inhibitor. The homogenized tissues were centrifuged at 
5000 rpm for 30 minutes and supernatants were taken as a protein sample. The protein 
sample was added to an equal volume of sample buffer (0.1 M Tris-HCl, PH 6.8; 10% 
glycerol; 1% sodium dodesyl sulphate (SDS); 0.02% bromophenol blue), treated with 
1% β-mercaptoethanol and denatured at 90�C for 3 min. A lane containing molecular 
weight marker (Banglore Genei, India) was included in each gel and 20 µl protein 
sample was loaded in each well of stacking gel (15%) with a micropipette and 35 mA 
was supplied to electropheretic chamber. The gel was then stained with coomassie 
brilliant blue R-250 (SRL,India) and destained. 
 
Statistical methods: 
Statistical analysis of the data was done using online Graph Pad Quick Calcs 
software. Values were expressed as mean values ± standard mean error (SEM). 
Student t-test was applied to locate significant difference between different groups at 
0.05 significance level. 
 
OBSERVATIONS 
Biochemical estimation of protein in G. mullya: (Table.01 & Graph.1,2,3&4)  
Presence of proteins in olfactory rosette, forebrain, pituitary and ovary is estimated by 
Lowry et al., (1951) method.   
1. Resting phase (late October - mid February). Total protein content in the 
olfactory rosette is 9.19±2.33 mg/gm. Total protein content in the fore brain is 
12.13±1.35 mg/gm. Total protein content in the pituitary is 10.72±1.35 mg/gm. Total 
protein content in the ovary is (19.44±2.66) mg/gm.  
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2. Preparatory phase (late February - mid April). Total protein content in the 
olfactory rosette is 13.77±2.03. Total protein content in the fore brain is 16.91±2.60 
mg/gm. Total protein content in pituitary is 16.84±0.76 mg/gm. Total protein content 
in the ovary is 23.78±1.86 mg/gm.  
3. Prespawning phase (late  April - early June). Total protein content in the 
olfactory rosette is 20.54±2.68 mg/gm. Total protein content in the fore brain is 
19.01±1.57 mg/gm. Total protein content in pituitary is 21.95±1.92 mg/gm. Total 
protein content in the ovary is 25.08±1.87 mg/gm. 
4. Spawning phase ( June – August end). Total protein content in the olfactory 
rosette is 18.08±1.60 mg/gm. Total protein content in the forebrain is 13.85±1.85 
mg/gm. Total protein content in pituitary is 17.69±2.67 mg/gm.Total protein content 
in the ovary is 30.56±1.18mg/gm. 
5. Postspawning phase (September – mid October). Total protein content in the 
olfactory rosette is 10.13±0.89 mg/gm.  Total protein content in the fore-brain is 
11.94±1.26 mg/gm. Total protein content in pituitary is 16.67±1.26 mg/gm. Total 
protein content in the ovary is 20.07±2.23 mg/gm. Protein content of olfactory rosette 
increases from resting phase  (9.19±2.33) upto prespawning phase (20.54±2.68) and 
decreases in postspawning phase(18.08±1.60).Protein of forebrain also significantly 
increases from resting phase (12.13±1.35) to prespawning phase (19.01±1.57). 
Pituitary gland show significant increase in protein from resting phase (10.72±1.35) to 
preparatory phase (16.84±0.76) to prespawning phase (21.95±1.92). In spawning 
protein content decreases (17.69±2.67) and again elevate in   postspawning 
(16.67±1.26). Protein content in ovary increases from resting phase (19.44±2.66) upto 
spawning phase (30.56±9.27) respectively. 
Electrophoretic pattern of protein in G.mullya. Presence of proteins is analyzed by 
10% SDS polyacrylamide gel electrophoresis (SDS-PAGE) (Fig.01, 02, 03, 04).  
1. Resting phase (late October - mid February). (Fig.01) When proteins are 
separated by SDS-PAGE, electrophoretic pattern in the olfactory rosette, proteins 
bands are observed with molecular weight of 30.26 kDa. In forebrain, proteins bands 
are observed with molecular weight of 15.47 kDa. In pituitary gland, proteins bands 
are observed with molecular weight of 42 kDa. In ovary, protein bands are observed 
with molecular weight of 9.44 kDa, 17.34 kDa, and 36.63 kDa.  
2. Preparatory phase (late February - mid April). (Fig.02) When proteins are 
separated by SDS-PAGE, electrophoretic pattern in the In olfactory rosette, proteins 
bands are observed with molecular weight of 21.10 kDa, 46.89 kDa, and 72.92 kDa. 
In forebrain, proteins bands are observed with molecular weight of 8.93 kDa, 26.38 
kDa, 50.94 kDa, 130 kDa, 147.65 kDa. In pituitary, proteins bands are observed with 
molecular weight of   45.31 kDa, 128 kDa, and 147.65 kDa. In the ovary, proteins 
bands are observed with molecular weight of   15.7 kDa, 20.66 kDa, 37.74 kDa, 51.73 
kDa, 59.09 kDa, 80.45 kDa.   
3. Prespawning phase (late  April - early June). (Fig.03) In olfactory rosette, 
protein bands is observed with molecular weight of 32.24kDa, 53.61kDa, 59.53kDa, 
75.82kDa. In forebrain, protein bands is observed with molecular weight of 10.11kDa, 
31.45kDa, 37.21kDa, 43.11kDa, 51.01kDa, 127.73kDa. In pituitary, protein bands is 
observed with molecular weight of 37.21kDa, 42.97kDa, 48.57kDa, 73.95kDa, 
89.98kDa, 120.76kDa.  In ovary, protein bands is observed with molecular weight of 
17.80 kDa, 22.46 kDa, 37.14 kDa, 43.35 kda, 51.93 kDa, 61.81 kDa, 81.05 kDa, 
121.67 kDa, 134.03 kDa  
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4. Spawning phase ( June – August end).   (Fig.04) Electrophoretic pattern of 
protein bands observed in the olfactory rosette, with molecular weight of 69.14 kDa, 
84.04 kDa. In forebrain, pattern of protein bands observed with molecular weight of 
14.96 kDa, 36.81 kDa, 57.31kDa, 68.62kDa, 79.14kDa, 94.76kDa, 126.03 kDa. In 
pituitary, pattern of protein bands observed with molecular weight of 65.02kDa and 
70.85kDa. In the ovary, pattern of protein bands observed with molecular weight of 
23.46kDa, 29.39kDa, 48.96kDa, 55.20kDa, 70.72kDa, 99.13kDa.  
 
DISCUSSION 
Many proteins of the odour detection/signal transduction cascade are either abundant 
or selectively expressed in the olfactory sensory area (Buck, and Axel, 1991; 
Shephard, 1994). Olfactory cilia contain 3-10 times more membrane associated 
proteins as compared to respiratory cilia. Cytoplasmic protein is expressed almost 
exclusively by mature olfactory neurons in all the vertebrate species (Margolis, 1991), 
in L. rohita (Bhute, 2004) and O. striatus (Khaparde, 2010). 
 
When the protein content is estimated in the olfactory organ of G. mullya, it is highest 
during pre-spawning phase of reproduction. Olfactory epithelium is also intensely 
stained for proteins in this phase. Mixture of amino acids and hormonal metabolites 
are proved to be used by  catfish and goldfish to mediate feeding and reproduction 
(Evans, 1998).The peptides and protein hormones are localized in the olfactory 
system of various teleosts, Rhodius armatus (Baby et al., 2000), O. mossambicus 
(Singru et al., 2003), and L. rohita (Bhute, 2004). GnRH is a leading peptide which 
regulates various reproductive processes. This peptide as well as its receptor proteins 
are present in the olfactory system of various fishes, Sea bass (Gonzaleaz- Martinez  
et al., 2000), and O. striatus ( Khaparde, 2010). 
 
In G. mullya, pre-spawninig period ranges from late April to early June, when 
temperature is high. Rising temperature, aquatic vegetation and pheromones bring 
about surge in gonadotropin (GTH) in response to which the goldfish ovulates.  First 
pheromone is released by the ovulatory female prior to spawning and functions 
primarily as a steroidal primer. The second pheromone is released by recently 
ovulated (Sexually active) females which stimulates the male sexual activity thus 
functioning as a releaser. Both cues are rather common hormonal metabolites which 
the males olfactory system has evolved to detect (Sorenson et al., 1994 and 
Kobayashi et al., 2002). 
 
Total protein content in the olfactory organ of G. mullya comparatively decrease 
during the spawning phase than in the pres-spawning phase. Olfactory epithelium is 
also lightly stained for proteins in this phase. Sorenson et al., (1994) postulated the 
poor corelation between the pattern of steroid hormone release by gold fish and 
olfactory sensitivity suggesting that these cues evolved as a result of chemical 
spraying rather than specialization. Studies on olfactory system of common carp and 
other salmonid species (Hara, 1994), also suggest that the olfactory system of these 
species is capable of discriminating multiple classes of amino acids. 
Shimizu (1993), identified an olfactory system-specific protein designated as the 
olfactory marker protein as a band on the SDS gel electrophoresis of only olfactory 
system. Olfactory system-specific protein of 24 KDa (N24) was indentified in 
Sockeye salmon. (Oncorhynchus. nerka). In Salmonids, Thommesen (1983) found 
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responses to amino acids in the epithelium which are correlated with the presence of 
microvillous olfactory receptor cells. Speca et al., (1999) postulated that microvillous 
receptor cells mediate amino acid signals in goldfish. Hamdani et al., (2001) reported 
that in a carp, microvillous ORNs project to the posterolateral olfactory bulb, which is 
crucial for feeding related behaviours, thereby implicating microvillous ORNs in 
response to food odours. 
 
Intensity of staining for proteins becomes less in G. mullya olfactory epithelium 
through spawning up to post spawning along with quantitative reduction in total 
protein content. These proteins are elevated in resting and preparatory phase. Staining 
intensity also becomes moderate in this phase. Electrophoretic separation of proteins 
in the olfactory organ during entire breeding cycle of G. mullya was taken upto note 
the variations and similarity of proteins in relation to breeding habits. 
 
In olfactory epithelium of G. mullya, an array of proteins with varying molecular 
weights appear in the different phases of reproduction. A distinct feature noted in this 
study is the highest number of protein  bands in the range varying from 32.24 KDa to 
75.82 KDa are observed. Four (o4) bands are observed in pre spawning phase of 
reproduction and bands are intensely stained with Coomassiae blue. Two (02) protein 
bands in the range varying from 69.14 kDa to 84.04 kDa are lightly stained in the 
spawning phase.  
 
Reproductive cycle is influenced not only by environmental factors but regulated by a 
proper balance and interplay between the hormones of the hypothalamus, anterior 
pituitary and gonads which is classically referred to as the hypothalamo- 
hypophyseal- gonadal axis (Bhardwaj et al., 2012). To have insight along this axis, 
proteins are histochemically located in the fore brain and pituitary during the entire 
ovarian cycle. Attempt is made to establish the correlation of protein content 
depending upon the seasonal variation in G. mullya along this axis, because it is well 
known that both the energetic and nutritional requirements of maturing fish increase 
during the gametogenesis. All these changes involve an increased energy demand 
which has been demonstrated in several fish species (Montechia et al., 1990).  
Olfactory receptor neurons specialize both in the nature and number of receptor 
proteins which are expressed in individual cell. Though olfactory receptor cells are 
sensitive in the entire olfactory epithelium, it is   MOT which carries pheromonal 
information to the ventral telencephalic and pre-optic areas in the fish L. rohita 
(Bhute, 2004). 
 
Studies on Masu Salmon revealed that sGnRH level in pre-optic area (POA) and the 
pituitary increase alongside gonadal maturation (Amano et al., 1992) which provide 
interactions along this axis. sGnRH neurons in the ventral telencephalon (POA) and 
hypothalamus are essential for gonad maturation in goldfish (Amano et al., 1995) and 
sbGnRH is also involved in the gonadal maturation in barfin flounder via synthesis of 
steroid hormones (Amano et al., 2004a, 2008). 
 
Recently, direct connections between telecephalon, hypothalamic region and the 
pituitary were demonstrated in the electric fish Apteronotus leptorhynchus and in the 
goldfish (Anglade et al, 1993). These data support the hypothesis that sGnRH neurons 
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in the pre-optic area and ventral telencephalon innervate the pituitary and regulate 
GTH secretion. 
 
In the hypothalamus of fore brain, NPO and NLT are located at the base of pituitary 
are said to be involved in the regulation of GTH secretion for gonadal recrudescence 
in C. batrachus (Khan et al., 1999; Sarkar and Subhedar., 2001). In the fore brain of 
G. mullya, both NPO and NLT neurons are intensely stained for protein during pre-
spawning phase. In the fore brain, quantitative variations match with the 
histochemical staining where highest protein contents are observed in pre spawning 
phase. Intensity of staining for proteins becomes moderate in the spawning phase in 
along with reduction of total protein content. These proteins are elevated in the 
preparatory phase. Staining intensity becomes light to moderate in this phase. 
 
A correlation between cytological activity in the NLT and/or the NPO and 
reproductive activity is noted for a number of teleosts (Peter, 1970). NLT is 
speculated to be a source of GnRH and its destruction alters the GTH secretion 
leading to the gonadal effects. 
Among physiological factors, gonadal steroids are one of the probable, candidates for 
regulation of GnRH neuronal system in teleosts. There are several reports indicating 
that sex steroids affects the GnRH system in brain, especially articles on positive 
feedback in female fish, Sockey salmon (Okuzawa, 2002) are common. The surge of 
proteins in hypothalamus during pre-spawning period can be correlated to such 
positive feedback from sex steroids synthesized by ovary in G. mullya. 
 
Negative feedback effects of sex steroids on GnRH system are reported in African 
Cichlids (Francies et al., 1993). It is likely that status of fish, such as its gonadal 
maturity determines the direction (Negative or Positive) of feed back on sex steroids. 
Similar situation can be speculated G.mullya. 
 
In the fore brain, maximum protein content is in the pre spawning phase where 1st 
peak is obtained. An array of proteins with varying molecular weight appear in the 
different phases in G. mullya. A distinct feature is noted in this study, large number of 
protein bands (07) in the range varying from 10.11 kDa to 127.73 kDa in the fore 
brain are observed and bands are intensely stained. This may be due to release of 
GnRH during this phase from brain. In the spawning phase, six (06) number of 
protein bands in the range varying from 14.96KDa to 126.03KDa and bands are 
moderately stained. Gonadotropin hormones GTH-I and GTH-II from the pituitary 
which secreted under the command of GnRH secretion from the hypothalamus (Kah, 
2009; Zohar et al., 2010). In G. mullya, cells in the PPD region of pituitary are 
intensely stained for proteins and highest protein content is noted in the pre-spawning 
phase while in spawning gonadotropin secreting cells are moderately stained for 
proteins. Protein content also decreases. During spawning period, intensity of staining 
is reduced and there is a drop of protein content in pituitary. Reduction of protein in 
spawning might be due to the action of dopamine (DA), another neuropeptide, which 
inhibits the GnRH induced GTH-II response via D2 receptors on gonadotrophs in a 
various fishes including cyprinids, salmonids, catfish, eel, tilapia. In some of the 
species, DA also reduces basal GTH-II secretion directly at pituitary cell level. At this 
time, there is significant rise in gonadal proteins in G. mullya. It may either be due to 
increase in synthetic activity of proteins from pituitary which might have been 
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diverted to gonad in response to spawning activity. In G.mullya, protein content 
slowly increases in post spawning. It is probably due to active feeding resumed by 
teleost in the post spawning phase. Cells are moderately stained and a second surge is 
noted in resting phase which can be due to non utilization of proteins by target organs 
during this phase. 
The proximal pars distalis (PPD) where GTH cells are located, receive innervations 
from neurosecretory fibers in number of fish species, goldfish (Anglade et al.,1993) 
and L. rohita (Bhute, 2004). Innervation of pituitary by the fibers from the brain is 
seen G. mullya. Thus, involvement of GnRH in regulation of GTH secretion cannot be 
ruled out in this fish. 
It is well known that neurohypophysial peptides may act as chemical messengers 
delivered to target cells as hormone, neurotransmitter or local paracrine factor (Hazon 
and Baltment, 1998). 
Existence of separate hormones with distinct gonadotropic activities in Chum salmon 
pituitary is established. In G. mullya, highest protein content in pituitary is noted in 
the pre spawning phase. In this phase, six (06) bands are noted of which 37.21 kDa 
and 42.97 kDa bands are intensely stained. These may be involved in the release of 
GTH-I and GTH-II from pituitary which are involved in maturation of ovary and 
ovulation. In the spawning phase, two (02) bands are noted 65.02kDa and 70.85 kDa, 
of these, 65.02 kDa band is lightly stained.     
Biochemical studies on the fish tissue are of considerable importance as they help in 
evaluating the nutritive value as well as physiological need of the fish at different 
periods of life. According to various studies (Satou et al., 1999; and Kalinina et al., 
2005), protein content of the ovary is a crucial factor for the development of oocytes. 
Quantitative biochemical protein variation in gonad is reported by various workers in 
different fishes. In G. mullya, ovarian protein varies according to the annual cycle. It 
increases from resting phase onwards and is highest in the spawning phase where as 
decline in post-spawning phase. Similar results also are reported in the ovaries of G. 
mullya (Khan and Mehrotra, 1991), H. fossilis (Hunge and Baile, 2003) and O. 
striatus (Khaparde, 2010). 
Proteins are separated electrophoretically in all the ovarian phases except post-
spawning phase. Initially lower molecular weight of proteins is apparent in the range 
of 9.44 kDa, 17.34 kDa and 36.63 kDa in the resting phase. 9.44 kDa protein band is 
prominent and lower in resting phase. During early ovarian development of rainbow 
trout, follicles measuring 0.8 mm and below are reported to contain whole series of 
yolk proteins of undermined origin. In preparatory phase, number (06) of protein 
bands increases in the range of 15.7kDa, 20.66kDa, 37.74kDa, 51.73, 59.09kDa and 
80.45kDa. 37.14 kDa  and 51.73kDa  protein bands are more prominent. 
In the prespawning phase, there is further increase in the protein bands (09) 51.93 kDa 
and 81.05 kDa are near about apparent. This can be due to the vitellogenic yolk 
material in the egg which has lipoprotein composition and is being synthesized in the 
pre-spawning phase. Ovary is full of matured eggs in the spawning phase, when even 
(99.13 kDa) molecular weight band. 
CONCLUSION 

The whole hypothalamo-hypophysial-gonadal axis contributes towards the gonadal 
growth which is a evident when proteins are estimated biochemically.Total protein 
content increases during pre-spawning phase, in olfactory rosette, forebrain and 
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pituitary gland but it is highest in the ovary during spawning phase. Total protein 
content decreases in olfactory rosette and pituitary gland in the spawning. 
Proteins content in the forebrain is low compared to olfactory rosette and pituitary 
gland in all the phases. Quantification of proteins in the forebrain match with these 
findings. It is inferred that, the surge of proteins in forebrain during pre-spawning 
period could be the result of positive feedback from steroids synthesized by the ovary 
in G. mullya. Less of protein content in forebrain during spawning may be due to 
ovarian steroids secretion. In the pituitarygland, the protein content increases in the 
preparatory phase that may be due to the involvement of GTH-I in early gonadal 
development and also due to stimulatory role of GTH-II in ovulation. In 
electrophoretic separation of proteins, in forebrain, it is observe that initially higher 
molecular weight proteins prevailed ranging from 8.93 kDa to 147.65 kDa in 
preparatory phase, 10.11kDa to 127.73kDa in prespawning phase and 14.96kDa to 
126.03kDa in spawning phase. While in both prespawning and spawning phases, 
37.21 kDa to 68.62 kDa are prominent. These may be related to GnRH content in 
these phases. In the pituitary 48.57 kDa is a prominent band of protein in pre-
spawning and spawning phase which may be functioning in the maturation of ovary. 
In the immature ovary, low molecular weight proteins are prevalent. In fact almost all 
the proteins are present in all the phases; but as vitellogenesis proceeds, higher 
molecular weight proteins replace the lower ones. 51.01 kDa protein appeared in 
prespawning and continued upto spawning but it is weakly stained here. This protein 
may be involved in the final oocyte maturation process. 
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Table 01:  Protein content during reproductive phases of female G. 
mullya. n= 6 (NS P≥0.05, * P=0.01 to 0.05, ** P=0.001 to 0.01, *** 
p<0.0001) 

 Resting Preparatory Pre- 

spawning 

Spawning Post- 

spawning 

Olfactory  

rosette 

9.19±2.33 13.77±2.03NS 20.54±2.68* 18.08±1.60* 10.13±0.89NS 

Forebrain 12.13±1.35 16.91±2.60NS 19.01±1.57* 13.85±1.85NS 11.94±1.26NS 

Pituitary  

gland 

10.72±1.35 16.84±0.76* 21.95±1.92** 17.69±2.67* 16.67±1.26* 

Ovary 19.44±2.66 23.78±1.86NS 25.08±1.87NS 30.56±1.18* 20.07±2.23NS 
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Graph 01: Variations in protein content of olfactory organ during reproductive 

phases of G. mullya. (NS P≥0.05, * P=0.01 to 0.05, ** P=0.001 to 0.01, 
*** p<0.0001) 

 

 
 
 
Graph 02: Variations in protein content of forebrain during reproductive phases of 

G. mullya. (NS P≥0.05, * P=0.01 to 0.05, ** P=0.001 to 0.01, *** 
p<0.0001) 
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Abstract  Byttneria herbacea is a threatened and 
endemic species to Indian Peninsular region. It was earlier 
placed in Sterculiaceae and then a separate family 
Byttneriaceae. As per APG classification, it is now treated 
in family Malvaceae. Endemic taxa are usually more 
vulnerable to anthropogenic threats, natural and climate 
changes, and therefore hold a higher extinction risk. 
Taxonomic study on endemic taxa improves a basic 
understanding for correct identification and description. 
Habitat and distribution study are essential to get specific 
information and interpretation on current status and 
population dynamics of the taxon including niche 
requirements. It mainly contributes to several branches of 
applied biology. Frequent botanical exploration work was 
undertaken to collect the Byttneria herbacea in the forests 
of Peninsular India and it was identified with help of 
various Floras. The present study provides the information 
to Byttneria herbacea, which includes a detailed 
morphological description with data on its relevant 
taxonomic notes, illustration, current distribution patterns 
with distribution map, habitats, ecological note, 
population size, conservation status and threats to the 
selected species. The present study is the first-ever 
attempt at studying the taxonomic and habitat distribution 
aspects of Byttneria herbacea in the Indian Peninsular 
region. This study helps for long-term conservation and 
management plan of Byttneria herbacea for foresters and 
researchers. 

Keywords  Byttneria herbacea, Peninsular India, 
Habitat, Geographical Distribution, Taxonomy 

1. Introduction
Byttneria Loefling, named after David Sigismund A. 

Byttner (1724-1768), a physician and botanist at the 
University of Gottingen, Germany [1]. Byttneria Roxb. 
was first placed in Sterculiaceae, then a separate family 
Byttneriaceae. As per Angiosperm Phylogeny 
Group-APG-IV [2] classification Byttneria is now 
included in the family Malvaceae of Malvales clade. The 
Malvales clade also includes Malvaceae, Tiliaceae, 
Bombacaceae, Bixaceae, Cistaceae, Cochlospermaceae, 
Diegodendraceae, Dipterocarpaceae, Mutingiaceae, 
Neuradaceae, Sarcolaenaceae and Thymelaeaceae [2-4]. 
Finding of Judd and Manchester [5], Alverson, et al., [6] 
and Bayer, et al., [4] has led to the proposal to combine 
Sterculiaceae, Bombacaceae, Malvaceae and Tiliaceae 
into a broadly defined Malvaceae family. Contribution 
from molecular data, new morpho-anatomical data and 
progress in methodological approaches has recently led to 
a new broader concept of this order namely “expanded 
malvales”. Recent taxonomic treatments group taxa 
formerly included in “core malvales” in a broader concept 
of malvales. Additionally, the intra-familial taxonomy has 
been profoundly modified and in its present 
circumscription, Malvaceae comprises subfamilies e.g., 
Grewiodeae, Byttneriodeae, Tiliodeae, Bombacoideae, 
Malvoideae, Helicteroideae in 2 main lineages [7]. 

Hooker [8] initiated taxonomic study of Byttneria genus 
at the Indian subcontinent level and documented nine 
species of Byttneria genus. Byttneria andamanensis from 
Andaman Islands, B. aspera and B. crenulata reported in 
Nepal, B. jackiana from Penang while B. elliptica, B. 
uncinata, and B. maingayi from Malaka, B. pilosa from 
eastern Bengal including Burma and Chittagong of 
Bangladesh [8]. In independent Republic India, the genus 
Byttneria is composed of four species represented by B. 
andamanensis, B. aspera (Syn. grandifolia), B. herbacea 
and B. pilosa. Byttneria herbacea occurs in Western 
Peninsula, Karnataka, Orissa and Konkan [8-9].

483



 Advances in Zoology and Botany 8(4): 326-333, 2020 327 
 

 

2. Materials and Methods 
Frequent botanical explorations were carried out to 

document and collect the Byttneria herbacea, grown in 
deciduous forests to moistsemi-evergreen forests of 
Peninsular India. To know the correct identity of the 
collected specimens, the Flora of British India by Hooker 
[8], Flora of India (Sterculiaceae) by Malick [9], An 
Excursion Flora of Central Tamilnadu by Matthew [10], 
Flora of Maharashtra by Almeida [11], Envis Bulletin, 
Special habitats and threatened plants of India by 
Botanical Survey of India (BSI) Government of India, 
Ministry of Environment, Forest and Climate Change [12] 
and eFlora of India [13] were referred. Byttneria herbacea 
plant species identified after keen morphological and 
floral observations and perusal of literature. All relevant 
data were recorded in a field book along with photographs 
and herbariums. 

3. Results 

3.1. Taxonomic Treatment 

Byttneria herbacea Roxb., Pl. Coromandel 1:28.1795 
and Fl. Brit. India 1:376 

Published in: Plants of the Coast of Coromandel 
1(1–2): 28, t. 29. 1795 [14]. Mast. In Hook.f. Fl. British 
India 1:376. 1874 [8]; Malick in Sharma et al., Fl. India 
3:412, f. 115. 1993 [9]. 

Synonyms: Commersonia herbacea (Roxb.) G. Don 
Basionym: Commersonia herbacea (Roxb.) G. Don 
Family: Malvaceae Jussieu 
Subfamily: Byttnerioideae Burnett 
Taxonomic note: Byttneria herbacea Roxb. was earlier 

placed in Sterculiaceae R. Salisbury, and then a separate 
family Byttneriaceae R. Brown. As per Angiosperm 
Phylogeny Group classification [2] the genus Byttneria is 
now treated in family Malvaceae Jussieu. 

Taxonomic description: A branched (rarely 
unbranched), sub-fruiticose, procumbent spreading (up to 
30 cm) unarmed herb with a perennial 4 -10 cm long 
woody root-stock. Leaves simple, alternate distichous, 
ovate-oblong to ovate-lanceolate, 1.5-6 × 1-3 cm,  apex 
acute to acuminate, base obtuse, rounded or sub-cordate, 
margin irregularly dentate, sparsely hairy, glabrous 
beneath; bracts 1-3, subulate,3-5 veined at base, venation 
actinodromous, herbaceous, sparsely hairy on both the 

surface, with a linear gland at base on lower side of midrib. 
Petiole 2.5 to 3.2 cm long, slender, sparsely hairy. 
Stipules 2.2 to 3 cm long, linear to subulate. Flowers 
bisexual, small, purple in axillary or terminal umbellate 
cymes. Calyx lobes basally fused, 4 mm, oblong, 
linear-lanceolate, acuminate, reflexed. Petals 4 mm, red, 
with long, slender tips and 2 fid appendages. Staminal 
tube with 5 stamens all with 5 staminoides, fertile anthers 
with very short filaments, staminodes ovate. Carpel 
stylocarpellous, stigma and style terete, Ovary pubescent, 
pentalocular. Capsules 0.8cm across, globose, shortly 
spiny, septicidally 5-valved. Axile placentation. Seeds 5, 
one in each locule, 0.5cm long, ovoid, angular, muricate.  

Flowering and Fruiting: July - January 
Peak Flowering and Fruiting: October - November 
Life Cycle: June - January 
Vernacular Names: Marathi: Madnyakalmeshwar, 

Piplyamul. 
Oriya: Samarkhoi, Samarkhai 
Bengali: Kamraj 
Irula: Vipuri chedi 
Telugu: Rudraksha, Yerra katla, Erra teega. 
Tribal: Dikku sindur, Kamraj rahet. 
Propagation: It is conventionally propagated through 

both seed and perennial root stock (genet). 

3.2. Status 

Byttneria herbacea plant species is threatened and 
endemic to Peninsular India [12, 15]. 

3.3. Habitat 

Byttneria herbacea is undergrowth herbaceous and rare 
species found mostly in scrubby deciduous forests to 
moist semi-evergreen bush land, often on gallery and 
woodland forest, stream banks or on termite hills. It is 
found growing most preferably at rocky terrain on red 
gravelly soils along the foot hills/slopes or forest edges, 
under thickets forest from 800-1100 Mt. above sea level. 
It is fast growing species which takes 1.5 - 2.5 month/s to 
reach its reproductive stage. It shows narrow and 
restricted habitat range and localized by forming small 
cluster of its individuals. In population dynamics study of 
selected species in Maharashtra state, only 13 pockets of B. 
herbacea with small sub-population and less area of 
occupancy in its natural habitat have been observed.  
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Figure 1.  An Illustration of Byttneria herbacea Roxb: a: Habit, b: Flower, c: Carpel, d: Mature fruit, e: T.S of Fruit, f: seed. 

3.4. Distribution Pattern of Byttneria herbacea 

Global distribution: Envis Bulletin [12] of Wildlife 
Institute of India, Dehradun, India and Singh et al. [15] 
Botanical Survey of India has recognized Byttneria 
herbacea is an endemic to the Indian Peninsular region. 

Indian distribution: Byttneria herbacea is distributed 
in Andhra Pradesh, Assam, Karnataka, Kerala, 

Maharashtra, Madhya Pradesh, Nagaland, Orissa, Tamil 
Nadu, Telangana, Uttar Pradesh and West Bengal states of 
India. The selected species potentially occur in 12 states 
of India, but in reality, it has become threatened and 
restricted in very few forest pockets of Peninsular India 
with less number of occurrences and individuals in its 
sub-population. 
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Figure 2.  Distribution Pattern of Byttneria herbacea 

4. Discussions 
Endemic plants may actually be competitively inferior 

to other more widespread taxa [16]. The term endemic has 
a slightly different definition, depending on the author, e.g. 
according to Brown and Lomolino [17] when the term 
endemic is mentioned, it means that it simply does not 

occurs anywhere else, while in the same year Peterson and 
Watson in 1998 [18] stated that we should use endemic 
only when referring to a taxon that is restricted to a stated 
geographical region (either in natural or political borders). 
Since narrowly endemic species are threatened frequently 
[19] and since areas rich in endemism are more likely to 
be considered as a rich species area [20]. Narrow endemic 
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species may harbour significantly lower genetic diversity 
at the population level than their widespread congeners 
[21-22]. Hence, endemic species may exhibit reproductive 
traits likely to reduce outcrossing rates, such as fewer and 
smaller flowers, less stigma-anther separation and lower 
pollen-ovule ratios [23-25]. The endemics constitute the 
foremost group of conservations. 

A rare species is one that occurs in widely separated 
small sub-population so that inter-breeding between 
sub-populations is seriously reduced or restricted to a 
single population [26]. They are not at present endangered 
or vulnerable but face a high risk of being so and usually 
localized within restricted geographical areas or habitats 
or are thinly scattered over a more extensive range [27]. A 
hypothetical rare species is one with narrow habitat range, 
low climate tolerance; specialized adaptation requiring an 
outside agency for pollination, poor dispersal strategies, 
few seeds per fruit and poor viability of seeds [28]. 
Distribution study of threatened and endemic plant taxa 
provides insights for prioritizing such plant species 
conservation as well as processing the mechanisms of 
distribution patterns. Site containing national endemic and 
threatened species is more important for distribution 
study. 

The outputs of floristic modelling and assessment can 
be used to improve understanding on conservation and 
protection of threatened plant species over the range in a 
suitable habitat [29] as well as identification of areas that 
represent biological species richness and endemic taxa 
[30]. Study on distribution and status of threatened and 
endemic species provides valuable data helps in 
conservation decisions for ecologists and conservationists. 
The ability to completely sample large areas in order to 
assess distribution is often difficult, hence smaller 
sampling areas to be used to make predictions about the 
distribution of a species over a larger area based on 
geographic and environmental predictor variables.  

Byttneria herbacea Roxb. was earlier placed in 
Sterculiaceae and then a separate family Byttneriaceae. 
Edlin [31] divided the family Sterculiaceae into two tribes: 
Sterculineae containing only Sterculia and Tarrietieae 
which included Tarnetia and Heritiera. In Buettneriaceae 
Edlin [31] included other genera such as Pentapetes, 
Melochia, Commersonia, Buettneria, Leptonychia, 
Abroma, Pterospermum, Helicteris and Kleinhouia. In the 
broader APG [2] circumscription, Malvaceae sensu lato 
corresponds to the four traditional plant families 
Malvaceae sensu stricto, Bombacaceae, Sterculiaceae and 
Tiliaceae. Thus, the family Malvaceae has expanded to 
include 250 genera and has been divided into nine 
subfamilies, one of which is Malvaceae sensu stricto [4-5]. 
These families are closely related to Malvaceae sensu 
stricto but they are not monophyletic groups as shown by 

numerous researchers on the Malvales [5, 32-34]. The 
broad circumscription of the family, as mentioned above, 
is defined as core Malvales in the Cronquist system. This 
classification has been adopted by [4, 32-34, 36-37]. 
Hinsley [38] has put several alternatives for a new 
classification of Malvaceae (core Malvales). 

According to Cronquist [39] the order Malvales 
includes four polypetalous dicotyledonous families such 
as Malvaceae sensu stricto, Bombacaceae, Sterculiaceae 
and Tiliaceae. Bentham and Hooker [40] have placed 
Malvaceae sensu lato, Sterculiaceae and Tiliaceae 
families under the order Malvales. While Hutchinson 
[41-42] considered that the order Malvales should contain 
only Malvaceae as the order Malvales is more advanced 
than Tiliales and hence the families Sterculiaceae, 
Tiliaceae and Bombacaceae are treated under Tiliales. 
Bentham and Hooker [40] and Hutchinson [43] have 
placed the genus Byttneria (also spelled as Buettneria) 
under the tribe Byttnerieae in Sterculiaceae family but 
Takhtajan [44] has placed it under the tribe Byttnerieae of 
the subfamily Byttnerioideae of Sterculiaceae family. 

Molecular phylogenetic studies (chloroplast ndhF 
gene-aligned length 2226 bp; rbcL sequence data) have 
shown that the traditional dicotyledonous families such as 
Malvaceae sensu stricto, Sterculiaceae, Tiliaceae and 
Bombacaceae are closely related and thus these families 
are merged into a more circumscribed family Malvaceae 
sensu lato under the core ‘Malvales’ (APG-III) [3]. Judd 
and Manchester [5] studies states that Malvaceae sensu 
stricto is monophyletic in origin while Bombacaceae, 
Sterculiaceae and Tiliaceae are not monophyletic which 
supports the view of Edlin [31]. As a result, those genera 
once placed under Sterculiaceae family are treated under 
subfamilies like Byttnerioideae. The members of 
Byttnerioideae clade show (i) a general reduction of 
stamen number compared to Grewioideae and other 
putative groups (ii) the fertile stamens are gathered into 
antipetalous fascicles and if staminodes present are 
antisepalous and (iii) the petals are broad or concave at 
their base. Further, the rbcL sequence data suggests that 
the separation of Byttnerieae and Theobromeae tribes of 
subfamily Byttnerioideae from the rest of traditional 
Sterculiaceae family as predicted by Edlin [31] is 
accepted by Whitlock, et al., [45], Alverson, et al., [46] 
and Bayer, et al., [36]. Based on stem structure, vegetative 
organs, flowers, schizocarpic fruit and spiny pollen grains 
character, Edlin [31] has created a new family 
Buettneriaceae by dividing the tribes traditionally placed 
in Sterculiaceae into two families: Sterculiaceae sensu 
stricto (Sterculieae) and Byttneriaceae (remaining tribes). 
Cronquist [39] however, stated that the Byttneriaceae is 
still quite heterogeneous (in morphology, anatomy, and 
pollen features) and is paraphyletic or polyphyletic. 
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Table 1.  Table showing classification of the Genus Byttneria by different authors 

 Bentham & 
Hooker-1862-1883 [40] 

Masters-1874 [53] & 
Hutchinson-1967 [54] 

Takhtajan-1997 
[44] 

Cronquist-1988 [50] & 
Mabberley-2008 [51] APG-IV 2016 [2] 

Family Sterculiaceae Sterculiaceae Sterculiaceae Malvaceae Malvaceae 

Subfamily - - Byttnerioideae Byttnerioideae Byttnerioideae 

Tribe Buettnerieae Buettnerieae - - - 

 
Thorne [47] has divided the family Sterculiaceae into 

two subfamilies namely Sterculioideae and 
Dombeyoideae. Thorne [47] system gives family status to 
Byttnerioideae and hence the subfamily Byttnerioideae is 
elevated to family level Byttneriaceae. Takhtajan [44] has 
also accepted this classification but he further subdivided 
these two subfamilies into a series of tribes. But the recent 
version of the Thorne system [48] takes an intermediate 
approach in combining Bombacaceae and Sterculiaceae 
under Malvaceae sensu lato, but retaining Byttneriaceae 
(containing traditional Sterculiaceae and Tiliaceae) and a 
considerably restricted Tiliaceae as separate families. 
Whitlock, et al., [49] have considered Dombeyoideae as a 
distinct family Byttneriaceae. In fact, the family 
Sterculiaceae is very diverse and is characterized by a 
great diversity of morphological, anatomical and 
palynological features, particularly between 
Byttnerioideae and Sterculioideae. Since the molecular 
phylogenetic studies (both rbcL sequence data and 
chloroplast ndhF gene analysis) have confirmed that the 
traditional family Sterculiaceae is one among the 
elaborated family Malvaceae sensu lato and the subfamily 
Byttnerioideae is a separate clade in Malvaceae sensu lato 
family where the genus Byttneria belongs to and not under 
Sterculioideae clade. 

As per embryological observation carried out in the 
present study, Byttheria herbacea has circinotropous 
ovules. Circinotropous ovules are not observed earlier by 
any researchers in the of Sterculiaceae and Malvaceae 
family members. Therefore, Byttheria genus deserves 
critical analysis for proper taxonomic placement. As per 
Cronquist [50], Takhtajan [44], Mabberley [51] and 
Angiospermic Phylogenetic Group [2-3, 52] classification 
system the family status of Byttneriaceae merged under 
Malvaceae. I still support the view of Cronquist [50], 
Takhtajan [44], Mabberley [51] and APG [2-3,52] 
classification system. 

5. Conclusions 
Habitat loss and unchecked business of wild endemic 

medicinal plants is threatening the future of essential 
resources, as well as the beauty, diversity and natural 
heritage of our green planet earth. As natural habitats are 
destroyed or degraded, we lose many unique and precious 
endemic species of plants every year from the wild habitat. 
This loss of diversity may also take with it important 

cures for diseases-both those face by us now and those 
that may emerge in the future. Conservation of existing 
wild habitat of endemic and threatened medicinal plant 
species are very essential to minimize or avoids the loss of 
these endemic plant resources. Sustainable use and ex-situ 
propagation and cultivation methods are already being 
suggested by the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES), 
the Convention on Biological Diversity, the National 
Center for the Preservation of Medicinal Herbs, 
International Standard for Sustainable Wild Collection of 
Medicinal and Aromatic Plants (ISSC-MAP), the 
Medicinal Plant Working Group and other organizations. 
The present study is the first-ever attempt at studying the 
taxonomic aspects and habitat distribution study of 
Byttneria herbacea in the Indian Peninsular region. This 
study helps for long term conservation and management 
plan of Byttneria herbacea for foresters and researchers. 
Further studies in view of embryological context are likely 
to yield more comprehensive results to improve 
fundamental understanding systematics of Malvaceae 
family members. 
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ABSTRACT 

A  library  of  28  newer  4H‐chromen‐4‐one  derivatives  were  designed,  synthesized  and  screened  for  their  antibacterial  and  antifungal 
efficacy against a panel of bacterial and  fungal causative species. Fries and oxa‐Michael protocols were employed to achieve the target 
compound. From the assayed, compounds 5c, 5e, 6a, 7b, 7d, 9a and 9b demonstrated promising anti‐bacterial profile whereas products 
6a,  7b,  8b  and  9c  elicited  excellent  anti‐fungal  properties.  Further,  in  silico  molecular  properties  were  predicted  for  these  sketched 
analogues to assess their bio availability and drug likeness by using molinspiration software/toolkit. None of them violated Lipinski’s rule of 
five, signifying them as better anti‐bacterial and anti‐fungal agents. Both in‐silico and biological studies predict derivative 6a and 7b as best 
agent. 

Keywords: 4H-chromen-4-one, Oxidative Michael addition, in-silico analysis, drug likeness score, antimicrobial activity.  

INTRODUCTION	
Chromone (4H-chromen-4-one) and its derivatives have been 

an integral part of innumerable natural products and are 
endowed with a broad spectrum of pharmacological and 
biological applications. They possess anticancerous,1-7 

neuroprotective,8-9 anti-HIV,10-12 antibacterial,13-16 antifungal,17-

20 gastroprotective21-22 and antioxidant activities.23-26 Synthesis 
of chromone derivatives is challenging and enticing enough to 
explore these inventively from medicinal chemistry 
standpoint.27  

Motivated by the multitherapeutic potential of chromones, we 
ventured to design newer molecules based on the understanding 
of enhanced lipophilicity significance in the structures like 
ammoresinol, osthol and imperatorin (Figure 1) that are 
suggestive to possess anti-microbial activity28-32 and by 
introducing structurally diversified substituents with chromone 
cores we aspire to enhance the pharmacological activities of the 
synthesized compounds by the virtue of their lipophilic 
attributes. 
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Figure 1. Important natural molecules with Chromone core. 

 
Lipophilicity; in drug design and discovery plays a critical 

role as it is considered to be a key physicochemical 
characteristic that helps in determining ADMET (absorption, 
distribution, metabolism, excretion, and toxicity) properties and 
the overall performance of lead drug candidate.33-34 There is 
irrefutable evidence to suggest that control of physicochemical 
properties such as lipophilicity, within a defined optimal range, 
can improve pharmacological features of the molecules and the 
probability of their therapeutic success. Heretofore, Chiranjeevi 
Bingi et al. have synthesized a series of 3-hydroxy-6-
(hydroxymethyl)-2-(2-phenyl-4H-chromen-4-yl)-4H-pyran-4-
ones as potential antimicrobial agents against a panel of 
microbial strains.35 

We envisioned that it would be interesting to use –OH group 
of 3-hydroxychromone as an anchoring handle to explore 
further functionalization. Though the hydroxyl group was 
justifying lipophilicity of the molecule, but the drug likeness 
scores and results for it were quite poor. The SAR studies 
suggested that modification at hydroxyl center would increase 
the number of rotatable bonds for enhanced efficiency and 
would also increase the number of hydrogen bonds so as to 
compensate for the lipophilicity loss, thus providing a smooth 
pathway for bioavailability of the hydroxyalkylated drug 
analogues. We have been intrigued with the pharmacological 
elements of chromone derivatives and eventually embarked on 
the synthesis of hydroxyalkylated analogues in order to 
introduce balanced polar and nonpolar characteristics. 
Bioisoteres piperidine and pyrrolidine as the part of the 
molecules are often considered to be pharmacophores exhibiting 
various biological activities. Hence, we aimed at developing a 
single molecular framework encompassing both the moieties i.e. 
chromone and piperidine/pyrrolidine (Figure 2), anticipating 
that the fusion of these pharmacologically active moieties would 
certainly exhibit superior biological potency. Here in, we have 
reported synthesis and evaluation of a new class of molecule as 
potent anti-bacterial and anti-fungal agents.  

The drug molecule was designed as a hybrid structure of 
chromone and alkylated chains of pyrrolidine and piperidine in 
order to explore the potent activities arising due to the 

combination of two. While designing the molecule, factors like 
lipophilicity and polarity were kept under consideration. 
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Figure 2. Design of target molecules 

EXPERIMENTAL	
CHEMISTRY 
MATERIAL AND METHOD: 
All the chemicals and solvents used were purchased from 

Merck, Himedia and Sigma Aldrich. 1H NMR and 13C NMR of 
the synthesized compounds were recorded in CDCl3 on 
Wormhole-Vnmrs 400 and Bruker advance II 400 FT NMR 
spectrometer with TMS as internal standard.  
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Where,
R = H (Series 1&2) or Cl (Series 3&4) or CH3 (Series 5&6)
R1 = Ph, Furanyl, 4-MeO-C6H4, 4-Cl-C6H4, 3-MeO-C6H4

R2 = i)                                       ii)N N
 

Scheme 1. Synthesis of chromone analogues 

 
Chemical shifts (δ) were measured in ppm. Mass analysis 

was carried out using Waters Q-TOF Micro Mass spectrometer. 
IR spectrum were obtained from Perkin Elmer RX1 FT-IR 
spectrometer and pellets were made using KBr. Elemental 
analysis was done on Perkin Elmer 2400 elemental analyser. 
Purity of the compounds was checked on Merck TLC silica gel 
60 F254 plates using TLC chamber and iodine vapours were 
employed as a visualizing agent. For the sake of simplicity, the 
designed analogues were divided into series 1 to series 6 as 
depicted in Table 1 by varying R, R1 and R2. 
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Series 1: 5a-e, R=H 

Substituents 5a 5b 5c 5d 5e 

R1 Ph Furanyl 
4-MeO-

C6H4 

4-Cl-

C6H4 

3-MeO-

C6H4 

R2 N  

Series 2: 6a-e, R=H 

Substituents 6a 6b 6c 6d 6e 

R1 Ph Furanyl 
4-MeO-

C6H4 

4-Cl-

C6H4 

3-MeO-

C6H4 

R2 
 

Series 3: 7a-e, R=Cl 

Substituents 7a 7b 7c 7d 7e 

R1 Ph Furanyl 
4-MeO-

C6H4 

4-Cl-

C6H4 

3-MeO-

C6H4 

R2 N  

Series 4: 8a-e, R=Cl 

Substituents 8a 8b 8c 8d 8e 

R1 Ph Furanyl 
4-MeO-

C6H4 

4-Cl-

C6H4 

3-MeO-

C6H4 

R2 
 

Series 5: 9a-d, R=CH3
 

Substituents 9a 9b 9c 9d 

R1 Ph 
4-MeO-

C6H4 

4-Cl-

C6H4 

3-MeO-

C6H4 

R2 
N  

Series 6:10a-d, 6, 7, R=CH3
 

Substituents 10a 10b 10c 10d 

R1 Ph 
4-MeO-

C6H4 

4-Cl-

C6H4 

3-MeO-

C6H4 

R2 

 

Table 1. Synthesized chromone analogues. 

 
CHARACTERIZATION: 
Compounds of these six series were prepared by conventional 

as well as under microwave irradiation. To optimize the reaction 
conditions in both methods, experiments were carried out by 
taking 3-hydroxy-2-substituted-4H-chroman-4-ones36, 37 which 
were reacted with 1-(2-chloroethyl)-piperidine/ pyrrolidine 
hydrochloride. In these experiments substrate to potassium 
carbonate ratio was varied i.e. 1:1, 1:1.5 and 1:2.  We got best 
results in 1:1 ratio, hence we have selected substrate to K2CO3 
ratio as 1:1. Following compounds (5a-e, 6a-e, 7a-e, 8a-e, 9a-d, 
10a-d) were synthesized according to this method: 

General procedure for the synthesis of compound under 
conventional heating: 

5 mmol of 3-hydroxy-2-substituted-4H-chroman-4-one (4), 5 
mmol of 1-(2-chloroethyl)-piperidine hydrochloride/ 5mmol of 
1-(2-chloroethyl)-pyrrolidine hydrochloride, 5 mmol  of 
anhydrous potassium carbonate (which was earlier dried in oven 
at 1000C for 3 hrs.) and 20 ml of dry acetone were taken in 50 
ml round bottom flask containing a magnetic needle. The 
reaction mixture was refluxed with continuous stirring. The 
progress of the reaction was monitored by TLC.  Reaction 
mixture was filtered and washed with 10 ml acetone.  Filtrate 
was distilled and degassed on rotatory evaporator. The crude 
product was purified by column chromatography to get entitled 
compounds 5a-e, 6a-e, 7a-e, 8a-e, 9a-d, 10a-d.   
General procedure for the synthesis of compounds under 
microwave irradiation: 

In a 50 ml round bottom flask, mixture of 5 mmol 3-hydroxy-
2-substituted-4H-chroman-4-one (4), 5 mmol 1-(2-chloroethyl)-
piperidine hydrochloride/ 5mmol of 1-(2-chloroethyl)-
pyrrolidine hydrochloride and 5 mmol anhydrous potassium 
carbonate (which was previously dried in oven at 1000C for 3 
hrs.) and 10 ml dimethylformamide (DMF) was taken. This 
mixture was irradiated in microwave oven at 300 W for 3 mins. 
The completion of reaction was monitored by TLC. The 
reaction mixture was cooled and poured in cold water. The 
precipitate was filtered, washed thoroughly with water, dried 
and purified by column chromatography to get entitled 
compounds 5a-e, 6a-e, 7a-e, 8a-e, 9a-d, 10a-d. All the 
experimental reactions were carried out by taking substrate to 
potassium carbonate ratio 1:1. 
The spectral data of all the synthesized compounds is as: 
 
2-Phenyl-3-(2-piperidin-1-yl-ethoxy)-4H-chromene-4-one 
(5a):  White solid; Yield 71%; m.p.114-116oC. 1H NMR (400 
MHz, CDCl3): δ 8.273-8.253 (d, 1H, J = 8 Hz, Ar-H), 8.147-
8.128 (dd, J = 3.2 and 4.4 Hz, 1H, Ar-H), 7.709-7.668 (dd, 1H, 
Ar-H), 7.555-7.508 (m, 5H, Ar-H), 7.429-7.391 (d, 1H, J = 7.6 
and 7.6 Hz, Ar-H), 4.241-4.212 (t, 2H, J = 6 and 5.6 Hz, -
OCH2-), 2.812 (t, 2H, -NCH2), 2.556 (t, 4H, piperidinyl-H), 
1.590 (m, 4H, piperidinyl-H), 1.436 (m, 2H, piperidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 175.09, 155.81, 155.23, 140.47, 
133.45, 130.90, 130.69, 128.68, 128.57, 128.43, 125.74, 124.67, 
124.10, 117.99, 69.07, 58.27, 54.34, 25.42, 23.89. IR (KBr, cm-

1): 3059, 2938, 2860, 1634, 1613, 1466, 1447, 1538, 1385, 
1238, 1200, 1148, 759. MS (m/z): 350.1[M+1]. Elemental: 
Calculated for C22H23NO3: C=75.62, H=6.63, N=4.01, O=13.74; 
Found for C22H23NO3: C=75.67, H=6.60, N=3.95, O=13.92. 
2-Furan-2-yl-3-(2-piperidin-1-yl-ethoxy)-4H-chromene-4-
one (5b):  Yellowish solid; Yield 69%; m.p.108-110oC. 1H 
NMR (400 MHz, CDCl3): δ 8.249-8.226 (dd, 1H, Ar-H), 7.732-
7.656 (m, 3H, Ar-H), 7.584-7.564 (d, J = 8 Hz, 1H, Furanyl-H), 
7.419-7.380 (t, J = 8 and 7.6 Hz, 1H, Furanyl-H), 6.646-6.632 
(dd, J = 3.2 and 2 Hz, 1H, Furanyl-H), 4.394-4.367(t, J = 5.6 
and 5.2 Hz, 2H, -OCH2-), 2.916 (dt, 2H, -N-CH2), 2.642 (m, 
4H, piperidinyl-H), 1.661-1.648 (m, 4H, piperidinyl-H), 1.487 
(m, 2H, piperidinyl-H).13C NMR (100MHz, CDCl3): δ 174.05, 
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154.65, 148.06, 145.077, 144.15, 168.01, 133.34, 125.55, 
124.69, 124.17, 117.95, 117.37, 112.71, 68.43, 58.47, 54.40, 
25.44, 23.93. IR (KBr, cm-1): 2929, 1634, 1613, 1571, 1480, 
1467, 1384, 1256, 1202, 1174, 757. MS (m/z): 340.1[M+1]. 
Elemental: Calculated for C20H21NO4: C=70.78, H=6.24, 
N=4.13, O=18.85; Found for C20H21NO4: C=70.70, H=6.29, 
N=4.16, O=18.85. 
2-(4-Methoxy-phenyl)-3-(2-piperidin-1-yl-ethoxy)-4H-
chromene-4-one (5c): Colourless solid; Yield 75%; m.p. 94-
96oC. 1H  NMR (400 MHz, CDCl3): δ 8.252-8.228 (d, 1H, Ar-
H), 8.184-8.146 (dd, 1H, Ar-H), 7.671-7.628 (dd, 1H, Ar-H), 
7.521-7.501 (d, J=8.0 Hz, 1H, Ar-H), 7.865-7.354 (d, 2H, Ar-
H), 7.015-6.997 (d, 2H, Ar-H), 4.213-4.184 (t,  J=5.6 Hz, 6.0 
Hz, 2H, -OCH2-), 3.888 (s, 3H, -OCH3), 2.763-2.734 (t, J=6 and 
5.6, 2H, -N-CH2-), 2.480 (t, 4H, piperidinyl-H), 1.601-1.545 (m, 
4H, piperidinyl-H), 1.448-1.406 (m, 2H, piperidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 174.95, 161.44, 155.70, 155.13, 
139.91, 133.20, 130.48, 125.74, 124.51, 124.16, 123.38, 117.86, 
113.85, 58.66, 55.40, 54.65(2C), 25.79, 24.18. IR (KBr, cm-1): 
3065, 3006, 2932, 1633, 1603, 1557, 1507, 1471, 1302, 1257, 
1176, 1011, 758. MS (m/z): 380.1[M+1]. Elemental: Calculated 
for C23H25NO4: C=72.80, H=6.64, N=3.69, O=16.87; Found for 
C23H25NO4: C=72.82, H=6.62, N=3.69, O=16.87. 
2-(4-Chloro-phenyl)-3-(2-piperidin-1-yl-ethoxy)-4H-
chromene-4-one (5d): Amorphous solid; Yield 71%; m.p. 92-
94oC. 1H NMR (400 MHz, CDCl3): δ 8.201-8.195 (d, J=2.4 Hz, 
1H, Ar-H), 8.151-8.139 (dd, 1H, Ar-H), 7.632-7.603 (dd, J=2.8 
and 2.4 Hz, 1H, Ar-H), 7.521-7.502 (d, 1H, Ar-H), 7.487-7.459 
(d, J=5.2 and 6.4 Hz, 2H, Ar-H), 7.278-7.252 (d, J=5.2 and 6.4 
Hz, 2H, Ar-H), 4.239-4.210 (t, J=6 and 5.6 Hz, 2H, -OCH2-), 
2.661-2.632 (t, J=6.0-5.6 Hz, 2H, -N-CH2-), 2.371 (t, 4H, 
piperidinyl-H), 1.539-1.478 (m, 4H, piperidinyl-H), 1.410-1.404 
(m, 2H, piperidinyl-H). 13C NMR (100 MHz, CDCl3): δ 173.85, 
154.41, 153.46, 140.71, 136.90, 133.73, 130.70, 130.15, 129.21, 
128.75, 125.06, 125.01, 119.64, 69.57, 58.76, 54.77(2C), 
25.89(2C), 24.22. IR (KBr, cm-1): 3049, 2928, 1629, 1609, 
1572, 1471, 1336, 1238, 1192, 1152, 756. MS (m/z): 
384.1[M+1]. Elemental: Calculated for C22H22ClNO3: C=68.83, 
H=5.78, Cl=9.24, N=3.65, O=12.50; Found for C22H22ClNO3: 
C=68.81, H=5.80, Cl=9.21, N=3.68, O=12.50. 
2-(3-Methoxy-phenyl)-3-(2-piperidin-1-yl-ethoxy)-4H-
chromene-4-one (5e): Amorphous solid; Yield 73%; m.p.70-
72oC. 1H NMR (400 MHz, CDCl3): δ 8.218-8.210 (d, J=3.2 Hz, 
1H,Ar-H), 7.754-7.704 (dd, J=0.8 and 1.2 Hz, 1H, Ar-H), 
7.660-7.650 (dd, J=2.0 and 2.0 Hz, 1H, Ar-H), 7.598-7.576 (d, 
J=2.2 and 2.8, 1H, Ar-H), 6.652 (d, 1H, Ar-H), 6.863 (d, 1H, 
Ar-H), 7.104 (dd, 1H, Ar-H), 6.879 (s, 1H, Ar-H), 4.198- 4.169 
(t, J=5.6 and 6.0 Hz, 2H, -OCH2-), 3.885(s, 3H, -OCH3), 2.677-
2.649 (t, J=5.4 and 5.8 Hz, 2H, -N-CH2-), 2.365 (t, 4H, 
piperidinyl-H), 1.521-1.473 (m, 4H, piperidinyl-H), 1.406-1.377 
(m, 2H, piperidinyl-H). 13C NMR (100 MHz, CDCl3): δ 173.89, 
159.39, 155.64, 153.57, 140.91, 133.58, 131.91, 130.60, 129.51, 
125.01, 124.87, 121.21, 119.67, 116.61, 114.14, 69.88, 58.71, 
55.37, 54.35(2C), 25.74, 24.25. IR (KBr, cm-1): 3055, 2998, 
2935, 1640, 1602, 1560, 1463, 1312, 1277, 1197, 1130, 760. 
MS (m/z): 380.1[M+1]. Elemental: Calculated for C23H25NO4: 

C=72.80, H=6.64, N=3.69, O=16.87; Found for C23H25NO4: 
C=72.82, H=6.62, N=3.69, O=16.87. 
2-Phenyl-3-(2-pyrrolidin-1-yl-ethoxy)-4H-chromene-4-one 
(6a): Yellowish solid; Yield 75%; m.p.88-90oC. 1H NMR 
(400MHz, CDCl3) : δ 8.266-8.250 (d, 1H, J = 6.4 Hz, Ar-H), 
8.134-8.110 (m, 1H, Ar-H), 7.706-7.671 (t, J = 6.8 and 7.2 Hz, 
1H, Ar-H), 7.554-7.503 (m, 5H, Ar-H), 7.430-7.392 (t, J = 8 
and 7.2 Hz, 1H, Ar-H), 4.237-4.209 (t, J = 5.6 and 5.6 Hz, 2H, -
OCH2-), 3.007 (dt, 2H, -N-CH2-), 2.753 (m, 4H, pyrrolidinyl-
H), 1.835(m, 4H, pyrrolidinyl-H).13C NMR (100 MHz, CDCl3): 
δ 175.03, 155.95, 155.23, 140.48, 133.48, 130.84, 128.64, 
128.55, 128.43, 127.71,125.71, 125.39, 124.70, 124.10, 118.00, 
70.28, 55.30, 54.02, 23.42. IR (KBr, cm-1): 3055, 2952, 1636, 
1616, 1567, 1469, 1447, 1397, 1243, 1198, 1149, 765. MS 
(m/z): 336.1[M+1]. Elemental: Calculated for C21H21NO3: 
C=75.20, H=6.31, N=4.18, O=14.31; Found for C21H21NO3: 
C=75.12, H=6.35, N=4.18, O=14.33. 
2-Furan-2-yl-3-(2-pyrrolidin-1-yl-ethoxy)-4H-chromene-4-
one (6b): Yellowish solid; Yield 71%; m.p. 108-110oC. 1H 
NMR (400MHz, CDCl3): δ 8.251-8.227 (d, 1H, Ar-H), 7.707-
7.648 (dd, 1H, Ar-H), 7.580-7.559 (dd, J = 8.4 Hz, 1H, Ar-H), 
7.415-7.378 (d, J = 7.6 and 7.2, 1H, Ar-H), 7.543-7.526 (d, 1H, 
Furanyl-H), 7.092-7.013 (d, 1H, Furanyl-H), 6.617 (dd, 1H, Ar-
H), 4.380-4.351(t, J = 5.6 and 6 Hz, 2H, -OCH2-), 3.045-3.020 
(t, J = 4.8 and 5.2 Hz, 2H, N-CH2), 2.724 (t, 4H, pyrrolidinyl-
H), 1.846 (m, 4H, pyrrolidinyl-H). 13C NMR (100 MHz, 
CDCl3): δ 173.98, 154.63, 148.01, 145.03, 144.18, 138.11, 
133.30, 125.53, 124.65, 124.19, 117.93, 117.03, 112.65, 70.04, 
55.64, 54.08, 23.47. IR (KBr, cm-1): 3057, 2979, 1638, 1613, 
1572, 1466, 1385, 1257, 1202, 1169, 759. MS (m/z): 
326.1[M+1]. Elemental: Calculated for C19H19NO4: C=70.14, 
H=5.89, N=4.31, O=19.67; Found for C19H19NO4: C=70.16, 
H=5.87, N=4.29, O=19.69. 
2-(4-Methoxy-phenyl)-3-(2-pyrrolidin-1-yl-ethoxy)-4H-
chromene-4-one (6c): Cream solid; Yield 73%; m.p.110-
112oC. 1H NMR (400 MHz, CDCl3): δ 8.252-8.228 (d, 1H, Ar-
H), 8.184-8.146 (dd, 1H, Ar-H), 7.671-7.628 (dd, 1H, Ar-H), 
7.521-7.501 (d, J=8.0 Hz, 1H, Ar-H), 7.865-7.354 (d, 2H, Ar-
H), 7.015-6.997 (d, 2H, Ar-H), 4.169-4.139 (t, J=6.4 and 5.6 
Hz, 2H, -OCH2-), 3.891 (s, 3H, -OCH3), 2.863-2.833 (t, J=6.2 
and 5.8 Hz, 2H, -N-CH2-), 2.571-2.539 (m, 4H, pyrrolidinyl-H), 
1.781-1.747 (m, 4H, pyrrolidinyl-H). 13C NMR (100 MHz, 
CDCl3): δ 173.69, 161.58, 156.01, 153.39, 139.91, 133.36, 
130.41, 130.36, 125.03, 125.01, 122.96, 119.61, 113.80, 70.69, 
55.65, 55.38, 54.18, 23.51. IR (KBr, cm-1): 3046, 2959, 1627, 
1601, 1550, 1470, 1364, 1259, 1191,1153, 759. MS (m/z): 
366.1[M+1]. Elemental: Calculated for C22H23NO4: C=72.31, 
H=6.34, N=3.83, O=17.51; Found for C22H23NO4: C=72.28, 
H=6.35, N=3.85, O=17.51. 
2-(4-Chloro-phenyl)-3-(2-pyrrolidin-1-yl-ethoxy)-4H-
chromene-4-one (6d): White solid; Yield 72%; m.p.134-136oC. 
1HNMR (400 MHz, CDCl3): δ 8.201-8.195 (d, J=2.4 Hz, 1H, 
Ar-H), 8.151-8.139 (dd, 1H, Ar-H), 7.632-7.603 (dd, J=2.8 and 
2.4 Hz, 1H, Ar-H), 7.521-7.502 (d, 1H, Ar-H), 7.487-7.459 (d, 
J=5.2 and 6.4 Hz, 2H, Ar-H), 7.278-7.252 (d, J=5.2 and 6.4 Hz, 
2H, Ar-H), 4.219-4.190 (t, J=5.6 and 6.0 Hz, 2H, -OCH2-), 
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2.845-2.816 (t, J=6 and 5.6 Hz, 2H, -N-CH2-), 2.541-2.509 (m, 
4H, pyrrolidinyl-H), 1.773-1.717 (m, 4H, pyrrolidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 173.80, 154.69, 153.33, 140.92, 
137.03, 133.58, 130.63, 130.01, 129.32, 128.62, 125.25, 125.11, 
119.75, 70.73, 55.68, 54.26, 23.43; IR (KBr, cm-1): 3051, 2962, 
1629, 1606, 1575, 1355, 1239, 1194, 1153, 753. MS (m/z): 
371.1[M+1]. Elemental: Calculated for C21H20ClNO3: C=68.20, 
H=5.45, Cl=9.59, N=3.79, O=12.98; Found for C21H20ClNO3: 
C=68.20, H=5.49, Cl=9.57, N=3.77, O=12.98. 
2-(3-Methoxy-phenyl)-3-(2-pyrrolidin-1-yl-ethoxy)-4H-
chromene-4-one (6e): White solid; Yield 73%; m.p.92-94oC. 
1H NMR (400 MHz, CDCl3): δ 8.218-8.210 (d, J=3.2 Hz, 
1H,Ar-H), 7.754-7.704 (dd, J=0.8 and 1.2 Hz, 1H, Ar-H), 
7.660-7.650 (dd, J=2.0 and 2.0 Hz, 1H, Ar-H), 7.598-7.576 (d, 
J=2.2 and 2.8, 1H, Ar-H), 6.652 (d, 1H, Ar-H), 6.863 (d, 1H, 
Ar-H), 7.104 (dd, 1H, Ar-H), 6.879 (s, 1H, Ar-H), 4.160-
4.130(t, J=6.0 and 6.0 Hz, 2H, -OCH2-), 3.882 (s, 3H, -CH3), 
2.843-2.814(t, J=5.8 and 5.8 Hz, 2H, -N-CH2-), 2.543-2.511(m, 
4H, pyrrolidinyl-H), 1.764-1.716 (m, 4H, pyrrolidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 173.90, 159.41, 155.89, 153.49, 
141.06, 133.58, 132.01, 130.76, 129.45, 125.16, 121.03, 119.88, 
116.61, 114.25, 71.04, 55.81, 55.53, 54.29, 23.51. IR (KBr, cm-

1): 3061, 3011, 2964, 1641, 1605, 1559, 1471, 1341, 1277, 
1197, 758. MS (m/z): 366.1[M+1]. Elemental: Calculated for 
C22H23NO4: C=72.31, H=6.34, N=3.83, O=17.51; Found for 
C22H23NO4: C=72.34, H=6.31, N=3.84, O=17.50. 
6-Chloro-2-Phenyl-3-(2-piperidin-1-yl-ethoxy)-4H-
chromene-4-one (7a): White solid; Yield 70%; m.p.146-
148oC.1H NMR (400 MHz, CDCl3): δ 8.219-8.211 (d, J=3.2 Hz, 
1H, Ar-H), 8.129-8.081 (m, 2H, Ar-H), 7.623-7.597 (m, 1H, Ar-
H), 7.511-7.469 (m, 4H, Ar-H), 4.223-4.193 (t, J=5.8 Hz and 
J=6.2 Hz, 2H, -OCH2-), 2.906-2.760 (t, J=5.6 and 5.6 Hz, 2H, -
N-CH2-), 2.612-2.572 (m, 4H, piperidinyl-H), 1.799-1.743 (m, 
4H, piperidinyl-H), 1.541-1.498 (m, 2H, piperidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 173.17, 155.15, 152.97, 141.43, 
133.45, 130.79, 130.48, 130.36, 128.90, 128.69, 128.37, 126.01, 
120.08, 70.13, 54.67, 54.75, 25.61, 23.14. IR (KBr, cm-1): 2959, 
2921, 1646, 1609, 1560, 1488, 1336, 1235, 1161, 1141, 759. 
MS (m/z): 384.1[M+1]. Elemental: Calculated for 
C22H22ClNO3: C=68.83, H=5.78, Cl=9.24, N=3.65, O=12.50; 
Found for C22H22ClNO3: C=68.80, H=5.80, Cl=9.25, N=3.67, 
O=12.48. 
6-Chloro-2-Furan-2-yl-3-(2-piperidin-1-yl-ethoxy)-4H-
chromene-4-one (7b): White solid; Yield 72%; m.p.82-84oC. 
1H NMR (400 MHz, CDCl3): δ 7.718-7.681 (s, 1H, Ar-H), 
7.630-7.625 (d, J=2 Hz, 1H, Ar-H), 7.308-7.302 (d, J=2, 1H, 
Ar-H), 7.539-7.517 (d, 1H, Furanyl-H), 7.102-7.089 (d, 1H, 
Furanyl-H), 6.653-6.646, (dd, J=1.2 Hz and 1.6 Hz, 1H, 
Furanyl-H), 4.418-4.393 (t, J=5.2 and 4.8 Hz, 2H, -OCH2-), 
3.048 (t, 2H, -N-CH2-), 2.794 (t, 4H, piperidinyl-H), 1.739 (m, 
4H, piperidinyl-H), 1.533 (m, 2H, piperidinyl-H). 13C NMR 
(100 MHz, CDCl3): δ172.92, 153.00, 148.44, 145.54, 143.78, 
137.83, 133.67, 130.80, 125.10, 124.90, 119.73, 117.80, 112.90, 
68.07, 58.13, 54.26, 24.93, 23.47. IR (KBr, cm-1): 3031, 2994, 
1636, 1607, 1570, 1468, 1365, 1255, 1195, 1124, 759. MS 
(m/z): 374.2[M+1]. Elemental: Calculated for C20H20ClNO4: 

C=64.26, H=5.39, Cl=9.48, N=3.75, O=17.12; Found for 
C20H20ClNO4: C=64.21, H=5.42, Cl=9.50, N=3.75, O=17.12. 
6-Chloro-2-(4-Methoxy-phenyl)-3-(2-piperidin-1-yl-ethoxy)-
4H-chromene-4-one (7c): Crystalline white; Yield 65%; 
m.p.84-86oC. 1H NMR (400 MHz, CDCl3): δ 7.862-7.832 (s, 
1H, Ar-H), 7.595-7.566 (d, J= 5.8Hz, 1H, Ar-H), 7.112-7.132 
(d, J=5.8Hz, 1H, Ar-H), 7.475-7.453(d, 2H, Ar-H), 6.998-6.968 
(d, 2H, Ar-H), 4.223-4.195 (t, J=5.6 and 5.6 Hz, 2H, -OCH2-), 
3.884 (s, 3H, -OCH3), 2.850-2.822 (t, J=5.6 and 5.6 Hz, 2H, -N-
CH2-), 2.594 (t, 4H, piperidinyl-H), 1.650-1.594 (m, 4H, 
piperidinyl-H), 1.482-1.454(m, 2H, piperidinyl-H). 13C NMR 
(100MHz, CDCl3): δ 173.73, 161.69, 156.10, 153.43, 139.80, 
133.45, 131.36, 130.33, 125.08, 125.02, 122.86, 119.63, 114.14, 
113.96,112.98, 68.82, 58.25, 55.43, 55.26, 54.99, 54.39, 
25.4,23.88. IR (KBr, cm-1): 3068, 2935, 1633, 1605, 1574, 
1469, 1368, 1258, 1181, 1030, 790. MS (m/z): 414.2[M+1]. 
Elemental: Calculated for C23H24ClNO4: C=66.74, H=5.84, 
Cl=8.57, N=3.38, O=15.46; Found for C23H24ClNO4: C=66.70, 
H=5.86, Cl=8.59, N=3.39, O=15.45. 
6-Chloro-2-(4-Chloro-phenyl)-3-(2-piperidin-1-yl-ethoxy)-
4H-chromene-4-one (7d): Crystalline white solid; Yield 71%; 
m.p.122-124oC. 1H NMR (400 MHz, CDCl3): δ 7.630-7.601(s, 
1H, Ar-H), 6.981-6.942 (d, 1H, Ar-H), 7.466-7.266 (d, 4H, Ar-
H), 4.238-4.209 (t, J=5.6 and 6.0 Hz, 2H, -OCH2-), 2.663-2.634 
(t, J=6.0 and 5.6 Hz, 2H, -N-CH2-), 2.379 (t, 4H, piperidinyl-H), 
1.545-1.490 (m, 4H, piperidinyl-H), 1.412-1.99 (m, 2H, 
piperidinyl-H). 13C NMR (100 MHz, CDCl3): δ 173.87, 
154.46,153.42, 140.74, 136.94, 133.75, 130.71, 130.12, 129.18, 
128.74, 125.13, 125.03, 119.69, 69.51, 58.78, 54.74, 25.94, 
24.27. IR (KBr, cm-1): 3091, 3050, 3031, 1630, 1607, 1571, 
1558, 1472, 1359, 1240, 1193, 1153, 1012, 842. MS (m/z): 
417.9[M+1]. Elemental: Calculated for C22H21Cl2NO3: C=63.17, 
H=5.06, Cl=16.95, N=3.35, O=11.47; Found for C22H21Cl2NO3: 
C=63.11, H=5.09, Cl=16.98, N=3.35, O=11.47. 
6-Chloro-2-(3-Methoxy-phenyl)-3-(2-piperidin-1-yl-ethoxy)-
4H-chromene-4-one (7e): Off white solid; Yield 74%; m.p. 88-
90oC. 1H NMR (400 MHz, CDCl3): δ 7.650 (s, 1H, Ar-H), 7.38-
7.29 (d, 1H, Ar-H), 6.920-6.892 (d, 1H, Ar-H), 6.81 (s, 1H, Ar-
H), 6.860-6.854 (d, 1H, Ar-H), 7.10 (t, 1H, Ar-H), 6.652-6.546 
(d, 1H, Ar-H), 4.195-4.166 (t, J=5.6 and 6.0 Hz, 2H, -OCH2-), 
3.882(s, 3H, -OCH3), 2.688-2.659(t, J=5.6 and 6.0 Hz, 2H, -N-
CH2-), 2.384 (s, 4H, piperidinyl-H), 1.537-1.481 (m, 4H, 
piperidinyl-H), 1.410-1.382 (m, 2H, piperidinyl-H). 13C NMR 
(100 MHz, CDCl3): δ 173.99, 159.43, 155.68, 153.53, 140.81, 
133.64, 131.89, 130.59, 129.49, 125.10, 125.07, 121.17, 119.77, 
166.59, 114.16, 69.66, 58.78, 55.44, 54.71, 25.86, 24.26. IR 
(KBr, cm-1): 3080, 3055, 2998, 1640, 1602, 1578, 1560, 1470, 
1355, 1252, 1197, 1054, 777. MS (m/z): 414.2[M+1]. 
Elemental: Calculated for C23H24ClNO4: C=66.74, H=5.84, 
Cl=8.57, N=3.38, O=15.46; Found for C23H24ClNO4: C=66.70, 
H=5.86, Cl=8.59, N=3.38, O=15.46. 
6-Chloro-2-Phenyl-3-(2-pyrrolidin-1-yl-ethoxy)-4H-
chromene-4-one (8a): Off white; Yield 66%; m.p.78-80oC. 1H 
NMR (400 MHz, CDCl3): δ 8.215-8.208 (s, J=2.8 Hz, 1H, Ar-
H), 8.121-8.098 (d, 2H, Ar-H), 7.520-7.488 (m, 5H, Ar-H), 
4.211-4.183 (t, J=5.6Hz and 5.6 Hz, 2H, -OCH2-), 2.948 (dt, 
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2H, -N-CH2-), 2.687 (m, 4H, pyrrolidinyl-H), 1.809 (m, 4H, 
pyrrolidinyl-H). 13C NMR (100 MHz, CDCl3): δ 173.85, 
156.14, 153.52, 140.50, 133.65, 130.93, 130.60, 130.50, 
128.63(2C), 128.54(2C), 128.45, 125.02, 119.76, 70.42, 54.38, 
54.09(2C), 23.42(2C). IR (KBr, cm-1): 3062, 3031, 2955, 1637, 
1609, 1561 1469, 1365, 1267, 1232, 1191, 700. MS (m/z): 
370.1[M+1]. Elemental: Calculated for C21H20ClNO3: C=68.20, 
H=5.45, Cl=9.59, N=3.79, O=12.98; Found for C21H20ClNO3: 
C=68.22, H=5.48, Cl=9.54, N=3.81, O=12.95. 
6-Chloro-2-Furan-2-yl-3-(2-pyrrolidin-1-yl-ethoxy)-4H-
chromene-4-one (8b): Yellowish crystals; Yield 73%; m.p.108-
110oC. 1H NMR (400 MHz, CDCl3): δ 7.982 (s, 1H, Ar-H), 
7.659-7.648 (d,1H, Ar-H), 6.894-6.872 (d, 1H, Ar-H), 7.818 (d, 
1H, Furanyl-H), 7.186-7.159 (d, 1H, Furanyl-H), 6.543-6.526 (t, 
1H, Furanyl-H), 4.418-4.392 (t, J=4.8 Hz and 5.2 Hz, 2H, -
OCH2-), 3.050 (t, 2H,- N-CH2-), 2.788 (t, 4H, pyrrolidinyl-H), 
1.736 (m, 4H, pyrrolidinyl-H). 13C NMR (100 MHz, CDCl3): δ 
172.73, 153.27, 148.21, 145.75, 143.66, 137.23, 133.35, 129.80, 
125.90, 125.03, 119.36, 118.02, 113.09, 68.28, 58.49, 54.25, 
24.89. IR (KBr, cm-1): 3010, 2956, 1639, 1607, 1556, 1488, 
1352, 1257, 1199, 1133, 757. MS (m/z): 360.1[M+1]. 
Elemental: Calculated for C19H18ClNO4: C=63.42, H=5.04, 
N=3.89, O=17.79; Found for C19H18ClNO4: C=63.58, H=4.94, 
N=3.86, O=17.83. 
6-Chloro-2-(4-Methoxy-phenyl)-3-(2-pyrrolidin-1-yl-
ethoxy)-4H-chromene-4-one (8c): Cream white; Yield 61%; 
m.p.124-126oC. 1H NMR (400 MHz, CDCl3): δ 7.983 (s, 1H, 
Ar-H), 7.430-7.736 (d, 1H, Ar-H), 6.564-6.532 (d, 1H, Ar-H), 
7.234-7.212 (d, 2H, Ar-H), 6.784 (d, 2H, Ar-H), 4.172-4.143 (t, 
J=6 and 5.6 Hz, 2H, -OCH2-), 3.896 (s, 3H, -OCH3), 2.866-
2.836 (t, J=6.0 and 6.0 Hz, 2H, -N-CH2-), 2.578-2.546 (t, 4H, 
pyrrolidinyl-H), 1.789-1.756 (m, 4H, pyrrolidinyl-H). 13C NMR 
(100 MHz, CDCl3): δ 173.72, 161.60, 156.03, 153.42, 139.94, 
133.37, 130.47, 130.44, 125.13, 125.05, 122.97, 119.62, 113.84, 
70.71, 55.75, 55.42, 54.28, 23.52. IR (KBr, cm-1): 3048, 2962, 
1626, 1603, 1572, 1559, 1439, 1381, 1253, 1193, 1183, 1035, 
842, 727. MS (m/z): 400.13[M+1]. Elemental: Calculated for 
C22H22ClNO4: C=66.08, H=5.55, Cl=8.87, N=3.50, O=16.00; 
Found for C22H22ClNO4: C=66.04, H=5.57, Cl=8.89, N=3.50, 
O=16.00. 
6-Chloro-2-(4-Chloro-phenyl)-3-(2-pyrrolidin-1-yl-ethoxy)-
4H-chromene-4-one (8d): White solid; Yield 69%; m.p.118-
120oC. 1H NMR(400 MHz, CDCl3): δ 7.986 (s, 1H, Ar-H), 
7.654-7.653 (d, 1H, Ar-H), 6.876-6.868 (d, 1H, Ar-H), 7.320-
7.387 (d, 2H, Ar-H), 7.286-7.279 (d, 2H, Ar-H), 4.209-4.180 (t, 
J=6.0 and 5.6 Hz, 2H, -OCH2-), 2.837-2.808 (t, J=6 and 5.6 Hz, 
2H, -N-CH2-), 2.553-2.520 (t, 4H, pyrrolidinyl-H), 1.785-1.726 
(m, 4H, pyrrolidinyl-H). 13C NMR (100 MHz, CDCl3): δ 
173.81, 154.67, 153.43, 140.72, 136.97, 133.76, 130.73, 130.06, 
129.12, 128.71, 125.12, 125.05, 119.70, 70.93, 55.71, 54.22, 
23.52. IR (KBr, cm-1): 3091, 3050, 3131, 1631, 1607, 1571, 
1474, 1353, 1238, 1195, 1154, 839. MS (m/z): 404.08[M+1]. 
Elemental: Calculated for C21H19Cl2NO3: C=62.39, H=4.74, 
Cl=17.54, N=3.46, O=11.87; Found for C21H19Cl2NO3: 
C=62.33, H=4.76, Cl=17.56, N=3.47, O=11.88. 

6-Chloro-2-(3-Methoxy-phenyl)-3-(2-pyrrolidin-1-yl-
ethoxy)-4H-chromene-4-one (8e): White solid; Yield 77%; 
m.p.90-92oC. 1H NMR (400 MHz, CDCl3): δ 7.965 (s, 1H, Ar-
H), 7.654-7.643 (d, 1H, Ar-H), 6.868-6.862 (d, 1H, Ar-H), 
6.812 (s, 1H, Ar-H), 6.766-6.759 (d, 1H, Ar-H), 6.045-6.034(d, 
1H, Ar-H), 7.154-7.149 (t, 1H, Ar-H), 4.170-4.140 (t, J=6.8 and 
6.0 Hz, 2H, -OCH2-), 3.898-3.887 (s, J=4.4 Hz, 3H, -OCH3) , 
2.843-2.818 (t, J=6.0 and 6.0 Hz, 2H,- N-CH2-), 2.553-2.520 (d, 
4H, pyrrolidinyl-H), 1.776-1.727 (m, 4H, pyrrolidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 173.93, 159.44, 155.85, 153.54, 
140.76, 133.65, 131.83, 130.61, 129.46, 125.10, 121.05, 119.78, 
116.70, 114.11, 70.99, 55.76, 55.44, 54.27, 23.48. IR (KBr, cm-

1): 3060, 3012, 1639, 1602, 1558, 1469, 1359, 1276, 1252, 
1195, 1051, 780. MS (m/z):  400.13[M+1]. Elemental: 
Calculated for C22H22ClNO4: C=66.08, H=5.55, Cl=8.87, 
N=3.50, O=16.00; Found for C22H22ClNO4: C=66.04, H=5.57, 
Cl=8.89, N=3.50, O=16.00. 
6-Methyl-2-Phenyl-3-(2-piperidin-1-yl-ethoxy)-4H-
chromene-4-one (9a): White solid; Yield 76%; m.p.150-152oC. 
1H NMR (400 MHz, CDCl3): δ 8.068-8.035(m, 2H, Ar-H), 
8.001 (s, J=0.84 and 0.48Hz, 1H , Ar-H), 7.549-7.423 (m, 5H, 
Ar-H), 4.286-4.260 (t, J=5.4 and 5.2 Hz, 2H, -OCH2-), 3.116-
3.090 (t, J=5.2 and 5.2 Hz, 2H, -N-CH2-), 2.925 (s, 4H, 
piperidinyl-H), 2.463-2.446 (s, 3H, -CH3), 1.817-1.760 (m, 4H, 
piperidinyl-H), 1.576-1.547 (t, J=6.8 and 4.8 Hz, 2H, 
piperidinyl-H). 13C NMR (100 MHz, CDCl3): δ 175.06, 156.23, 
153.61, 140.02, 135.08, 134.89, 130.91, 130.69, 128.60, 128.59, 
124.87, 123.66, 117.84, 67.95, 57.59, 53.86, 24.41, 23.01, 
20.92. IR (KBr, cm-1): 3055, 2942, 1626, 1609, 1579, 1560, 
1485, 1376, 1235, 1211, 1168, 1081, 785. MS (m/z): 
364.8[M+1]. Elemental: Calculated for C23H25NO3: C=76.01, 
H=6.93, N=3.85, O=13.21; Found for C23H25NO3: C=75.99, 
H=6.95, N=3.85, O=13.21. 
6-Methyl-2-(4-Methoxy-phenyl)-3-(2-piperidin-1-yl-ethoxy)-
4H-chromene-4-one (9b): Yellowish powder; Yield 77%; 
m.p.78-80oC. 1H NMR (400 MHz, CDCl3): δ 8.09 (s, 1H, Ar-
H), 7.562-7.534 (d, 1H, Ar-H), 6.876-6.843 (d, 1H, Ar-H), 
7.267-7.189 (d, 2H, Ar-H), 6.745-6.659 (d, 2H, Ar-H), 4.170-
4.143 (t, J=5.4 and 5.4 Hz, 2H, -OCH2-), 3.881 (s, 3H, -OCH3), 
2.881-2.851 (t, J=5.6 and 6.4 Hz, 2H, -N-CH2-), 2.598 (t, 4H, 
piperidinyl-H), 2.448 (s, 3H, -CH3), 1.786-1.743 (m, 4H, 
piperidinyl-H), 1.546-1.501 (m, 2H, piperidinyl-H). 13C NMR 
(100 MHz, CDCl3): δ 174.89, 161.41, 155.63, 153.38, 139.83, 
134.60, 134.38, 130.21, 124.63, 123.48, 123.39, 117.35, 113.94, 
70.13, 55.52, 55.32, 54.25, 24.69, 23.56, 20.45. IR (KBr, cm-1): 
3030, 2958, 2921, 1633, 1598, 1483, 1343, 1247, 1183, 1071, 
786. MS (m/z):  394.2[M+1]. Elemental: Calculated for 
C24H27NO4: C=73.26, H=6.92, N=3.56, O=16.26; Found for 
C24H27NO4: C=73.21, H=6.95, N=3.57, O=16.26. 
6-Methyl-2-(4-Chloro-phenyl)-3-(2-piperidin-1-yl-ethoxy)-
4H-chromene-4-one (9c): Crystalline solid; Yield 71%; 
m.p.102-104oC. 1H NMR (400 MHz, CDCl3): δ 7.765 (s, 1H, 
Ar-H), 7.198-7.164 (d, 1H, Ar-H), 6.643-6.34 (d, 1H, Ar-H), 
7.242-7.232 (d, 2H, Ar-H), 7.135-7.118 (d, 2H, Ar-H), 4.225-
4.196 (t, J = 6 and 5.6 Hz, 2H, -OCH2-), 2.678-2.649 (t, J = 5.6 
and 6.0 Hz, 2H, -N-CH2-), 2.466(s, 3H, -CH3), 2.395 (t, 4H, 
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piperidinyl-H),1.561-1.505 (m, 4H, piperidinyl-H), 1.432-1.404 
(m, J = 6.0 and 5.2 Hz, 2H, piperidinyl-H). 13C NMR (100 
MHz, CDCl3): δ 175.03, 154.11, 153.42, 140.64, 136.57, 
134.87, 134.69, 130.10, 129.64, 128.64, 125.02, 123.78, 117.69, 
69.48, 58.79, 54.75, 25.94, 24.29, 20.95. IR (KBr, cm-1): 3055, 
2931, 1630, 1613, 1576, 1492, 1290, 1240, 1212, 1091, 1014, 
835. MS (m/z):  398.0[M+1]. Elemental: Calculated for 
C23H24ClNO3: C=69.43, H=6.08, Cl=8.91, N=3.52, O=12.06; 
Found for C23H24ClNO3: C=69.41, H=6.10, Cl=8.90, N=3.54, 
O=12.05. 
6-Methyl-2-(3-Methoxy-phenyl)-3-(2-piperidin-1-yl-ethoxy)-
4H-chromene-4-one (9d): Colourless crystals; Yield 76%; 
m.p.80-82oC. 1H NMR (400 MHz, CDCl3): δ 7.986 (s, 1H, Ar-
H), 7.234-7.220 (d, 1H, Ar-H), 6.876-6.872 (d, 1H, Ar-H), 
6.812 (s, 1H, Ar-H), 6.675-6.671 (d, 1H, Ar-H), 6.113-6.089 (d, 
1H, Ar-H), 7.165 (t, 1H, Ar-H), 4.186-4.157 (t, J = 5.6 and 6.0 
Hz, 2H, -OCH2-), 3.887 (s, 3H, -OCH3), 2.703-2.674 (t, J = 5.6 
and 6.0 Hz, 2H, -N-CH2-), 2.465 (s, 3H, -CH3), 2.4 (t, 4H, 
piperidinyl-H), 1.537-1.496 (m, 4H, piperidinyl-H), 1.40-1.387 
(m, 2H, piperidinyl-H). 13C NMR (100 MHz, CDCl3): δ 175.15, 
159.39, 155.34, 153.53, 140.70, 134.77, 134.56, 132.37, 129.39, 
125.00, 123.82, 121.17, 117.77, 116.38, 114.07, 69.66, 58.80, 
55.42, 54.73, 25.87, 24.28, 20.94. IR (KBr, cm-1): 3081, 3024, 
2998, 2935, 1637, 1618, 1488, 1581, 1561, 1488, 1356, 1287, 
1201, 1178, 1056, 805. MS (m/z):  394.0 [M+1]. Elemental: 
Calculated for C24H27NO4: C=73.26, H=6.92, N=3.56, O=16.26; 
Found for C24H27NO4: C=73.23, H=6.95, N=3.54, O=16.28. 
6-Methyl-2-Phenyl-3-(2-pyrrolidin-1-yl-ethoxy)-4H-
chromene-4-one (10a):  Off white solid; Yield 70%; m.p.88-
90oC. 1H NMR (400 MHz, CDCl3): δ 8.047-8.023(m, 2H, Ar-
H), 8.002-7.991(s, J=2.2 and 2.2 Hz, 1H, Ar-H), 7.539-7.414 
(m, 5H, Ar-H), 4.281-4.259 (t, J=4.4 and 4.4 Hz, 2H, -OCH2-), 
3.114-3.088 (t, J=5.2 and 5.2 Hz, 2H, -N-CH2-), 2.954-2.903 (d, 
4H, pyrrolidinyl-H), 2.446 (s, 3H, -CH3), 1.819-1.772 (m, 4H, 
pyrrolidinyl-H). 13C NMR (100 MHz, CDCl3): δ 175.15, 
156.32, 152.95, 140.37, 135.01, 134.82, 130.84, 130.59, 128.93, 
128.47, 124.01, 123.56, 117.34, 113.14, 67.98, 57.79, 53.58, 
24.39, 20.89. IR (KBr, cm-1): 3053, 2940, 1630, 1610, 1571, 
1483, 1361, 1231, 1169, 1127, 1054, 760. MS (m/z): 
350.1[M+1]. Elemental: Calculated for C22H23NO3: C=75.62, 
H=6.63, N=4.01, O=13.74; Found for C22H23NO3: C=75.60, 
H=6.65, N=4.03, O=13.72. 
6-Methyl-2-(4-Methoxy-phenyl)-3-(2-pyrrolidin-1-yl-
ethoxy)-4H-chromene-4-one (10b): White solid; Yield 73%; 
m.p.116-118oC. 1H NMR (400 MHz, CDCl3): δ 7.765 (s, 1H, 
Ar-H), 7.214-7.206 (d, 1H, Ar-H), 6.875-6.868 (d, 1H, Ar-H), 
7.192-7.178 (d, 2H, Ar-H), 6.432-6.418 (d, 2H, Ar-H), 4.171-
4.142 (t, J=5.6 and 6 Hz, 2H, -OCH2-), 3.883 (s, 3H, -OCH3), 
2.883-2.853 (t, J=5.6 and 6.4 Hz, 2H, -N-CH2-), 2.602-2.570 (t, 
4H, pyrrolidinyl-H), 2.450 (s, 3H, -CH3), 1.793-1.753(m, 4H, 
pyrrolidinyl-H). 13C NMR (100 MHz, CDCl3): δ 174.92, 
161.38, 155.66, 153.44, 139.89, 134.50, 134.41, 130.41, 124.98, 
123.86, 123.51, 117.62, 113.77, 70.64, 55.75, 55.38, 54.27, 
23.52, 20.91. IR (KBr, cm-1): 2957, 2919, 2848, 1631, 1603, 
1573, 1509, 1487, 1362, 1306, 1257, 1180, 1021, 835.  MS 
(m/z):  380.0[M+1]. Elemental: Calculated for C23H25NO4: 

C=72.80, H=6.64, N=3.69, O=16.87; Found for C23H25NO4: 
C=72.50, H=6.58, N=3.59, O=16.86. 
6-Methyl-2-(4-Chloro-phenyl)-3-(2-pyrrolidin-1-yl-ethoxy)-
4H-chromene-4-one (10c): Yellowish solid; Yield 65%; 
m.p.76-78oC. 1H NMR (400 MHz, CDCl3): δ 8.023 (s, 1H, Ar-
H), 7.564-7.558 (d, 1H, Ar-H), 6.897-6.889 (d, 1H, Ar-H), 
7.424-7.413 (d, 2H, Ar-H), 7.342-7.328 (d, 2H, Ar-H), 4.223-
4.194 (t, J = 5.6 and 6 Hz, 2H, -OCH2-), 2.664-2.634 (t, J = 6 
and 6 Hz, 2H, -N-CH2-), 2.459 (s, 3H, -CH3), 2.388-2.347 (d, 
4H, pyrrolidinyl-H), 1.569-1.561 (m, 4H, pyrrolidinyl-H). 13C 
NMR (100 MHz, CDCl3): δ 174.92, 154.13, 153.34, 141.23, 
136.48, 135.03, 134.91, 130.02(2C), 129.54, 128.76 (2C), 
124.83, 124.01, 117.30, 69.70, 58.38, 54.64(2C), 25.93 (2C), 
24.87, 20.88. IR (KBr, cm-1): 3053, 2929, 1628, 1609, 1570, 
1487, 1351, 1248, 1179, 1153, 839. MS (m/z): 384.1[M+1]. 
Elemental: Calculated for C22H22ClNO3: C=68.83, H=5.78, 
Cl=9.24, N=3.65, O=12.50; Found for C22H22ClNO3: C=68.80, 
H=5.79, Cl=9.24, N=3.66, O=12.51. 
6-Methyl-2-(3-Methoxy-phenyl)-3-(2-pyrrolidin-1-yl-
ethoxy)-4H-chromene-4-one (10d): White amorphous; Yield 
63%; m.p.80-82oC. 1H NMR (400 MHz, CDCl3): δ 7.986 (s, 1H, 
Ar-H), 7.432-7.435 (d, 1H, Ar-H), 6.765-6.756 (d, 1H, Ar-H), 
7.109 (t, 1H, Ar-H), 6.867 (s, 1H, Ar-H), 6.679-6.674 (d, 1H, 
Ar-H), 6.564-6.549 (d, 1h, Ar-H), 4.164-4.134 (t, J = 6.0 and 
6.0Hz, 2H, -OCH2-), 3.886 (s, J = 6.0 Hz, 3H, -OCH3), 2.855-
2.825 (t, J = 6.0 and 6.0 Hz, 2H, -N-CH2-), 2.562-2.529 (d, 4H, 
pyrrolidinyl-H), 2.481-2.464 (s, 3H, -CH3), 1.779-1.738 (m, 4H, 
pyrrolidinyl-H). 13C NMR (100 MHz, CDCl3): δ 175.09, 
159.40, 155.47, 153.53, 140.66, 134.78, 134.58, 132.31, 129.36, 
124.99, 123.82, 121.05, 117.77, 116.47, 114.03, 70.94, 55.81, 
55.42, 54.29 (2C), 23.47 (2C), 20.94. IR (KBr, cm-1): 3079, 
3031, 3012, 2968, 2928, 1635, 1617, 1578, 1558, 1488, 1359, 
1287, 1199, 1176, 1052, 783. MS (m/z): 380.0 [M+1]. 
Elemental: Calculated for C23H25NO4: C=72.80, H=6.64, 
N=3.69, O=16.87; Found for C23H25NO4: C=72.81, H=6.65, 
N=3.67, O=16.87. 
 

IN-SILICO COMPUTATIONAL STUDIES 
Molinspiration and Molsoft analytical tools were used for 

predicting in silico molecular properties drug likeness scores of 
the compounds.  

ANTIMICROBIAL ASSAY 
In vitro antibacterial assay was performed using Mueller 

Hinton Agar of Himedia make. Antibacterial activity was 
determined by agar disc diffusion method on four different 
bacterial strains; Staphylococcus aureus, Bacillus subtilis (Gram 
positive bacteria) and Escherichia coli, Proteus vulgaris (Gram 
negative bacteria). For antifungal activity also, agar disc 
diffusion method was used and tested on Candida albicans and 
Aspergillus niger. 

Stock solutions of the test compounds were prepared in 
dimethylsulfoxide (DMSO). However, the concentration did not 
show by itself any antimicrobial activity. The resultant 
concentration of 50, 100 and 150 µg/ml was prepared. Whatman 
no. 1 sterile filter paper discs (6 mm) were impregnated with 
solution for 10 min and dried at room temperature under aseptic  
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conditions. For antibacterial assay, specified (3.8 g) quantity of 
Mueller Hinton agar and agar agar were accurately weighed, 
dissolved in distilled water (100 ml) and sterilized by 
autoclaving at 120°C for 15 minutes. The media was cooled to 
50°C. It was then inoculated with the test organisms using 
physiological saline and plates were prepared. The above 
operation was carried-out under aseptic condition in sterile area. 
The discs were put on plates and incubated at 37°C for 18-24 
hours. At the end of 24th hours the zone of inhibition produced 
by the test compounds was measured in mm. The zone of 
inhibition obtained by different test compounds was compared 
with that of standard antibacterial drugs ciprofloxacin and 
gentamycin (100 µg/ml). Similarly, for antifungal assay, test 
solutions were prepared in the same manner and Sabouraud 
dextrose agar was used in place of Mueller Hinton agar for 
petri-plate preparation. The discs were then applied and the 
plates were incubated at 280C for 72–96 hours and finally the 
inhibition zone were measured and expressed in mm. The 
results were compared using nystatin (100µg/ml) and 
clotrimazole (100 µg/ml) as standard reference drug. 

RESULT	AND	DISCUSSION	
CHEMISTRY 
The synthesis of the hitherto unreported designed compounds 

was accomplished in analogy with the Scheme 1, which 
involves acylation of phenol derivative (1), followed by Fries 
rearrangement, leading exclusively to the formation of ortho 
isomer (2) due to the blockage of para position. Aldol 
condensation of 2 with variety of aldehydes furnished the 
product 3 in good yields, which upon subsequent oxa-Michael 
addition trailed by oxidation with hydrogenperoxide afforded 
the pivotal intermediate (4). Potassium carbonate assisted 
alkylation of 4 with diverse chlorides and afforded the target 
compounds 5a-e, 6a-e, 7a-e, 8a-e, 9a-d, 10a-d, in line with 
Scheme 1.  

IN-SILICO COMPUTATIONAL STUDIES 
30% drugs become non-functional ahead of reaching clinical 

trials due to meagre pharmacokinetics. Better oral availability 
can be achieved by accurate balance between solubility and 
partitioning properties. In order to obtain better derivatives of 
chromene, we have performed computational investigations of 
all the designed compounds for predicting their properties based  

Table 2: Prediction of Molecular Properties of the synthesized compounds. 

Compound MOLECULAR PROPERTIES 

TPSA  

miLogP (Å2) %Abs N atom MW nON nOHNH n violations Nrotb Volume (Å3) 

5a 4.66 42.6 94.28 26 349.4 4 0 0 5 328.54 
5b 3.8 55.8 89.74 25 339.3 5 0 0 5 310.1 
5c 4.72 51.9 91.09 28 379.4 5 0 0 6 354.08 
5d 5.34 42.6 94.28 27 383.8 4 0 1 5 342.07 
5e 4.69 51.9 91.09 28 379.4 5 0 0 6 354.08 
6a 4.15 42.6 94.28 25 335.4 4 0 0 5 311.73 
6b 3.3 55.8 89.74 24 325.3 5 0 0 5 293.3 
6c 4.21 51.9 91.09 27 365.4 5 0 0 6 337.28 
6d 4.83 42.6 94.28 26 369.8 4 0 0 5 325.27 
6e 4.19 51.9 91.09 27 365.4 5 0 0 6 337.28 
7a 5.31 42.6 94.28 27 383.8 4 0 1 5 342.07 
7b 4.46 55.8 89.74 26 373.8 5 0 0 5 323.64 
7c 5.37 51.9 91.09 29 413.9 5 0 1 6 367.62 
7d 5.99 42.6 94.28 28 418.3 4 0 1 5 355.61 
7e 5.35 51.9 91.09 29 413.9 5 0 1 6 367.62 
8a 4.81 42.6 94.28 26 369.8 4 0 0 5 325.27 
8b 3.95 51.9 89.74 25 359.8 5 0 0 5 306.84 
8c 4.87 42.6 91.09 28 399.8 5 0 0 6 350.81 
8d 5.49 55.8 94.28 27 404.2 4 0 1 5 338.81 
8e 4.84 51.9 91.09 28 399.8 5 0 0 6 350.81 
9a 5.08 42.6 94.28 27 363.4 4 0 1 5 345.1 
9b 5.14 51.9 91.09 29 393.4 5 0 1 6 370.64 
9c 5.76 42.6 94.28 28 397.9 4 0 1 5 358.63 
9d 5.12 51.9 91.09 29 393.4 5 0 1 6 370.64 
10a 4.58 42.6 94.28 26 349.4 4 0 0 5 328.29 
10b 4.64 51.9 91.09 28 379.4 5 0 0 6 353.84 
10c 5.26 42.6 94.28 27 383.8 4 0 1 5 341.83 
10d 4.61 51.9 91.09 28 379.4 5 0 0 6 353.84 

miLogP- logarithm of compound partition coefficient between n-octanol and water; Å2-Polar surface area; %Abs- percentage of absorption; TPSA- topological polar surface area; 
nON- number of hydrogen bond acceptors; nOHNH- number of hydrogen bond donors; nviolations- number of violations; Nrotb- number of rotatable bonds. 
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on Lipinski’s rule of five (Table 2), ADME properties - 
adsorption, distribution, metabolism and excretion (Table 2), 
and drug likeness scores (Table 3).38,39 The principle behind 
molinspiration software working includes summation of 
correction factors and fragment-based contributions. Lipinski’s 
rule of five acts as a selector for drug like property prediction 
and mentions that whether a potential molecule is orally active 

or not. A molecule is said to be orally active only if it’s: (a) 
molecular weight ≤500 da,(b) logP ≤5,(c) number of hydrogen 
bond acceptors ≤10,(d) number of hydrogen bond donors ≤5.40 
Among all the synthesized compounds, all products except 5d, 
7a, 7c, 7e, 8d, 9a-d, 10c exhibited partition coefficient 
(milogP)41 which accounts for molecular hydrophobicity 
suggesting them for good bioavailability (Table 2). However, 

Table 3: Predicted Drug Likeness Scores of the synthesized compounds. 

Comp
ound 

   BIOACTIVITY SCORES Drug 
Likeness R R1 R2 GPCRL ICM KI NRL PI EI 

5a -H -Ph 
N

0.04 -0.16 0.11 0.06 -0.11 0.1 1.84 

5b -H -Furanyl 
N

-0.03 -0.29 -0.07 -0.1 -0.32 -0.1 1.59 

5c -H 4-MeO-C6H4 0 -0.2 0.07 0.04 -0.15 0 2.22 

5d -H 4-Cl-C6H4 0.04 -0.16 0.09 0.04 -0.15 0 2.25 

5e -H 3-MeO-C6H4 0 -0.2 0.1 0.04 -0.16 0 1.83 

6a -H -Ph 0.05 -0.16 0.16 0.11 -0.06 0.1 1.7 

6b -H -Furanyl -0.03 -0.29 -0.03 -0.06 -0.29 -0.1 1.45 

6c -H 4-MeO-C6H4 0.01 -0.21 0.11 0.07 -0.1 0 2.09 

6d -H 4-Cl-C6H4 0.05 -0.16 0.13 0.08 -0.1 0.1 2.12 

6e -H 3-MeO-C6H4 0 -0.2 0.14 0.08 -0.12 0.1 1.71 

7a -Cl -Ph 0.03 -0.16 0.09 0.04 -0.14 0 1.86 

7b -Cl -Furanyl -0.04 -0.29 -0.08 -0.11 -0.34 -0.1 1.65 

7c -Cl 4-MeO-C6H4 -0.01 -0.21 0.06 0.02 -0.17 0 2.04 

7d -Cl 4-Cl-C6H4 0.03 -0.16 0.09 0.04 -0.13 0 1.82 

7e -Cl 3-MeO-C6H4 -0.01 -0.2 0.08 0.02 -0.18 0 1.77 

8a -Cl -Ph 0.04 -0.16 0.13 0.08 -0.09 0.1 1.75 

8b -Cl -Furanyl -0.04 -0.29 -0.05 -0.08 -0.3 -0.1 1.54 

8c -Cl 4-MeO-C6H4 0 -0.21 0.09 0.05 -0.13 0 1.94 

8d -Cl 4-Cl-C6H4 0.04 -0.16 0.13 0.08 -0.09 0.1 1.71 

8e -Cl 3-MeO-C6H4 0 -0.21 0.11 0.06 -0.14 0 1.67 

9a -CH3 -Ph 0 -0.24 0.06 0.04 -0.16 0 1.56 

9b -CH3 4-MeO-C6H4 -0.03 -0.27 0.03 0.02 -0.19 0 1.71 

9c -CH3 4-Cl-C6H4 0 -0.23 0.04 0.02 -0.2 0 1.78 

9d -CH3 3-MeO-C6H4 -0.04 -0.27 0.05 0.02 -0.2 0 1.5 

10a -CH3 -Ph 0.01 -0.24 0.1 0.08 -0.11 0 1.45 

10b -CH3 4-MeO-C6H4 -0.03 -0.28 0.06 0.05 -0.15 0 1.6 

10c -CH3 4-Cl-C6H4 0 -0.24 0.07 0.06 -0.15 0 1.68 

10d -CH3 3-MeO-C6H4 -0.03 -0.272 0.08 0.06 -0.16 0 1.4 

GPCRL: GPCR ligand; ICM: ion channel modulator; KI: kinase inhibitor; NRL: nuclear receptor ligand; PI: protease inhibitor; EI: enzyme inhibitor. 
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one violation of Lipinski’s rule of five is acceptable and 
indicates their moderate oral availability.42 Hydrogen bonding is 
an important parameter for defining drug permeability. All the 
derivatives 5a-e, 6a-e, 7a-e, 8a-e, 9a-d, 10a-d, under study 
have numerous hydrogen bond acceptors (≤5) (Table 2), thus 
confirming the oral availability of drug.43 Nrotb stands for 
number of rotatable bonds which describe the molecular 
flexibility and conformational changes possible in the molecule 
with respect to binding with receptors or channels. The criteria 
for nrotb for standard should be ≤10. The compounds under 
study exhibit a high number of nrotb (5–6) thereby exhibiting 
conformational flexibility. Volume, percentage of absorption 
(%ABS), molecular polar surface area (PSA) for the 
synthesized compounds are presented in Table 2. PSA has been 
shown to be a very good descriptor characterizing drug 
absorption and transportation properties apart from intestinal 
absorption, bioavailability, human intestinal epithelial 
adenocarcinoma (Caco-2) cell permeability and blood–brain 
barrier (BBB) penetration. Magnitude of absorption is expressed 
by percentage of absorption and is calculated by the expression: 
%ABS = 109- 0.345 * PSA. PSA is the sum of fragment 
contributions of polar atoms such as oxygen, nitrogen and 

attached hydrogen as calculated by Ertl et al. methodology. PSA 
and volume are inversely related to %ABS. Compounds 5a, 5d, 
6a, 6d, 7a, 7d, 8a, 8d, 9a, 9c, 10a, 10c have maximum 
absorption (94.28%) due to their least corresponding polar 
surface area and volume. PSA and logP are considered to be 
two key parameters for oral bioavailability prediction of a drug. 
TPSA is associated with the transport properties of drug across 
the membranes, prediction in BBB and intestinal crossing. 
Molecules with TPSA/PSA in the range ≤160 Å2 have good 
intestinal absorption and ≤60 Å2 has BBB penetration. Among 
the predicted analogues all displayed TPSA ≤60 Å2 suggesting 
them as better BBB agents.44,45 The bioactivity scores of all the 
newer derivatives were presented in the Table 3 by means of 
numerical assignment. High score implies higher the probability 
for a molecule to be active. In this connection molecules with 
score >0.00 indicates them to be highly active, value between -
0.50 and 0.00 marks them as moderately active and <-0.50 are 
inactive. 

Drug likeness model score of the synthesized compounds 
have been predicted by using molsoft toolkit which predicts an 
overall drug-likeness score using Molsoft's chemical 
fingerprints by considering training set of 5K of marketed drugs 

Table 4: Antibacterial activity of the synthesized compound. 

COMP ZONE OF INHIBITION IN mm. 

CONC. IN µg/ml. 

P. vulgaris B. subtilis E. coli S. aureus 
50 100 150 50 100 150 50 100 150 50 100 150 

5a 7.1 7.9 8 0 9.2 16 6.7 7.1 7.2 0 6.9 9.3 
5b 0 0 0 8.1 10.1 11.2 0 6.4 7.4 0 8.2 9.1 
5c 6.8 7.5 8.1 9.1 9.3 14 8.2 11 12 8.1 8.8 9.2 
5d 0 0 14 8.4 8.5 9 9.1 11.1 11.9 0 0 6.9 
5e 0 6.9 8.1 9.2 9.6 11 8.1 9.3 10.7 6.9 7.8 9.2 
6a 7 8 12.5 0 0 9.1 6.8 7.3 13.2 8.2 8.9 10.1 
6b 0 7 15.1 8.2 10 10.2 0 6.6 6.8 0 0 8 
6c 0 7.6 15.2 8.4 9.1 10.4 0 0 7.2 0 0 7.9 
6d 0 0 8 9.3 10.1 10.4 0 7 8 8 8.9 10.4 
6e 0 7 11.5 8.2 9 11 0 6.5 7.1 0 6.9 8 
7a 0 8 24 6.6 8.8 12.2 6.5 6.7 7 7.8 8.6 10 
7b 0 0 0 10 10.4 10.4 9.1 11.2 13.3 0 7.4 8.1 
7c 0 0 7.1 8.1 9.8 11 0 6.8 7 7.4 7.9 9 
7d 0 8.1 13 0 7.8 12.3 10 12.1 15.6 7.9 9.8 11 
7e 6.8 7.8 10 7.8 9.1 9.8 6.7 9.1 10 0 0 10 
8a 0 7.1 7.4 0 9.8 10.4 0 0 7.2 0 7.2 8 
8b 6.8 7 7.2 0 8.1 12 0 0 0 0 0 7 
8c 0 7.7 8.1 8 9.2 9 0 0 0 7.6 8.1 9.2 
8d 0 7.8 9.2 7.8 10 11.1 6.6 6.9 7.2 6.9 8.8 9.1 
8e 0 8 8 8 9.2 10.1 6.9 7.9 9 0 0 8.2 
9a 7.8 8 13.9 8.8 10.1 10.4 9 10 11.1 7.9 9 10 
9b 6.8 7.9 11 8.9 10.1 12.3 9.8 10 11.2 0 0 0 
9c 0 7.8 8 7.8 8.1 11.9 0 0 0 0 0 7.7 
9d 6.8 9.1 21.3 8 8.9 9.1 0 6.8 8 0 6.8 10 
10a 0 0 11.1 0 7 7.1 0 0 6.8 6.9 7.8 8.8 
10b 0 7.1 7.9 6.8 8.9 9.1 0 0 7 8.9 9 9.1 
10c 0 0 9.2 7.9 8 9.2 7.8 9.1 10 0 6.9 9.2 
10d 0 0 8 7.7 9 9.3 0 0 8.1 0 0 9.1 

STD 1 0 33 33 0 26 25.7 0 33 38.8 11.6 26.4 26 
      Zone of Inhibition = ±0.03mm.; STD 1- Ciprofloxacin. 
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from WDI (World drug index) (positives) and 10K of carefully 
selected non-drug compounds (negatives). Among the analyzed 
compounds, all the compounds have proved to be highly potent 
drug molecules with DSL values > 1.0 (Å2) thereby indicating 
high probability of the molecule to be proven a drug entity. 

ANTIMICROBIAL ASSAY 
This array of synthesized molecules was evaluated for their 
antibacterial efficiency against E.coli, P.Vulgaris, S.aureus, 
B.Subtilis strains. The obtained biological data is tabulated in 
Table 4 as zone of inhibition tested at 50 µg/mL, 100 µg/mL 
and 150 µg/mL respectively. Ciprofloxacin was used as 
standard drug. A graphical representation of the same has also 
been shown. From the first inspection of these results, it can be 
inferred that significant difference in activities can be observed 
among all the tested compounds. Enlightened with these results, 
we began to understand the effect of heterocyclic moiety 
containing nitrogen and two carbon-spacer on the inhibition of 
bacteria and fungi. Eventually, we arrived to a conclusion that 
there are few compounds e.g. 5a against B.Subtilis, 7a against 
P.Vulgaris, and 7d against E.Coli, S.Aureus can be considered 
as potential hits tested at 150 µg/mL. From the close scrutiny of 
the data, it is clear that piperidine bioisosteres (5c, 5d, 5e, 7b, 
7d, 7e, 9a, 9b zone of inhibition >10 mm at 150 µg/mL) 
exhibited greater activity than pyrrolidine derivatives except 6a 
against E.coli and for compounds 5a, 5c, 7a, 7d, 9b (ZI >12 
mm at 150 µg/mL) against B.Subtilis. Similar pattern is seen for 
products 7a, 9d (ZI >20 mm at 150 µg/mL) against P.Vulgaris. 
Howbeit, none of the synthesized off-shots elicited better 
activity than the reference drugs. Products 5a, 7a, 7d exhibited 
promising activity against B.Subtilis (ZI = 16.0 mm at 150 
µg/mL), E.coli (ZI = 15.6 mm at 150 µg/mL), S.aureus (ZI = 
11.0 mm at 150 µg/mL) and P.Vulgaris (ZI = 24.0 mm at 150 
µg/mL) respectively. Superior activity of the chlorinated 
products 7a, 7d might be due to enhanced physicochemical 
properties, lipophilicity, electronegativity, pharmacokinetic 
properties, endurance for metabolic destruction and improvised 
hydrogen bonding contacts with the receptors. Incorporation of 
furan moiety in chromene core i.e., 5b, 6b led to mediocre 
activity against all the strains employed in the present assay and 
for the analogues 7b, 8b good to moderate activity against 
P.Vulgaris and E.coli respectively. For the regio-isomers 5c (p-
OCH3), 5e (m-OCH3) decrement in activity was observed 
suggesting that introduction of methoxy group at meta-position 
is not preferred over para-position for all the strains consumed. 
Exactly, reverse trend was pragmatic for 8c (p-OCH3), 8e (m-
OCH3) and 10b (p-OCH3), 10d (p-OCH3) i.e., meta-position is 
preferred compared to para- region against all the strains 
indicating the selectivity of these class of compounds towards a 
particular strain. The activity pattern for series 1 is 5a (-H) > 5c 
(p-OCH3) > 5d (p-Cl) compared to S.aureus, B.Subtilis follows 
that the unsubstituted moiety shows greater activity compared to 
electron donating group effect which in turn shows greater 
effect than electron withdrawing group effect; whereas, for 
series 3 order is 7d (p-Cl) > 7a (-H) > 7c (p-OCH3) against 
E.coli, S.aureus, B.Subtilis and for series 6 it is 10c (p-Cl) > 
10b  (p-OCH3) > 10a (-H) against E.coli, S.aureus, B.Subtilis 

respectively; tested at 150 µg/mL illustrating their idealistic 
responses or behaviour for the strains. 
 

 

Figure 3: Graphical Representation of Antibacterial activity against 
P. vulgaris. 

 

Figure 4: Graphical Representation of Antibacterial activity against 
B. subtilis. 

 

Figure 5: Graphical Representation of Antibacterial activity against 
E. coli. 
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Figure 6: Graphical Representation of Antibacterial activity against 
S. aureus. 

Chromene derivatives are structurally similar to quinolone 
antibiotics (ciprofloxacin) and we entrust that these molecules 
would interfere and attribute to the changes in DNA 
supercoiling by binding to topoisomerase II or IV. This hampers 
the formation of new double-stranded DNA and cell death 
occurs. 

Further the synthesized compounds were screened to 
ascertain their antifungal capacity against Aspergillus niger and 
Candida albicans as summarized in Table 5 expressed in terms 
of zone of inhibition (ZI). A graphical representation of the 
same is given. From the assay it was clear that, some 
compounds from the series were found to be linked with 
promising anti-fungal properties. In the array of analogues; 
compounds 5c, 8b, 8c, 5a, 5b, 7b, 8a and 9c presented superior 
activity against Aspergillus niger and Candida 
albicans respectively. Derivatives 8a, 9b, 6a, 6e, 8e, 9a, 
10c demonstrated passable commotion against Aspergillus 
niger and Candida albicans respectively. Clotrimazole has been 
used to compare the fungicidal activities of newly synthesized 
molecules.  

 

Figure 7: Graphical Representation of Antifungal activity against 
A. niger. 

Structural dimension of chromone is comparable to 
clotrimazole and we believe that the mode of action of these 
molecules possibly be similar to clotrimazole. 
 

Table 5: Antifungal activity of the synthesized compounds. 

COMPD. ZONE OF INHIBITION IN mm. 
CONC. IN µg/ml. 

A. niger C. albicans 
50 100 150 50 100 150 

5a 7.2 8.8 10.4 9.1 10 11.6 
5b 0 0 8.5 0 9.5 11.8 
5c 0 11.4 11.9 0 8.9 10.5 
5d 0 0 7.9 8.1 9.2 10.3 
5e 8.1 9.5 10.6 0 0 9.5 
6a 8.3 10.2 10.7 7.2 8.4 11.4 
6b 0 0 0 0 0 0 
6c 7.3 8.6 10.1 0 7.7 10.8 
6d 0 0.3 8.9 0 8.2 9.8 
6e 7.8 8.9 10.2 7.6 9.3 11.1 
7a 0 8.1 9.1 0 8.5 10.1 
7b 8.4 9 10.4 8.5 10 11.9 
7c 0 0 0 0 0 10.7 
7d 0 0 0 0 0 0 
7e 0 0 7.4 8 9.2 10.6 
8a 0 10.9 11.1 0 10 11.6 
8b 8.5 10.9 12 7.6 8.9 10.4 
8c 0 8.4 11.6 0 8.6 10.7 
8d 0 8.8 10.6 0 7.9 10 
8e 0 9.3 10.7 0 10.6 11.1 
9a 0 0 8.3 8.8 10.2 11.2 
9b 0 8.3 11.4 0 8.1 9 
9c 7.8 9.4 10.6 8.3 9.4 11.8 
9d 0 7.1 8.4 0 0 8.1 
10a 0 0 8.6 7.1 8.3 8.8 
10b 0 0 0 0 0 0 
10c 7 8.6 10.4 9.7 10.2 11.3 
10d 0 0 8.6 0 8.4 10.7 

STD 1 0 13.3 13 0 12.7 18.9 
 Zone of inhibition = ±0.03mm; STD 1- Clotrimazole. 

 

 

Figure 8: Graphical Representation of Antifungal activity against 
C. albicans. 
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CONCLUSION	
In this work, we reported synthesis and evaluation of new 

class of molecules as potent anti-bacterial and anti-fungal agents 
aimed to develop chromone based lead structures. There was 
library of 28 compounds synthesized and evaluated. We were 
able to introduce polar and non-polar characters in the form of 
ethoxypiperidine or ethoxypyrrolidine moieties and we believe 
that antimicrobial activities are attributed to optimum lipophilic 
(non-polar)- and hydrophilic (polar) characteristics of the 
molecules. Out of 28 compounds; 5c, 5e, 6a, 7b, 7d, 9a and 9b 
possessed competent antibacterial activity while 6a, 7b, 8b and 
9c were found to be good antifungal agent. Compounds 6a and 
7b were found to be good antimicrobial agents and were active 
against both bacterial as well as fungal strains. Further work on 
diversification towards improving therapeutic potential of 
chromone analogues is under development. 

Bacterial and fungal strains are continuously developing 
resistance against existing antibiotics and antifungals thereby 
we tried to explore new drug molecules with possible active 
pharmacophores. The heterocyclic cores collaborated with 
chromone core was an ideal combination for antifungal drug 
entity. The SAR studies and the in-silico studies also manifested 
them to be good drug entities and hence, the work was tried 
based on the designing and computational studies of the 
molecules. 
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