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Comparative Study of Symmetric Key Cryptographic Algorithms CAST, IDEA, 

RC, Camellia and SAFER 
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ABSTRACT 

 

Information security plays very important role in storing and transmitting the data through unsecured channel. 

In the network security, cryptography plays vital role to maintain the CIA triad that is Confidentiality, 

Integrity, Authentication and non-repudiation of information. Therefore the security of information is much 

important in data storage and transmission process. Cryptography also ensures that the message should be sent 

without any change and only the intended authorized person can be able to read the message. There are various 

cryptographic techniques developed for achieving secure communication. Using cryptography, the data is 

encoded before sending it and decoded after receiving, Cryptographic algorithms are broadly divided into two 

types, symmetric key and asymmetric key cryptographic algorithms. This paper deals with the comparative 

study of various symmetric key cryptographic algorithms CAST, IDEA, RC, Camellia and SAFER. 

Keywords : Symmetric key cryptography, CAST, IDEA, RC, Camellia and SAFER 

 

 

I. INTRODUCTION 

 

Cryptography deals with the securing of digital data. 

It refers to the design of mechanisms based on 

mathematical algorithms that provide fundamental 

information security services. It is an establishment 

of a large toolkit containing different techniques in 

security applications.  

 

Depending on the key used, cryptographic algorithms 

are divided into major two types:  

 

1) Symmetric key or private key cryptography. 

2) Asymmetric key or public key cryptography. 

 

The private cryptography is an encryption process 

where key used to encrypt the message is the same as 

the key decrypting the message [1]. Private key 

cryptography is fast and efficient, making it ideal for 

large data transmissions. Private key cryptography is 

more effective when used with public key 

cryptography because it is much faster.  

 

II. SYMMETRIC KEY OR PRIVATE KEY 

CRYPTOGRAPHY 

Some symmetric key cryptographic algorithms are 

explained below:  

2.1 Carlisle Adams and Stafford Tavares (CAST) 

CAST was designed in Canada by Carlisle Adams and 

Stafford Tavares. They claim that the name refers to 

their design procedure and should conjure up images 

1
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of randomness, but note the authors’ initials. The 

example CAST algorithm uses a 64-bit block size and 

a 64- bit key. 

The algorithm uses six S-boxes with an 8-bit input 

and a 32-bit output. Construction of these S-boxes is 

implementation-dependent and complicated CAST-

128 is a DES–like substitution-permutation crypto 

algorithm, employing a 128-bit key operating on a 

64-bit block. CAST-256 is an extension of CAST-128, 

using a 128-bit block size and a variable length (128, 

160, 192, 224, or 256 bit) key. CAST is named for its 

developers, Carlisle Adams and Stafford Tavares and 

is available internationally. CAST-256 was one of the 

Round 1 algorithms in the AES process [2, 3].  

 

2.2 International Data Encryption Algorithm (IDEA) 

IDEA algorithm takes input text of size 64 bits at a 

time and divide it in evenly; i.e., 64 bit plain text is 

divided into 4 sub-blocks, each of 16 bits in size. 

Following are the basic operations needed in the 

entire process. 

 Operations needed in the first 8 rounds  

1. Multiplication modulo 216 +1. 

2. Addition modulo 216. 

3. Bitwise XOR. 

 Operations needed in the OUTPUT 

TRANSFORMATION phase  

1. Multiplication module 216 +1. 

2. Addition modulo 216. 

 

The above mentioned operations are performed on 16 

bit sub-blocks. For simplicity of expressing the 

operations, we denote, Multiplication modulo 216 +1 

by * symbol, and Addition modulo 216 by, + symbol. 

And bitwise XOR will be represented by its usual 

symbol. Using 25-bit circular left shift operation on 

the original key, other subsequent sub-keys are 

produced, used in different rounds. For instance, 

among the total no. of 52 keys- Sub-key K1 is having 

first 16bits of the original key, sub-key K2 is having 

the next 16 bits, and so on till sub-key K6. For 

ROUND1, sub-keys K1 to K6 use first (16x6=) 96 bits 

of the original cipher key. In ROUND2, sub-key K7 

& K8 take the rest of the bits (bits 97 to 128) of the 

original cipher key. Then we perform circular left 

shift (by 25bits) operation on the original key. As a 

result the 26th bit of the original key shifted to the 

first position and becomes the first bit (of the new 

shifted key) and the 25th bit of the original key, 

moves to the last position and becomes the 128th bit 

(after first shift). This process continues till 

ROUND8, and also in the OUTPUTPUT 

TRANSFORMATION phase; i.e., after the ROUND8, 

the key is again shifted left by 25 bits and the first 64 

bits of the shifted key is taken for use, and used as 

sub-keys K49 to K52 in the OUTPUT 

TRANSFORMATIONMATION phase[4-6]. 

 

2.3 Rivest Cipher (RC) 

RC algorithms were first invented by Ron Rivest. 

“RC” stands for Rivest Cipher. The RC algorithms are 

widely deployed in many networking applications 

because of their favorable speed and variable key-

length capabilities [7]. 

 

RC1 

RC1 was never published. It was the first step which 

Rivest took in order to proceed with designing a 

series of symmetric key algorithms popularly known 

as the Rivest Cipher Algorithms. Later, different 

variants were designed and continuous research has 

been carried out by the researchers. The main idea of 

research was to design a Symmetric Key encryption 

algorithm that could be used by the users to protect 

their data as it passes through the network. 

 

RC2 

It is a block encryption algorithm, developed in 1987. 

It was considered as a proposal for the DES 

replacement. It is a secret key block encryption 

algorithm which uses a variable size key from 1 byte 

to 128 bytes. It consists of input and output block size 

2
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of 64-bit each. This algorithm was designed to be 

easily implemented on 16-bit microprocessors. If the 

key encryption has been performed, then this 

algorithm runs twice as fast as DES. The algorithm 

itself involves 3 further sub algorithms viz. Key 

Expansion, Encryption, and Decryption. This was 

designed as a proposal to replace the existing DES 

Algorithm [8]. 

 

RC3 

RC3 was broken before ever being used. When the 

RC3 algorithm was being developed at RSA security, 

It was broken at the same time. Hence, it was not 

used. 

 

RC4 

RC4 is a stream cipher, symmetric key encryption 

algorithm. The same algorithm is used for both 

encryption and decryption. The data stream is simply 

XORed with the series of generated keys. The key 

stream does not depend on plaintext used at all. A 

variable length key from 1 to 256 bit is used to 

initialize a 256-bit state table. Vernam stream cipher 

is the most widely used stream cipher based on a 

variable key-size. It is popular due to its simplicity. It 

is often used in file encryption products and secure 

communications, such as within SSL. The WEP 

(Wireless Equivalent Privacy) protocol also used the 

RC4 algorithm for confidentiality[9, 10]. 

 

A stream cipher using variable-sized keys; it is widely 

used in commercial cryptography products, although 

it can only be exported using keys that are 40 bits or 

less in length. RC4 is a stream cipher, symmetric key 

algorithm. The same algorithm is used for both 

encryption and decryption as the data stream is 

simply XORed with the generated key sequence. The 

key stream is completely independent of the plaintext 

used. It uses a variable length key from 1 to 256 bit to 

initialize a 256-bit state table. The state table is used 

for subsequent generation of pseudo-random bits and 

then to generate a pseudo-random stream which is 

XORed with the plaintext to give the ciphertext. The 

algorithm can be broken into two stages: 

initialization, and operation. In the initialization 

stage the 256-bit state table, S is populated, using the 

key, K as a seed. Once the state table is setup, it 

continues to be modified in a regular pattern as data 

is encrypted. 

The steps for RC4 encryption algorithm is as follows: 

1- Get the data to be encrypted and the selected key. 

2- Create two string arrays. 

3- Initiate one array with numbers from 0 to 255. 

4- Fill the other array with the selected key. 

5- Randomize the first array depending on the array 

of the key. 

6- Randomize the first array within itself to generate 

the final key stream. 

7- XOR the final key stream with the data to be 

encrypted to give cipher text.  

 It was also used by many other email encryption 

products. The cipher can be expected to run very 

quickly in software. It was considered secure until it 

was vulnerable to the BEAST attack. 

RC5 

RC5 is a 32/64/128-bit block cipher developed in 

1994. It was designed by Ronald Rivest for RSA Data 

Security (now RSA Security) in December of 1994. It 

is a symmetric block cipher having a variable number 

of rounds, word size and a secret key. It uses data-

dependent operations heavily. It is a simple algorithm 

which has a low memory requirement. It is suitable 

for hardware or software. It is fast and also provides 

security if suitable parameters are chosen. This 

algorithm makes use of magic numbers. Due to the 

data-dependent rotations, differential cryptanalysis 

and linear cryptanalysis is not possible. The key used 

is strong if it is long. However, if the key size is short, 

then the algorithm is weak [11]. 

RC6 

It was an AES finalist developed in 1997. It is a block 

cipher which uses 128 bit block size and supports key 

sizes of 128, 192 and 256 bits. It was designed in 

order to meet the requirements of the AES. It is an 

3

http://www.ijsrcseit.com/
http://www.ijsrcseit.com/


Volume 4, Issue 4, March-April -2019 | http://ijsrcseit.com  

 

MMSCP-2019 | http://ijsrcseit.com 

 120 

improvement of the RC5 Algorithm. It provides even 

better security against attacks which may be possible 

in the RC5 Algorithm. It makes use of 4 registers 

(Each one of 32 bit) and is more secure than the RC5. 

It is also protected from various other possible 

security attacks. It uses fewer rounds and offers a 

higher throughput [12]. 

 

RC7 

To improve the encryption efficiency of the already 

existing RC6 algorithm [13], RC7 has been proposed 

which takes relatively less time to encrypt data and is 

comparatively more flexible. Instead of four working 

registers, RC7 makes use of six such registers which 

makes it a better alternative to RC6 [14]. 

 

2.4 Camellia 

A secret-key, block-cipher crypto algorithm 

developed jointly by Nippon Telegraph and 

Telephone (NTT) Corp. and Mitsubishi Electric 

Corporation (MEC) in 2000. Camellia has some 

characteristics in common with AES: a 128-bit block 

size, support for 128, 192, and 256 bit key lengths, 

and suitability for both software and hardware 

implementations on common 32-bit processors as 

well as 8-bit processors (e.g., smart cards, 

cryptographic hardware, and embedded systems). 

Camellia was jointly developed by Nippon Telegraph 

and Telephone Corporation and Mitsubishi Electric 

Corporation in 2000. Camellia specifies the 128-bit 

block size and 128-, 192-, and 256-bit key sizes, the 

same interface as the Advanced Encryption Standard 

(AES). Camellia is characterized by its suitability for 

both software and hardware implementations as well 

as its high level of security. From a practical 

viewpoint, it is designed to enable flexibility in 

software and hardware implementations on 32-bit 

processors widely used over the Internet and many 

applications, 8-bit processors used in smart cards, 

cryptographic hardware, embedded systems, and so 

on. Moreover, its key setup time is excellent, and its 

key agility is superior to that of AES. Camellia has 

been scrutinized by the wide cryptographic 

community during several projects for evaluating 

crypto algorithms. In particular, Camellia was 

selected as a recommended cryptographic primitive 

by the EU NESSIE (New European Schemes for 

Signatures, Integrity and Encryption) and also 

included in the list of cryptographic techniques for 

Japanese e-Government systems which were selected 

by the Japan CRYPTREC (Cryptography Research 

and Evaluation Committees). 

2.5 Secure and Fast Encryption Routine (SAFER) 

Secret-key crypto scheme designed for 

implementation in software. Versions have been 

defined for 40, 64, and 128 bit keys. SAFER K-64 

stands for Secure and Fast Encryption Routine with a 

Key of 64 bits. There are no patent, copyright or 

other restrictions on its use. The algorithm has a 

block and key size of 64 bits. It is not a Feistel 

network like DES, but an iterated block cipher: The 

same function is applied for some number of rounds. 

Each round uses two 64-bit sub keys, and the 

algorithm only uses operations on bytes. 

SAFER K-64 is an integrated cipher in the sense that 

encryption is performed by applying the same 

transformation repeatedly for r rounds, then applying 

an output Transformation; r = 6 is recommended but 

larger values of r can be used if desired for even 

greater security. Each round uses two 8-byte (64-bit ) 

subkeys determined by a key schedule from the 

secret 8-byte user-selected key. The output 

transformation uses another 8-byte subkey 

determined by the key schedule. One unusual feature 

of SAFER K-64 is that, in contrast to most recently 

proposed iterated block ciphers, encryption and 

decryption are slightly different (i.e., they differ by 

more than just the reversal of the key schedule). 

This algorithm uses only byte operations in the 

processes of encryption and decryption, which makes 

4
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it particularly useful in applications such as smart 

cards where very limited processing power is 

available. Some bit-level rotations of bytes are used in 

the key schedule, but this is done "once and for all", 

i.e., until the user-selected key is changed. To achieve 

security with such simple processing, SAFER K-64 

exploits following two new cryptographic concepts: 

(1) an unorthodox linear transform, which we call 

the Pseudo-Hadamard Transform (PHT), that allows 

the cipher rapidly to achieve the desired "diffusion" 

of small changes in the plaintext or the key over the 

resulting ciphertext [It is usually the case in block 

cipher design that one struggles to obtain such 

diffusion by carefully selecting permutations to 

imbed within the cipher and then doing massive 

statistical testing to see which ones give acceptable 

diffusion. As will be seen, the PHT provides a 

systematic way to ensure that the cipher provides the 

necessary diffisuion--in fact, the diffusion provided 

by the PHT appears to be better than that in any 

other cipher that we know and 

(2) the use of additive key biases that eliminate the 

"weak keys" that plague most block ciphers. SAFER 

K-64 includes a recursive procedure for generating 

these key biases that is easy to implement and that 

provides the very "random" biases desired [15]. 

 

III. COMPARISON OF SYMMETRIC KEY 

ALGORITHMS 

 

 CAST

-256 

IDE

A 

RC-6 Camell

ia 

SAFE

R 

Key 

Lengt

h 

128,16

0, 192, 

224 or 

256 

128 128,1

92 or 

256 

128, 

192, 

256 

64 

Block 

Size 

128 64 128 128 64 

Roun

ds 

48 8.5 20 18 or 

24 

8 

 

 

IV. CONCLUSION 

 

Internet applications are growing very fast, so there is 

a need to protect such applications. Cryptographic 

algorithms play a main role in information security 

systems.  In this paper a comparative study between 

CAST, IDEA, RC, Camellia and SAFER were 

presented into three factors, which are key length, 

block size, and number of rounds. From the study it 

is clear that, CAST-256 is found to be more secured as 

it requires more rounds the other compared 

algorithms. 
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Abstract 

 

E-commerce and E-government have increasingly become a necessary component of 

decision strategy and a powerful catalyst for economic development within the global 

economy. Some time ago, we presented early insights from a comparative study of the 

two phenomena. This research paper shows that despite major similarities the two 

phenomena follow quite separate and distinct trajectories. E-commerce and E-

government applications have made major role in their respective sectors, private and 

public. This paper reports on more robust findings from an ongoing empirical 

investigation and deepens our understanding of similarities and differences between E-

commerce and E-government. 

 

Keyword: E-commerce, E-government, B2B  

 

1. Introduction 

 

E-commerce and E-government have increasingly become a necessary component of 

decision strategy and a robust catalyst for economic development within the global 

economy. In step with our earlier study, E-commerce and E-government have plays 

different dimensions, priorities, and governing principles. While private-sector mainly 

target E-commerce applications at process simplification, service quality enhancements 

additionally as cost and labor savings, their public-sector counterparts see E-

government applications as instruments for establishing an information technology (IT) 

architecture. Our pilot study further found that illuminating similarities and differences 

exist in (1) information management regarding the management of content, which was 

perceived as a serious challenge. Some differences were detected in areas like 

electronic record keeping, where the general public sector emphasized the legal liability 

issue as a main concern and driver, whereas the private. Differences were found within 

the extent and class of process redesign between the sectors. In (2) process 

management, although the transaction volumes in E-commerce were found larger than 

in E-government.  

 

In the context of (3) stakeholder relations, the balancing of stakeholders’ interests and 

managing their expectations was found similar in both E-commerce and E-government. 

Stakeholders in e Commerce preferred network approaches, while governments had 

preference for alliances to incorporate every important stakeholder. In addition, in e- 

Government we also noticed a commitment to ethics in commission to citizens, that we 

found no equivalent in e- Commerce. Finally, the (4) digital divide with relevance 

equal access, literacy, reach, language, content, and infrastructure was a serious 

7
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concern in E-government practice. Interestingly, all preliminary findings hold in light 

of a much-expanded base of knowledge points.  

 

 

 

2. Literature Review  
We found that literary study on E-commerce and E-government is incredibly small. So, 

we had to seem at separate streams of literature to anticipate and isolate potential 

similarities and differences between E-commerce and E-government. On a more 

general plane, public-to-private differences are identified in three areas: The private 

sector has been also praised for its higher agility, greater resourcefulness, less 

burdensome bureaucracy, and stronger motivation to proactively innovate in 

comparison with public sector organizations. These differences also surfaced in an 

exceedingly study, which compared the strategic priorities of Chief Information 

Officers (CIOs) in both public and personal sectors. It had been found that public-sector 

CIOs focused on (a) the implementation of an IT architecture, (b) cultural change, (d) 

hiring/retaining skilled professionals, (e) and streamlining business processes, while 

private-sector CIOs emphasized (a) simplifying business processes, (b) improving 

services, (c) effective relationships with senior executives, (d) preventing intrusions, 

and (e) the implementation of IT architecture. Process changes via streamlining and 

repair improvement were more highly ranked by private-sector CIOs. Second, we 

introduce and discuss the study design followed by the presentation and discussion of 

our findings.(1) Environmental drivers and constraints, (2) organizational mandates and 

scope, and (3) internal processes, complexities, and incentives. Model relies on laws, 

statutes, and regulations providing citizens and firms with access to government 

information and services, and also delineating intergovernmental relationships, 

strategies, and interoperation of electronic government information. Also, in E-

commerce several sub-models could also be found , which explain certain differences 

particularly in process management.(4) vertical and horizontal systems integration, (5) 

increased responsiveness and repair quality. Finally, as our own pilot study uncovered 

[6], similarities between E-commerce and E-government were found regarding (1) 

process improvements, (2) backend (process) integration, (3) cost savings, (4) 

information sharing. Differences between the sectors were found to prevail regarding 

(1) the drivers and motivations for E-commerce and E-government, (2) stakeholder 

expectations, and (3) resource availability. 

  

 

3. Research Question and Methodology 
  

The two central study questions of this research remained a similar as within the 

pilot:(1) What are similarities between private-sector E-commerce and public-sector E-

government, and the way does it matter? 

(2) What is different in private-sector E-commerce and public-sector E-government, 

and the way does it matter? within the absence of any related comparative research 
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antecedents and with a rather thin theoretical foundation relative to the study problem 

at hand, we decided to continue with our resulting in a mesh of socio, technical, and 

organizational complexities, which challenge the reduction of the study problem to 

some variables. Study situation, particularly, since the interaction between participants 

results in rich data and high data quality.   

 

We also stratified the sample using Anthony’s framework, which distinguishes between 

professionals, supervisors with operational control, managers, and strategic planners [1] 

and chose the managerial level for the pilot, since that level gave the impression to us 

high enough for capturing strategic aspects and motives furthermore as low enough to 

spot specifics of implementation and outcomes.  

Within the private-sector focus group we ended up with a complete of 20 individuals 

from leading E-commerce-engaged organizations representing various industries, while 

we had 19 individuals from the general public sector representing the chief branch of 

varied levels of presidency. A complete of six focus groups was conducted with five to 

6 participants each, that is, three groups for every sector. Likewise, we introduced the 

concepts of G2C, G2B, G2G, and government-to-employee (G2E) furthermore as IEE 

(see also figure 1) within the invitation letters to prospective participants from the 

general. Northwest, which has been found highly developed in both E-commerce (for 

example, Amazon.com, Boeing, Microsoft, etc.) and E-government .In the letter of 

invitation to prospective participants from the private sector, we verbally and 

graphically (see figure 1) introduced the concepts of business-to-consumer (B2C), 

business-to business (B2B), business-to-government (B2G),business to- employee 

(B2E), and internal effectiveness and efficiency (IEE). 

 

 
 

For all six groups we introduced the 2 dimensions of Informational and transactional. 

They were organized as half-day focus group discussions with the chosen participants, 

first with the private sector participants, successive day with the general public sector 

participants. The moderator first introduced the main target group format to the 

participants; he then re-introduced the E-commerce and E-government concepts as 

already outlined within the invitation letters. He explained to participants that the 

primary session would be dedicated to the “informational” aspects of the five concepts 

    Figure 1 Relationships in e-Government and e-Commerce 
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followed by a second session on the “transactional’ aspects. Before each session, 

participants were asked to organize and write down discussion points for every concept 

as far as those applied to their projects and skill. The moderator then launched the main 

target give-and-take with a gap question and facilitated the discussion, while three 

observers took notes and administered the recording.  

 

Data Analysis 

 

During this research paper we mainly used Strauss and Corbin coding methodology. 

First, the four researchers independently read the transcripts identifying units of 

information. Our feeling from the gathering exercise was confirmed during this phase 

that we had in reality managed to gather rich and high-quality data all told four 

sessions. Within the second pass, the 2 researchers read the transcripts again and 

consolidated the units of information. In an open coding process, each unit of 

information was then assigned to a preliminary category or subcategory whose 

dimensions and properties were developed from the information.  

New categories and subcategories were introduced, just in case existing categories 

didn't apply. In an exceedingly subsequent pass, an axial coding process was applied, 

during which the converged categories/clusters and subcategories (emphasized in small 

capitals below) were analyzed regarding their inherent structure sand processes 

resulting in paradigms, whose internal relationships were identified wherever possible. 

Within the final pass, a selective coding process was performed, during which the 

resulting concepts and theories were associated with one another. In this section, we 

present our findings for five of a complete of 11 main categories or clusters of themes, 

which we were able to identify from the information. We highlight the most important 

elements and themes in each category/cluster by using Small Capitals. These five 

clusters, however, we found central to the understanding of similarities and 

dissimilarities in E-commerce and E-government. The four clusters comprise (a) 

Process management, (2) Information management, (3) Citizen/customer focus, (4) 

Stakeholder relation. 

 

 

4.1 Process Management 

 

Process Streamlining and Process Integration while initial applications would mostly 

only mimic existing processes electronically (“manumission”), new workflows are 

created and processes are redesigned (“business process design”) in additional recent 

projects, which help exploit the new technological capabilities in step with the 

practitioner experts in both E-commerce and E-government. In both sectors it 

absolutely was said improved internal and external service quality, process speed-ups, 

and consistent performance of transaction processing were among major driving forces 

for process redesign Also, the will to attain or improve vertical and horizontal process 

Integration and alignment at the side of fostering the interoperation between 

information systems of collaborating institutional partners were among the main drivers 

for introducing E-commerce information systems (ECIS) and EGIS. In government, 
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service speed the experts said was still hampered because systems and processes 

weren't aligned to a tolerable degree. Also, not all transactions can be performed 

completely electronically because of media breaks or legal requirements.  

Proposition #01: ECIS and EGIS are more practical when processes are streamlined 

and new workflows introduced.  

Proposition #02: Organizations in both the general public and personal sector 

increasingly engage in redesigning existing processes and build new workflows to 

create better use of the potential of ECIS. Both ECIS and EGIS provide for top 

volumes of electronically processed transactions in a very cost-effective, speedy, and 

reliable fashion. Transactions involving citizens were still fragmented in step with the 

practitioners. However, compared with government within the private sector, 

transaction volumes gave the impression to be much higher. Overall, within the data 

from our sample, electronic transaction processing was found much more sophisticated 

and much more geared towards directing swift action or reaction within the private 

sector than in government allowing high organizational ability in E-commerce. In E-

commerce, transactions were monitored in real time for problem detection, inventory 

adjustments, and capacity planning. 

Proposition #03: Transaction processing is more sophisticated and proliferated in E-

commerce than in e- Government. 

Proposition #04: Innovative transaction processing methods are more likely found in E-

commerce than in E-government. 

Proposition #05: Historical data from transaction processing are more frequently 

analyzed and used for strategy development in E-commerce than in E-government.  

Creating a supportive culture for collaboration strongly depends on conductive personal 

relationships between the choice makers of the collaborating entities it absolutely was 

said. The practitioners declared essential to its success the event of a proper governance 

structure for the collaboration. 

Proposition #06: G2G collaboration is more practical between organizations of 

comparable size and similar governance structure than between organizations of 

dissimilar size and dissimilar governance structure. Experts of both sectors emphasized 

the increased opportunity for and engagement in institutional. Finally, formal 

agreements regarding the governance of collaborative efforts were found essential to 

the effectiveness and sustainability of a continued collaborative relationship between 

G2G partners.  

Proposition #7 G2B/B2G collaboration reduces cost, overhead, and transaction 

completion time for each side. 

In government-to-business (G2B) and business-to government (B2G) collaboration the 

ALIGNMENT OFF or that reason, in many G2B/B2G collaborative projects, the 

private sector partner took on the burden of developing, maintaining, and 

troubleshooting a collaborative G2B EGIS. Like in G2G collaboration, so in G2G/B2G 

collaboration, formal agreements governing the collaborative effort were found 

essential to their effectiveness and sustainability 

4.2 Information Management 

Proposition #8: Lower information quality affects E-commerce more negatively than E-

government Information Quality as a Key Factor 
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In E-commerce, most information appears to originate from or relate to in-house 

transactional data sources. Those data were found to be more refined and more ready 

for mining than in government. 

Proposition #9: The higher the information quality the more effective is information 

management in both E-commerce and E-government. 

Proposition #10: Maintaining acceptable levels of information quality is more 

challenging in E-government than in E-commerce due to the higher volume of 

information in government. 

 

Information Sharing 

In government, which appears as more information rich than the private sector, 

insufficient IQ, non-reliable EGIS, incompatibilities, and lack of information 

integration it was said frequently still hampered the sharing of information. High 

accessibility, sufficient performance, and high IQ were identified as major facilitators 

of information sharing in both sectors. Many government agencies put much effort into 

better information integration for the purpose of sharing.  

 

Content Management 

Even more than in commerce, website content management was found a major 

challenge in government. Quite a few participants pointed out those government 

agencies were lacking a sound strategy for the management of content. Government 

agencies obviously try to strike a balance between citizens’ need for information and 

the extent of government services to provide that information electronically. 

Proposition #11: Content management is more challenging in government than in the 

private sector due to volume of information and complexity of linked content. 

 

4.3 Stakeholders Relations 

 

Additional thematic analysis did not yield additional major concepts than previously 

reached in pilot. This demonstrates that the cluster is reaching a maturity stage in terms 

of developing a theory. Three areas needing attention appeared in E-government: i) 

Governance; ii) Collaboration and iii) Diversity of stakeholders as opposed to E-

commerce, which mainly emphasized diversity of stakeholders only. 

 

Governance in E-government Relations 

 

The governance description reflected an ongoing concern in the E-government side 

regarding management and control of governance structure. This appeared particularly 

important due to a clear border between elected officials and nominated professional 

staff [20].The importance of governance was also reflected through emphasizing power 

struggles among different stakeholders to achieve their particular interests and the fear 

of stakeholders from losing control. Proposition #12: Stakeholders governance 

structure influences ECIS and EGIS design and deliverables.  

 

Diversity of Stakeholders  
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This ties up nicely to the next narrative, diversity of stakeholders. To achieve a stable 

and balanced governance structure one needs to balance relationships among different 

types of stakeholders, elected and nominated officials, political and professional staff, 

and federal and local stakeholders. This objective becomes even harder when the 

boundaries of the system are rigidly fixed for a long period, most of the professional 

staff retains, the needs are vast and the interests are quite different from each other, 

pulling into different directions [12]. For example, participants reported the fear to 

partner with “a too big city”, and to create dependency on their resources and 

governance structure. Diversity appeared as a critical issue also for the e-Commerce 

sector due to shaky, temporary and unstable partnership structures. 

 

4.4 Citizen/Customer Focus  

CITIZEN/CUSTOMER NEEDS define much of the way processes and deliverables of 

technologies are designed both in E-government and E-commerce. The pilot 

highlighted the robust process B2C implements to deliver a product or a service: 

understand CUSTOMER NEEDS through mechanisms of surveys and TRACKING 

behavior; gathering this information makes it possible for companies to specialise in 

HIGH VALUE CUSTOMERS and to focus on SEGMENTS of shoppers per personal 

characteristics; creating TAILORED BRANDS and services to those particular 

segments of population; finally, since needs are DYNAMIC, companies need to repeat 

this process. The most goal of the above illustrated process is to focus on customers per 

their needs and lock them in with the service/product these companies suggest.  

Needs serve in B2C as an instrumental good since is that they are valued because they 

cause something else, a bottom-line result, while for G2C needs of citizens function an 

intrinsic good, that's they're valued for his or her own sake. Proposition #13: In both the 

private and public sectors designing information systems is extremely influenced by 

customer needs, or citizens’ needs respectively.  

Proposition #14: Targeting customers via identifying individuals or groups is more 

sophisticated and frequent in E-commerce than targeting citizens in E-government. 

Creating a robust Customer Experience The other side of the coin of unveiling the 

customer needs in B2C is creating these needs through shaping the CUSTOMER 

EXPERIENCE. While traditionally marketing were the one mainly inquisitive about 

the customer experience perspective, recently other departments including R&D joined 

in shaping and creating this experience. Some aspects could be controllable by the 

businesses, e.g. creating a SOCIAL ENVIRONMENT, enhancing a simple and 

customised online experience, and partially learning the way to work with customer 

EMOTIONS effectively through the technology.  

 

4.5 Discussion and Summary 
We started out to research, identify, and characterize the similarities and differences 

between E-commerce and E-government since we believed that the findings from such 

a study would benefit academic knowledge within the following we discuss and 

summarize our observations and insights. According to our findings both ECIS and 
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EGIS benefit their respective organizations significantly more when the underlying 

workflows and processes don't seem to be only electronic re-embodiments of their 

paper-based antecedents but rather streamlined, simplified, or completely discarded and 

replaced by different workflows and processes, which take full advantage of the 

technology. A great incentive for streamlining and redesigning workflows and 

processes we found within the increased degree of collaboration within and between the 

sectors, which has become possible.  

Interestingly, cross-sector collaboration supported ECIS/EGIS reduces cost and 

accelerates the method on both ends though the private-sector partner provides systems, 

infrastructure, and maintenance. Along with transactional collaboration and integration 

we found increasing collaboration within and across sectors also within the area of 

knowledge sharing. Information quality played a critical role during this context. A 

regeneration between perceived IQ, information sharing, and also the strength of the 

link gave the impression to exist. In E-commerce, organizations were inquisitive about 

providing a social environment, which was conducive to a positive experience as a 

customer. These findings suggest that ECIS/EGIS-related phenomena have important 

characteristics in common, which transcend the mere technical resemblance of systems 

and methods. Process redesign practices can be a worthwhile subject of further study. 

We found in both sectors that similar governance structures of organizations influenced 

how collaborative remarkably, in both sectors the perceived needs of citizens (and 

customers, respectively) strongly influenced the designs of respective systems.  

 

On the opposite hand, informatics and management, including the archiving of 

electronic records we found rather more developed within the public sector than with 

private firms. Yet, private sector firms were found to form much more elaborate use of 

historical data and data in processing so as to optimize desired organizational outcomes 

than government agencies. Lower information quality was also found to steer to more 

immediate and economically more negative effects in E-commerce than in E-

government. Still, governments struggled over commercial organizations to keep up 

acceptable levels of knowledge quality resulting in far greater challenges, as an 

example, in content management. Interestingly, leadership in government gave the 

impression to be more supportive of (in particular, collaborative) e projects than their 

commercial counterparts.  

It also those collaborative structures within the public sector were markedly stronger 

than those within the private sector. Although many EGIS initiatives seemingly greatly 

cared about citizens’ involvement and participation, we found that personal firms had a 

footing in creating a customer experience.” Transaction processing was found more 

sophisticated and of far higher volume in commerce than in government.  

Present finding, we noticed that citizens were much more influential within the design 

of EGIS than customers were within the design of ECIS. Overall, what we found 

different between E-commerce and E-government suggests that the 2 phenomena 

follow different trajectories despite many similarities and technical commonalities. One 

obvious explanation lies within the sector-specific differences, which produce different 

drivers also during this area. It’ll be interesting to research to what extent Enterprise 

Resource Planning (ERP) systems, which are increasingly introduced in government, 
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may help align the trajectories between E-commerce and E-government to a better 

degree than we found during this study. 
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Abstract:
The use of IT solutions for providing banking facilities at doorstep holds the potential for scalability of

the financial inclusion initiatives. The recerit developments in banking technology and expansion of

telecommunication network in the hinterlands of the iountry have provided the perfect launch pad for

extending banking outposts to remote locations without having to open bank branches in the area' The

RBI,s Annual pori"v'r". 2016-17 also urged the banks to scale up efforts for IT-based financial

inclusion ura arr.ioi technologies that are h-ighly securer amenable to audit and follow widely accepted

open standards to aliow inter o-perability among-the different systems adopted by different banks. The

RBI has set up an advisory group ro. tr-enauted financial inclusion to facilitate development of IT

solutions for detivery or uurdrg services. Tho present paper discusses about the importance and recent

initiatives of IT basld financial- inclusion; and models of delivery of IT- enabled banking services to

rural areas.

Key words z Financial Inclusion, Financial Exclusion, Financial services

Introduction
Financial inclusion is considered to be critical for achieving inclusive growth; wh.ich itselt'is

required for ensuring overall sustainable overall growth in the country. Financial inclusion may be

defined as the p.o..i, of ensuring access to financial services and timely and adequate credit where

needed by vulnerable groups such-as weaker sections and low income groups at an affordable cost' The

approach to financial lnclusion in developing countries such as India is somewhat different from the

developed countries. In the latter, the focus Ir on the relatively small share of population not having

access to" banks or the formal payments system, whereas in India, majority of the population are

excluded from financial system. Financial exclusion can be thought of in two ways. one is exclu-sion

from the puy..nt, ryrt.. i.r. not having access to a bank account. The second type of exclusion is from

formal credit markets, requiring the &cluded to approach informal and exploitative markets' The

irnancially excluded sections laigely comprise marginal farmers, landless labourers, oral lessees, self

employed and unorganised sector enterpiises, urban slum dwellers, migrants, ethnic minorities and

socially exctuded g[orps, senior citizens and women. while there are pockets of large excluded

popr,fution in all parts of tn" country, the North East, Eastern and Cenhal regions contain most of the

hn'an"irlty e"clud^ed population. Thire are a variety of reasons for financial exclusion. In remote, hilly
. and sparsely populated areas with poor infrastructure, physical access itself acts as a hindrance' From

the demand side, lack of awareneJs, low incomes/assets, social exclusion, and illiteracy are different

reasons act as barriers. The requirements of independent documentary proof of identity and address can

be a very important barrier in having a bank aciount especially for migrants and slum dwellers. From
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the supply side, distance from branch,_branch timings, cumbersome documentation and procedures,
unsuitable products, language, staff attitudes are common reasons for exclusion. All these result in
higher transaction cost apart from procedural hassles.

IT Solutions for Financial Inclusion

The use of IT solutions for providing banking facilities at doorstep holds the potential for
scalability of the financial inclusion initiatives. Pilot proJects have been initiat.d i, tt. 

"ourtry 
UV rsing

smart cards for opening bank accounts with biometric identification. Link to mobile or hand held
connectivity devices ensure that the transactions are recorded in the banks books on real time basis.
Some State Governments are routing social security payments and payments under the National Rural
Employment Guarantee Scheme through smart cards. The same delivery channel can be used to provide
other financial services like low cost remittances and insurance. The use of IT also enables Ulnts to
handle the enormous increase in the volume of transactions for millions of households for processing,
credit scoring, credit record and follow up.

The recent developments in banking technology and expansion of telecommunication network in
the hinterlands of the country have provided the perfect launch pad for extending banking outposts to
remote locations without having to open bank branches in the aiea. In short, technology i'as to enable
the branch to go where the customer is present, instead of the other way around. Further, RBIs Annual
Policy for 2007-08 also urged the banks to scale up efforts for IT-basedfinancial inclusion and develop
technologies that are highly secure, amenable to audit and follow widely accepted open standards toallow inter operability among the different systems adopted by different banks. fn. .ruUtirg provisions
and support of RBI has facilitated successful pilot piojectJ in use of IT for extending the banking
outreach for the o'excluded". These projects u.e pre-is"d on technology which uses hand-held devices
and connectivity with host computers through General Packet Radio Slrvice (GpRS) / Global System
for Mobile Communications (GSM) / Code Division Multiple Access (CDMA|/ landline networks. Thedevices also come in several forms like Simputers (Simple Inexpensive Uutti-tingual Computers) /personal digital assistants, programmed mobiles, etc. There are also rural biometric ,{TMs, which have
been introduced by banks and found to be very popular among rural masses. Some major banks areintroducing low cost rural ATMs for cash dispensing and other services in rural areas.

The RBI has set up an advisory gtoup for IT-enabled financial inclusion to facilitate
development of IT solutions for delivery of banking services. The issue or uring i..hnology as a driver
is of the opinion that the requirement of rapid financial inclusion as a nationar gJur can onl! be u.t i.r.aby using bppropriate IT. The creation of a national database, sectored, geographic una"ae*ogiaphic
reports, and also a payment system among the cardholders to benefit tnI uiaer privileged *6urt.apopulation of the country is not possible without extensive use of IT. This alone can bring down the
costs of the small ticket transactions of the financially included and make nationwide financial inclusion
a reality' The technology suppliers and banks should evolve common minimum standards for ensuring
inter-operability between their systems. use technology to reduce cost of delivery. A recent Boston
Consulting Group report estimates that the cost of funds ioday is 9 per cent, provision for bad debts is l0per cent and cost of consumer acquisition and transaction and operation^cosf is 13 per cent for thepoorest customers' leading to banking for the poor becoming unprofitable. The ley role that technology
has to play is to reduce the last two components drasticaiiy. Reducing these costs can translate intolower lending costs, which would help improve the viability orristy ruril businesses and allay concerns
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that the high cost of lending to poorer segments is resulting in over indebtedness. Equally, distances are

large in rural areas and transport sparse.

Here again, communications technology could play an important role by bridging the last miles

between the customer and the provider and thus facilitating transactions. Transaction and operation costs

consist of front-end costs, network costs and back-end operation costs. Back-end costs for banks vary

from Re I to 2 per transaction. While banks have done a good job in computerizing their operations,

they need to learn from mobile operators and optimize back-end technologies and leverage volume to

significantly reduce these costs.
The front-end continues to be the dominant costs for banks. The use of ATMs has significantly

reduced front-end costs but they are still too high. Banks need to promote lower costs indigenous ATM
technologies, especially for rural areas. Going beyond ATMs, front-end costs can be brought to

negligible amounts by replacing cash transactions with electronic transactions. More than 80 per cent of
India"s financial transactions are processed in physical cash. Cash as means of payment has a large cost

in terms of handling, transaction processing, holding and risk of loss. On the othef hand, Internet

banking transactions have zero front-end cost for the banks; efforts have to be made to make this a
preferred mode of transactions for large corporations. Its extension to SMEs may have much larger

impact. Rural Internet Kiosks can be used by all rural businesses to carry out such transactions. Mobile
banking is perhaps the most promising front-end technology for facilitating financial inclusion in India,

especially for individual customers. The telecom and the banking industry along with RBI has recently
constituted a Mobile Payment Forum of India (MPFD to examine technological, regulatory and business

constraints related to the scaling up of mobile banking in India. This Forum"s recommendations would
be the key to provide a roadmap for mobile banking. Additionally, Stored Value Cards would be another

important vehicle for financial inclusion. There is a need to create common payments systems with
participation by multiple banks, to reduce transaction costs and substantially increase the deployment
and utilization of POS terminals. An important advantage of all these interfaces is that they are

essentially cash-less and minimize fraud and the costs related to cash handling. Further, technology can

be significantly leveraged for acquiring customers. $anking correspondents (BC) with Internet Kiosks at

villages as well as BCs armed with mobile phones with back-end interface (e.g., the kirana shop) has to
be used extensively. A unique ID for each citizen would help accelerate this. Finally technology has to
be used to reduce provisions for bad debt. Credit ratings for retail customers and a unique citizen ID are

critical in this regard. Capturing all the transactions electronically and mandatory sharing of data with a
credit bureau would significantly help in this direction. The absence of this and high provision for bad

debts, is in fact hurting the poorest most. The role of public policy is to enable the adoption and scale up
of appropriate technologies while mitigating risks of their misuse. Public policy can play an important
role in the establishment of a unique identification number and the promotion of biometric
authentication, which would facilitate the development of credit bureaus.

Models of IT Based Delivery of Financial Services
l.ICT Based Solution
International Institute of lnformation Technology, Bangalore has developed an ICT based Solution in
which the banking services delivery can be done using the electronic platform. The three key principles
used in this model are -
a) unbundling and outsourcing non-statutory services needed for banking and establishing digital rural
information infrastructure
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b) automating the workflow, the records management and follow-up and recovery, and c) the use of

.nt .p."n".rrJrip model for achieving effectiv".rirr, efficiency and economy in the performance of the

rural information infrastructure, .u.ul infor.ation services and other follow-up functions e.g., credit

,"iirg of rural individuals and analytics for decision support. An ICT-based solution focuses on

imprivirg the delivery of credit and other services of the rural areas. The solution proposes common

infrastruJure for the rural data collection and information management and processing and the sharing

of the delivery channel by the banks with a view to substantially reducing the transaction costs and

improving the speed and quality of delivery. The elements involved in the solution are the establishment

of a data centre and ensuring its two-way connectivity to the mobile multi-service delivery system

available at the villages for pr-oviding the banking, extension and other services as well as connectivity

to all the concerned 6anks und oth"r service-providing agencies. The solution involves the outsourcing

of the data management as well as of the deiivery channel establishment and operations with required

safeguards regardlng the data ownership and operations. The.model envisaged provides a cost-effective

but efficient technoiogy platform for rural banking. Technologically, the solution involves four main

elements: such as .stuliirir.n.nt of digital rural information infrastructure; multi service delivery system;

integrated multi-entity database ,yste-; and service provider"s workstation The Figure 1 gives a

,liocrqmmqfin renresentation of the Model'
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Figure 1: Diagrammatic Representation of the ICT Based Mode!
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2 Primary Agricultural Co-operative Societies as Village Knowledge Center (pACs -VKCs)

The Government of India (GoI) has sought World Bank assistance to support a comprehensive
reform program to transform India"s Rural Cooperative Credit System (CCS)-.comprising over
108,000 village level Primary Agricultural Societies (PACS), 367 District Central Coopeiative-Banks
(DCCBs) and 30 State Cooperative Banks (SCBs)-into robust and reliable providers oi finurce to the
rural poor, particularly small and marginal farmers. In January 2006, GoI alnounced a reform package
designed to transform the potentially viable CCBs into democratically governed, efficiently -urugj,financially sustainable, self-reliant entities that can provide a wider range of financial services to ttre
rural poor on more affordable terms. States are free to participate in the package on a voluntary legal,
regulatory and institutional reforms to address the governance and operational weaknesses aifectlng
CCBs. Promoting PACS as Village knowledge Center allows Rural Customer to look at PACS for short
and long term needs through multi offerings including Financial Services, Citizens" Services, Agro
Advisory & Market Information and Educational & Support Services. This Approach would attractihe
rural customers and village community to PAQS as Village Knowledge Centei ior multiple services and
develop loyalty. In the long term, a rural consumer would be less influenced by informal channels such
as local money lenders. As the physical infrastructure already exists for the PACS, they are evolved as
model centers of transformation of rural economy. Rather than dependency on financial revival
packages, PACS can evolve into highly independent commercial buiiness center offering multiple
services, apart from banking and financial services. This Approach involves: - tying up wittr-:.6 fa.ty
Business Entities for Services Offerings; and multi-Agency Services Delivery eiproacir through NGO;
& SHGs. It is a 4 tier Approach and involves modules at each of the highlighted tier (Figure 2). This
Model relies on ICT based Solution in which the banking & other value added services del-ivery can bedone using -_ integrated technology and communication

Figure 2:PACS as Village Knowledge Center - A Technotogy Approach

-i
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3 Other Models and Cases on the Use of Technology

. GANASEVA Model - The project was implemented in five villages in the Honavar block of the Uttara

Kannada district of Karnataka, having approximately 4000 families, involved in essentially agricultural activity.

The banks which are participated in this project are State bank of lndia, ING Vysya Bank, Syndicate Bank, who

has agreed to use the data / documents available through the system. Besides the rural information service and

credit rating, there is support in the system for the crop loan and Kisan Credit Card and Savings Bank Account

Operations. The Project also wanted to link the Primary Agricultural Co-operative Societies (PACS) to the system

for providing banking services through their automation.

, Union Bank of India- Union Bank of India has launched doorstep banking operations in rural

areas of Uttar Pradesh using biometric smart cards. The bank has launched a pilot project in Chahania

block in Chandauli district with FNO and Cashpor Micro Credit Ltd., an MFI. FINO provides technical

support, which enables the bank to leverage technology to service rural customers. Union Bank of India

hai-introduced biometric cards for vegetabld vendors through Hawkers" Association of Mumbai and

opened ,,no-frills" accounts for them, which will help them deposit money and take loans. The bank is

working with FINO in issuing the smart cards. These cards store data on the customer and the account.

The banking correspondent, Fintech Foundafion, appointed by FINO, goes to these hawkers with point

of transaction devices. By swiping the card through these hand-held devices, hawkers can deposit their

savings or borrow money. The data from the cards, stored on the terminals, is later transferred to the

bank"s servers.

. Punjab National Bank (PNB) - Punjab National Bank is working with FNO to roll out smart

cards for the rural population in Rajasthan. FINO would enable PNB"s zero-balance savings account

customers to carry out transactions by providing FINO smart cards and point of transaction devices. The

project aims at catering to PNB"s rural clients across the country.

Ins,r.urrce Company is introducing biometric cards in rural and semi-rural areas. ICICI Lombard plans to

offer biometric cards to families under group health insurance schemes. The card enables policyholders

to get hospital treatment without making any advance cash payment.

' ICICI Prudential Life Insurance Company- ICICI Prudential Life Insurance Company has

launched the use of biometric smart cards for their rural policyholders to pay premiums. Biometric cards

contain details of the policyholder such as name, age, address and finger print information. The card

enables them to move away from the connectivity and infrastructure barriers and provides real time

solutions to policyholders in rural areas.
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Conclusion

Technology-based solutions can be used by formal financial institutions to provide a range of financial services
to the poor and support the drive for financial inclusion. The effective use of technology can help standardize
processes in banking and microfinance as well as reduce the cost of operations. Through technology, banks have
the potential to reach out to millions of poor and ,,unbanked" people through the use of automated teller
machines (ATM) and Point-of-Sale (POS) networks. For the sustained financial inclusion, there is a need for
creation of a nationwide electronic financial inclusion system (NEFIS) that would link bank accounts and allow
funds to be transferred into them electronically. Such mechanisms can present a saving to the government, both
in terms of administrative burden and in terms of cost. There is also a need for the Rural lnformation
lnfrastructure for the collection of comprehensive data about the social and economic aspects of the 7OO +
million rural people at the level of individuals in a self-validating and ready-to-use form and for updating the
data on an ongoing basis and managing and processing this data for making it available to the various users viz.,
the banks, the governmental authorities and various service and utility providers for enabling the delivery of
high quality services to the rural people in a cost effective manner.

References:

Access Finance. (2006, February). The world Bank Group Newsletter,lssue No.16.

Chidambaran,P, (2007, February 28). Speech delivered at the Union Budget 2OO7-ZOOB session. At
w.w.indiabudget.nic.inlub2007-08/bs/speecha.htm.

Menon, J. (2007, June 12). Bihar shows smart card way to cleaner rural job scheme. lndion Express. At
http ://www. in dia nexpress.com/story/33365. htm I

Ramji, M. (2007). Financiol lnclusion in Gulborga: Finding Usoge in Access. (preliminary Draft from the Centre for
Microfinance, IFMR for CARE Conference 2007).

Report of the committee on Financial lnclusion (2008, January), RBl, Government of lndia,

Report of th*e Committee on Financial Sector Reforms, (2009). A Hundred Smoll Steps, planning Commission, Government of
lndia,

Reserve Bank of lndia. (2006). (RBl Circular No. RBI/2005 -06/288 DBOD.No.BL.B C. 5BIZZ.OL.OOL/ZOOS-ZOO6!

Satchidananda M S, (2004). Enabling Rurol Banking throughTechnology,

Thorat, U' (2007, June). Finoncial lnclusion -The lndian experience. Speech presented at the HMT-DFID Financial lnclusion
Conference 2007, Whitehall Place, London, UK.

Taywade College, Mahadula, Koradi, Tah:Kamptee, Dist:Nagpur (M.S.) page 355

23



www.wjpps.com                             Vol 9, Issue 5, 2020. 

 

 

 

1171 

Moon et al.                                    World Journal of Pharmacy and Pharmaceutical Sciences 

 
 

 

REPOSITIONING NSAIDS AND CURCUMIN FOR CHEMO 

PREVENTION OF LUNG CANCER 

 

Archana Moon
1
*, Susmita Patel

2
, Bhagyashree Fuke

2
, Kanchan Kukreja

3
, C. Shivani 

Sri
4
, Tejswini Saonerkar

5
, Prachi Raut

6
, Rita Lakkakul

7 
and Ninad Nagarkar

8 

 
1-8

Post Graduate Teaching Department of Biochemistry, Rashtrasant Tukadoji Maharaj  

Nagpur University, Nagpur-440-033. 

 

ABSTRACT 

Non-Steroidal Anti-inflammatory Drugs (NSAIDS) are the most 

prescribed analgesic medication for many conditions due to their 

analgesic, anti-inflammatory and antipyretic properties. NSAIDs have 

the ability to inhibit the enzyme cyclooxygenase (COX), thus, targeting 

the prostaglandin (PG) pathway, which can result into prevention and 

treatment of cancer. This study aims to reposition NSAIDs for 

management of lung cancer, as it is cost effective and less time 

consuming since clinical trials of the drugs is already completed. Based 

on previous findings, five NSAIDs were selected from different 

classes’ viz., diclofenac, naproxen, ibuprofen, tolfenamic acid, and 

celecoxib to investigate their chemo-preventive effects. We studied the 

cytotoxic effects of NSAIDs and investigated the synergistic effect of 

NSAIDs with curcumin on lung cancer cell line A549. Cytotoxicity assays were followed by 

in-silico docking studies. Studies on repositioning of drugs would be beneficial in developing 

non-invasive cancer management modalities. 

 

KEYWORDS: Repositioning NSAIDs, Cytotoxicity, in silico Docking. 

 

INTRODUCTION 

Lung cancer is malignant lung tumor characterized by uncontrolled cell growth in the tissue 

of lung. It is the leading cause of death among men and women world-wide and a major 

public health challenge in India.
[1]

 Drug repurposing is application of already approved drugs 

and compounds to treat different diseases. The anti-inflammatory effect of NSAIDs arises 

from their ability to inhibit cyclooxygenase (COX) enzyme also known as prostaglandin- 
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endoperoxide synthase (PTGS) (EC No 1.14.99.1).
[5]

 They are the rate-limiting enzymes 

which catalyze the bis-dioxygenation and subsequent reduction of arachidonic acid (AA) to 

prostaglandin (PG).
[6]

 COX-1 is constitutively expressed in most tissues, whereas COX-2 is 

induced in inflammatory cells and in human tumors by cytokines and tumor promoters.
[4]

 A 

number of COX-independent target of NSAIDs have been proposed to mediate the cancer 

chemo preventive properties of NSAIDs, including 15- lipoxygenase, Ras, PPAR, NF-κB
[10]

, 

PDK-1/Akt, phosphodiesterase as well as others.
[7]

 NSAIDs have the ability to inhibit the 

enzyme cyclooxygenase (COX), thus, targeting the prostaglandin (PG) pathway. They exert 

their activity by blocking the conversion step. Five different NSAIDs from different classes 

(viz., diclofenac, naproxen, ibuprofen, tolfenamic acid, and celecoxib) and curcumin have 

been selected to investigate the cytotoxic effect of NSAIDs and the synergistic effect of 

NSAIDs and Curcumin on lung cancer cell line (A549). Diclofenac plays an important role in 

oncological practice in treatment of cancer related pain and as topical treatment for actinic 

keratosis, which is commonly viewed as pre-cancerous lesion effect. It is a potent inhibitor of 

COX2 and prostaglandin E2 synthesis. Many anticancer effects of diclofenac are associated 

with reduction in PGE2 level.
[2]

 Naproxen shows its effect by inhibiting the PGE2 synthesis 

by inhibiting the COX activity in CRS. Naproxen shows protective effects as an anti- 

inflammatory agent and lately as an anti-cancerous agent due to the similar molecular 

pathways that exist in both inflammatory diseases and cancer.
[3][13]

 Tolfenamic acid is a 

NSAID exhibiting anti- cancer activity in pancreatic and colorectal cancer. The effects are 

related to activation of p38 mitogen activation protein kinase (MAPK) pathway. Celecoxib 

dose dependently suppressed tumor growth, lung metastasis and angiogenesis in experimental 

model. It inhibits growth and induces apoptosis of human NSCLC cells independent of COX-

Celecoxib.
[6]

 The mechanism of action of ibuprofen is non-selective, which involves 

reversible inhibition of COX1and COX2.
[8]

 The Wnt/catenin and NFkB pathway are 

important in promoting tumor growth and metastasis. Ibuprofen was found to inhibit both 

these pathway by reducing –catenin translocation to nucleus in association with reduced 

cyclin D1 expression.
[8]

 Curcumin is a polyphenol (1, 7-bis(4-hydroxyl-3 methoxyphenyl)-

1,6- heptadiene-3,5-dione) and an anti-inflammatory compound that interacts with numerous 

extracellular and intracellular molecules which are involved in cancer initiation and 

progression. The mechanism by which chronic inflammation drives cancer initiation and 

progression is via increased production of pro-inflammatory mediators, such as cytokines, 

chemokines, reactive oxygen species overexpression of oncogenes, cyclooxygenase2, matrix 

metalloproteinase and other intracellular signaling pathway mediators, transcription factors 
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such as nuclear factor Κb (NF-κB), signal transducer and activator of transcription 3 (STAT3), 

protein kinase B (AKT), and activator protein 1 (AP1) that drive tumor cell proliferation, 

transformation, invasion, metastasis, angiogenesis, chemoresistance, and radio-resistance.
[9]

 

 

MATERIALS AND METHOD 

Chemicals 

Dulbecco's Modified Eagle Medium (DMEM) High Glucose (code no. AT-0071), 10% Fetal 

Bovine Serum (code no. RM9970), Trypsin-EDTA Solution (code no. TCL099), 1% 

Antibiotic-Antimycotic Solution (code no.A002) (Penicillin, Streptomycin and 

Amphotericin) and Curcumin (code no. 30031) were obtained from Himedia Inc., India. 

Tolfenamic acid, Naproxen, Celecoxib, Ibuprofen and Diclofenac were obtained in good 

sealed condition before the study and were stored in a dry clean well-ventilated area at room 

temperature between  15 -25
0
C. 

 

Cell lines 

The anticancer effect of the selected NSAIDs and curcumin was studied on A549 lung 

adenocarcinoma cell line procured from NCCS Pune. It was maintained in DMEM with 10% 

FBS and 1% penicillin/streptomycin in T25 vented adherent flasks at 37°C with 5% CO2.  

 

Drug Concentrations 

Tolfenamic acid (0.002g) and Diclofenac (0.003g) were dissolved in 1ml DEPC treated 

water. Naproxen (0.002g) and Celecocoxib (0.003g) were dissolved separately in 50% 

DMSO, Ibuprofen (0.002g) and curcumin (0.003g) were dissolved in 1ml ethanol. Cells were 

seeded into 96 titre well plate by counting the cells using a hemocytometer (improved 

neubauer) chamber. The seeded plate was treated with individual doses of drugs. Tolfenamic 

acid, diclofenac, naproxen, celecoxib, ibuprofen were tested at different concentrations viz., 

25uM, 50uM, 60uM, 75uM, 100µM and curcumin 5µM-25µM for different time intervals 

(24hr- 96hr). After individual NSAID and curcumin was tested at the aforementioned 

concentrations, the cell line was treated with 2, 3, 4 and 5 combinations of the NSAIDs with 

the significant concentration of each. 

 

Cell viability assay (MTT assay) 

This assay measures the cytotoxicity of selected drugs and curcumin on A549 cell line using a 

yellow colored 3-(4, 5-dimethylthiazol-2-yl)-2, 5- diphenyltetrazolium bromide dye which 

gets reduced by mitochondrial succinate dehydrogenase into an insoluble purple colored 
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formazan crystals which can be measured colorimetrically by dissolving it in DMSO. 100µL 

of the media containing MTT was added 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. After the incubation period, the medium and MTT from 

the wells was removed, and the remaining MTT-formazan crystals were dissolved by adding 

100μL of DMSO to all the wells. Absorbance was recorded at 570 nm immediately.
[15]

 Each 

assay was performed in triplicate wells. This experiment yielded the individual effective 

doses of the selected drugs and curcumin.  To obtain the synergistic cytotoxic effects on 

A549 cells, the cell line was then treated with 2, 3, 4 and 5 combinations of the 

aforementioned drugs. 

 

Data analysis 

The results obtained from MTT assay were analyzed statistically by one-way ANOVA. 

P<0.05 was considered to be significant. 

 

In Silico studies 

In-silico docking studies were undertaken to corroborate the results of the in-vitro work, 

using Autodock 4 suite (version 1.5 6rC2).
[14]

 Molecular docking was done to study the 

interaction of ligands (i.e., selected NSAIDs and curcumin) with active site residues of the 

enzymes Cyclooxygenase 1 and Cyclooxygenase 2.
[14]

 The ligands viz, Naproxen, 

Tolfenamic acid, Ibuprofen, Diclofenac, Celecoxib, Curcumin and Standard 

chemotherapeutic agents viz, Etoposide, Paclitaxel, Irinotecan were docked with 

Cyclooxygenase 1 and Cyclooxygenase 2 enzymes. On the basis of binding energy and their 

interactions, docking results were analyzed. Proper identification of this binding pose of 

related ligands is important in establishing a structure-activity relationship in lead 

optimization. Another use of scoring function is to rank different ligands to predict their 

relative experimental activity Molecular docking study identified selected NSAIDs and 

curcumin, which can be effectively implemented as repurposed therapy in lung cancer 

management after further systematic scientific investigations. 

 

RESULTS AND DISCUSSION 

Selected NSAIDs tolfenamic acid, naproxen, ibuprofen, celecoxib and diclofenac and 

curcumin were repurposed for lung cancer management by assessing their cytotoxicity on 

A549 cell line. The MTT Assay was performed for assessing the individual cytotoxicity of 

the selected NSAIDs and curcumin, as well as, their synergistic effects in various 
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combinations. The results in the graphs 1-6 indicate that tolfenamic acid inhibits the growth 

of cells at 25 µM, 100 µM, when treated for all the time intervals viz., 24, 48, 72 and 96 hours. 

Naproxen shows inhibition at 25 µM, 50 µM, 75µM, 60 µM when treated for all the time 

intervals studied. Ibuprofen inhibited the growth of cells at 75 µM, 60 µM while diclofenac 

inhibited the growth of cells at 100 µM, 50 µM, when treated for 24, 48, 72 and 96 hours 

respectively. Celecoxib inhibited the growth of cells at 25 µM, 75 µM, 100µM when treated 

for all the time intervals studied.  

 

The concentrations at which the NSAIDs showed significant cytotoxicity were selected for 

further experiments to study synergistic effects. The concentrations are mentioned in 

parenthesis. Tolfenamic acid (100 µM), naproxen (75 µM), ibuprofen (60 µM), diclofenac 

(100 µM), celecoxib (100 µM) and curcumin (25 µM).  

 

              

Graph 1: % viability against tolfenamic acid.     Graph 2: % viability against ibuprofen. 

0 25 50 60 75 100

24 100 103.24 87.09 116.23 93.3 74.67

48 100 127.63 98.68 119.73 120.39 123.02

72 100 100.59 85.97 107.24 93.21 102.26

96 100 102.11 82.69 89.2 94.83 89.2
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Graph 3: % viability against diclofenac.               Graph 4: % viability against celecoxib. 

 

       

Graph 5: % viability against naproxen.               Graph 6: % viability against curcumin. 

 

Furthermore, the selected NSAIDs and curcumin were tested in different combinations of 2, 3, 

4 and 5 together (depicted in graphs 7-10), to assess the synergistic effect. Table 1 indicates 

the results of the combination treatment administered.  The The two NSAIDs combination 

treatment tested for 72 and 96 hours, yielded IB+CU as the most significant among all the 

combinations tested with cell viability at 44% for 96 hours incubation time. 

 

 

Graph 7: MTT assay combination of 2 drugs. 

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

CU: (Curcumin) 

 

When cytotoxic synergistic effect was checked for 3 NSAIDs combination, the combination 
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of IB+TA+CL indicated minimum % viability of 66% of all the combinations tested after 96 

hours of treatment indicating that the combination gives maximum cytotoxicity against the 

A549 cell line. Whereas, TA+CL+N combination pointed to a 67% viability after 96 hours 

treatment. 

 

 

Graph 8: MTT assay combination of 3 drugs. 

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

CU: (Curcumin). 

 

The treatment with 4 NSAIDs combination of tolfenamic acid with CL+IB+N, indicated 91% 

viability whereas, diclofenac in combination with CL+IB+CU showed 95% viability while 

naproxen in combination with CB+IB+DC showed 96% cell viability after 96 hours of 

treatment. 
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Graph 9: MTT assay combination of 4 drugs at 96 hour. 

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

CU: (Curcumin). 

 

The combination of 5 NSAIDs T+CL+I+DC+CU indicated 45. 3% viability of all the 

combinations tested after 72 hours of treatment. Naproxen in combinations with 

CL+I+DC+CU indicated 53.1% and 88% vaiability after 72 hours and 96 hours incubation 

respectively. 

 

 

Graph 10: MTT assay combination of 5 drugs. 

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

(Curcumin). 

 

Table 1: Synergistic % Viability of selected NSAIDs and Curcumin treatment   

administered on A549 Lung cancer cell line. 

 %Viability Best outcome 

Time of Incubation 72 hours 96 hours  

Two NSAIDs Combination Treatment  

ssssIB+CU 76% 44% 

IB+CU 

TA+IB 90% 98% 

TA+DC 84% 66% 

TA+CL 175% 78% 

TA+N 100% 76% 

CL+DC 90% 76% 

CL+CU 107% 61% 

Three NSAIDs Combination Treatment  

TA+CL+N 105% 67% 

TA+CL+IB+N 
N+ DC+TA 90% 145% 

N+ DC+CL 74% 85% 

TA+ CL+IB 82% 78% 
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TA+CL+CU 113% 70% 

IB+TA+CL 85% 66% 

IB+CL+CU 90% 107% 

IB+DC+TA 83% 97% 

IB+DC+CL 84% 89% 

DC+IB+CU 133% 90% 

DC+N+IB 148% 78% 

N+CL+IB 111% 89% 

Four NSAIDs Combination Treatment  

TA+CL+IB+N - 91% 

TA+CL+IB+N DC+CL+IB+CU - 95% 

N+CB+IB+DC - 96% 

Five NSAIDs  Combination Treatment  

T+CL+I+DC+CU 43.5% 102% 

N+CL+I+DC+CU 
N+CL+I+DC+CU 53.1% 88% 

TA+N+CL+DC+CU 52.1% 98.6% 

IB+T+CL+N+CU 56.4% 102% 

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

CU: (Curcumin) 

 

Tolfenamic acid showed viability of 52.1% in combinations with N+CL+DC+CU after 72 

hours of incubation. Whereas, Ibuprofen showed 56.4% viability in combinations with 

T+CL+N+CU after 72 hours of incubation. Table 1 also indicates the best outcomes for 

combination of NASAIDs tested.  

 

Table 2 represents the analysis of docking studies performed. The interactions of 

cyclooxygenase 1 and cyclooxygenase 2 with NSAIDs viz., tolfenamic acid, diclofenac, 

naproxen, celecoxib & ibuprofen and curcumin with respect to the binding energy and type of 

interactions is represented here. Standard Chemotherapeutic agents (Etoposide, Irinotecan, 

Paclitaxel) were docked and the results obtained provide a comparative insight into the 

potency of selected inhibitors (NSAIDs) and standard chemotherapeutic drugs through 

analysis of their binding capacities. Binding energy should be ideally negative. More the 

binding energy, better the affinity of ligand and the protein. On comparing the selected 

NSAIDs and standard Chemotherapeutic agents, tolfenamic acid and irinotecan were found to 

have lowest binding energies with Cyclooxygenase 1 and Cyclooxygenase 2, which means 

that the drugs have high affinity for COX-1 and COX-2. From the binding energies of 

NSAIDs and Curcumin, Curcumin was found to have lower binding energy which means that 

Curcumin have higher affinity for COX-1 and COX-1 than NSAIDs.  

 

Table 2: Docking analysis of standard anticancer drugs, selected NSAIDS and curcumin 
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with cox-1 and cox-2.  

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, His 226 

Val 228, Asn 375 

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 

Curcumin -8.81 

His 387, His 385 

Gln288T 

p386 

Thr 205, His 205 

-10.05 

Gln 374, Gly 533 

Val 228, Asn 537 

Trp 139, Asp 229 

Standard Chemotherapeutic 

Agents 
Dock Score 

 

Dock score 

 Etoposide -10.35 -12.45 

Irinotecan -13.23 -13.73 

Paclitaxel -7.39 -11.45 

 

CONCLUSION 

The modern targeted therapies and various techniques are effective in lung cancer 

management, but they often cause numerous side effects. This study is beneficial in 

developing non-invasive cancer management modalities. The present study aimed at 

investigating the effect of NSAIDs on lung cancer A549 cell line and the augmentation of 

cytotoxicity by curcumin. The cytotoxic effects were tested by MTT assay and their 

interaction with the target molecules (COX-1 and COX-2) were analysed by in silico studies 

using Molecular Docking. Our study shows that NSAIDs Tolfenamic acid and ibuprofen in 

combination with other NSAIDs and curcumin show reduced viability of lung cancer A549 

cells. Also, the docking studies and its analysis corroborat that tolfenamic acid and curcumin 

have higher binding affinity for COX-1 and COX-2. It can be said that, augmentation of 

NSAIDs by Curcumin has increased the cytotoxic activity as compared to the standard 

chemotherapeutic agents. This indicates that tolfenamic acid and curcumin can be good 

cytotoxic drugs for lung cancer management. The combinations with curcumin and 

tolfenamic acid could be used as supplement therapeutic agents after due validation. 
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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 
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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]. 
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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: 

Rapid industrialization , urbanization processes and poor management of industrial effluent 

has led to the incorporation of pollutants such as pesticides, petroleum products, acids and 

heavy metals in the natural resources like soil, water and air thus degrading not only the 

quality of the environment, but also affecting both plants and animals. Seed is a 

developmental stage that is highly protective against external stresses in the plant life cycle. 

Seed germination, seedling development and its growth rate play a key role in 

phytoremediation and Plants have evolved strategies to combat heavy metal stress. A few 

studies have reported the genetic and biochemical elements in plants helping them overcome 

heavy metal stress so that the present study was conducted to determine the effect of 

Cu,Ni,Pb and Cr on seed germination and seedling growth of marigold plant species Tagetes 

erecta and Calendula officinalis. Both the plant species were germinated in soil containing  

metal concentration ranges from 50-400 mg/kg of soil. Our results showed  that when 

increased the concentration of Cu,Ni,Pb and Cr specifically above 100 mg/kg decreased in 

the percentage of seed germination, seedling growth and increased in the time of seed 

germination in both species of marigold as compare  to control pot. This study showed that 

the both species of marigold very well tolerate to high concentration of metal upto 100 -

300mg/kg in soil. The highest germination percentage as well as seedling growth of both 

species was estimated in the pot containing lead, followed by nickel, copper and chromium. 

Keywords: Heavy Metals, Metal toxicity,  Tagetes erecta , Calendula officinalis 

Introduction: 

Environmental pollution caused by natural processes or anthropogenic activities is a 

major global problem. Environmental contamination has become a concerning issue 

worldwide due to number of risks it poses to human health and ecosystem functioning 

(Malik, 2017). Heavy metals can enter a water supply by industrial and consumer waste, or 

even from acidic rain breaking down soils and releasing heavy metals into streams, lakes, 

rivers, and groundwater. Evaluated heavy metals contaminated soils are widely spread and 

concerns have been raised over the potential risks to humans, animals and agriculture crops 

(Moraghebi, 2011). Heavy metals are great interest for research purpose with respect to 

toxicological importance to human health, plants and animals (Tchounwou PB, 2012). 

Excessive concentration of heavy metals viz., Cr, Cd, As, Ni, Se and Pb have been found in 

soils of agricultural land nearby cities, mines and industrial areas around the world (Dotaniya, 

2016). The bioavailability of metals in soil is a dynamic process that depends on specific 

combinations of chemical, biological, and environmental parameters (Wati Ibnu Hajar, 2014). 
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In heavy metal polluted soils, plant growth can be inhibited by metal absorption. However, 

some plant species are able to accumulate fairly large amounts of heavy metals without 

showing stress, which represents a potential risk to animals and humans (Oliver, 1997). The 

level of plant tolerance to heavy metals is related to the balance between the rate at which 

metal ions are taken up and the efficiency with which they are detoxified within the plant. 

Thus the same amount of a metal present in plant tissues may be detrimental for one species 

while not at all for others (Wati Ibnu Hajar, 2014). 

In this study two species of Marigolds were selected as they can grow in polluted 

areas and they can tolerate contaminant toxicity. Marigold plant species recently reported by 

various researcher for their heavy metal accumulation potential (Choudhury, 2015). So that 

present investigation taken to evaluate the effect of selected heavy metals like Cu,Ni, Pb,and 

Cr on seed germination, and seedling growh of margold plant species Tagetes erecta and 

Calendula officinalis 

 

Material and Methods: 

Seed samples and chemicals: Seed samples of tagetes erecta and calendula officencilis. 

were purchased from Suman farms and garden pvt. Ltd.Nagpur ,India . All metal salt were 

used in this study purchased from High media pvt.ltd. 

Soil collection and characterization: Soil was collected from garden of Dr. Ambedkar 

College, Deekshabhoomi. Nagpur (Maharashtra), India; at 10 cm to 20 cm deep surface by 

using soil sampler. Soil was dried, sieved through 2 mm screens and made ready to determine 

physical and chemical properties (Rahul Anand, 2015). 

 

Determination of moisture content: 100 grams of soil was weighed with water contents and 

after that the soil sample was dried in the hot air oven and after proper drying the soil sample 

was weighed again and finally the moisture content of soil was calculated as mentioned 

below. Moisture content was determined by the ratio of the weight of water in the soil to the 

weight of dry soil and expressed in % (Estefan G, 2012) 

Determination of pH: The pH of the soil is an important factor of determining the growth 

rate of plant because pH regulates nutrients availability in plant. 20 grams weighed soil was 

placed into 100 ml polyethylene beakers and 40 ml water was added to make a saturated 

paste. Then it was shaken for 2 hrs or was stirred well with glass rod and electrode was 

immersed in the suspension. pH was reading when reading was stabilized on pH meter 

(Harold, 1934). 

 

Determination of Particle size: 40 g air-dry soil (2-mm) was weighed and 60-Ml dissolving 

solution [(NaPO3)13 + (Na2CO3)] was added to this soil. A beaker was taken and covered 

with a watch glass, and left for overnight. Then Stir the suspension at high speed for 3 

minutes using the stirrer. Stirring paddles was washed into a cup, and allow standing for 1 

minute. Quantitatively suspension was move to a 1-L calibrated a cylinder (hydrometer jar), 
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and bring to volume with water. Then suspension was poured through a 50 μl sieves to 

determine the sand clay and slit (Rahul Anand, 2015). 

 

Determination of Electrical Conductivity: The same soil suspension prepared for 

Determination of pH was used for conductivity determination. After soil pH was recorded 

allow the soil suspension in the beaker to settle for maximum of ½ hours. The conductivity 

and 20 ml distilled water and 4 ml of reagent B was added. OD was taken on 

spectrophotometer after 10 minutes and value was calculated against the standard curve 

(Olsen S.R. and Sommers L.E.Phosphorous, 1982). 

 

Determination of Potassium: 5 gm soil was placed in a 150 ml flask and 25 ml of neutral N 

ammonium acetate was added. After shaking for 5 minutes filter the solution to Whatman no. 

1 filter paper. First few ml. of the filtrate was rejected. A solution was mixed and  

concentration of K was estimated by the flame photometer (Manohar, 2012) . 

 

Determination of  Nitrogen content in soil : 5g of soil was taken in a digestion tube and 

little water was added into it. Then 20 ml. of 0.32% KMnO4 solution was taken and added to 

sample and fit the tube in the distillation unit. 20 ml of 2.5% NaOH solution was added 

through the distyl-em-dosing pump. Then 20 ml. of 2.5% of boric acid was pipette out in a 

conical flask and clip the receiving end of the distyl-em in it. From the tube distil ammonia 

gas was collected in the received acid. 5 drops of mixed indicators were added and was 

titrated with 0.02N H2SO4. Blank correction (without soil) was to be made for final 

calculations (Rahul Anand, 2015). 

 

Experimental Pots Preparation, Sowing and Cultivation of Plants: Equal quantity of soil 

(1kg) was taken in a rectangular container aluminum foil (15/20 cm) and various 

Concentration of different metal salt of copper (Copper Sulphate), Nickel (Nickel Chloride), 

lead(lead II acetate trihydride), chromium(chromium trioxide) was added in the experimental 

aluminum container separately (table no. 1). A triplicate of each respective metal salt 

concentration was prepared. These metals were properly mixed with soil. 10 seeds of each 

species of tagetes  plant were sown with each metal treated and control soil pots separately 

.These pots were kept in green houses properly, regularly irrigated and observed daily to 

determine seed germination percentage  and length of seedling . 
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Table. No. 1. Various concentration of selected metals used in this study 

Metals 

 

Control 1 2 3 4 5 

Copper 00 50 100 200 300 400 

Nickel 00 50 100 200 300 400 

Lead 00 50 100 200 300 400 

Chromium 00 50 100 200 300 400 

 

Result and Discussion: 

Physiochemical analysis of soil: Soil analysis: Soil was collected from garden of  Dr. 

Ambedkar College, Deekshabhoomi. Nagpur (Maharashtra), India. The various physical 

properties of soil were examined and mentioned in Table-2. In this study pH of the soil was 

7.2. Therefore, this pH value was suitable for metal ions uptake by plants. The various 

chemical properties of soil were determined and the values were shown in table-2. 

 

Effect of metals on seed germination and seedling growth: 

In this investigation carried out the effect of copper, nickel, lead, chromium metals on 

seed germination and seedlings growth of marigold species Tagetes erecta and Calendula 

officinalis and result obtained in this study presented in table no.3-6. Results of pot 

experiments showed that when increased the concentration of Cu,Ni,Pb and Cr decreased in 

the percentage of seed germination , seedling growth and increased in the time of seed 

germination in both species of marigold as compare  to control pot. 

Copper showed similar effect on seed germination of both species of marigold but 

seedling growth of Calendula officinalis less affected as campare to Tagetes erecta (table-

3).Copper (Cu) has been reported to be toxic to sunflower seedlings inducing oxidative stress 

via generation of reactive oxygen species (ROS) and by decreased catalase (CAT) activity via 

oxidation of protein structure. Cu stress leads to reduced germination rate (Pena LB, 2011) 

(Sfaxi-Bousbih A, 2010) 

Nickel (Ni) is reported to be toxic to most plant species affecting amylase, protease 

and ribonuclease enzyme activity thus retarding seed germination and growth of many crops. 

It has been reported to affect the digestion and mobilization of food reserves like proteins and 

carbohydrates in germinating seeds (Ahmad MS, 2011 ) in our study also observed  similar 

effect of Nickel on both Tagetes erecta and Calendula officinalis (table-4). In this study lead 

also shows negative effect on seed germination, seedling growth and delay in germination on 

both species Tagetes erecta and Calendula officinalis (table-5). Chromium showed highest 

negative effect on Tagetes erecta and Calendula officinalis against  seed germination as well 

as seedling growth and significantly changes observed in germination period as compare to 

control(table-6). The highest germination percentage as well as seedling growth of both 

species was estimated in the pot containing lead, followed by nickel, copper and chromium. 

. 
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Table- 2: Physiochemical properties of soil 

Sr.No. Parameters Result 

1 pH of the soil 7.2 

2 Moisture Content 18.34 % 

3 Electrical Conductivity 0.51 ds/m 

4 Particle Size 0.6 mm 

5 Phosphorous Content 184.0 Kg/ha 

6 Nitrogen Content 101 kg/ha 

7 Potassium Content 196 kg/ha 

 

 

Table-3: Effect of Various Concentration of Copper  on Tagetes erecta and Calendula 

officinalis 

Pot 

No. 

Metal 

conc, 

mg/kg 

Tagetes  ereceta Calendula officinalis 

Germina

tion % 

Germinat

ion 

Time in 

Days 

Mean 

Length of 

seedling  

after 4 

week9(cm

) 

Germi

nation 

% 

Germinatio

n 

Time in 

Days 

Mean 

Length of 

seedling  

after 4 week 

1 Control 96.6 7 7.0 90.0 8 5.9 

2 50 60.0 12 5.3 50.0 12 5.0 

3 100 40.0 14 4.0 30.3 13 4.4 

4 200 25.3 14 2.8 20.0 16 3.7 

5 300 16.6 17 2.2 10.0 19 3.0 

6 400 10.0 20 2.0 10.0 22 2.4 
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Table-4: Effect of Various Concentration of Nickel on Tagetes erecta and Calendula 

officinalis 

Pot 

No. 

Metal 

conc, 

mg/kg 

Tagates  ereceta Calendula officinalis 

Germina

tion % 

Germinat

ion 

Time in 

Days 

Mean 

Length 

of 

seedling  

after 4 

week(cm

) 

Germinatio

n % 

Germinat

ion 

Time in 

Days 

Mean 

Length of 

seedling  

after 4 week 

(cm) 

1 Control 96.6 7 7.0 90.0 8 5.9 

2 50 66.7 10 5.3 70.0 11 5.0 

3 100 50.0 10 4.0 66.7 11 4.4 

4 200 33.3 13 2.8 50.0 12 3.7 

5 300 25.3 15 2.2 30.0 12 3.0 

6 400 20.0 18 2.0 20.0 13 2.4 

 

 

 

Table-5: Effect of Various Concentration of  Lead  on Tagetes erecta and Calendula 

officinalis 

Pot 

No. 

Metal 

conc, 

mg/kg 

Tagates  ereceta Calendula officinalis 

Germina

tion % 

 

 

Germinat

ion 

Time in 

Days 

Mean 

Length 

of 

seedling  

after 4 

week(cm

) 

Germi

nation 

% 

Germinatio

n 

Time in 

Days 

Mean 

Length of 

seedling  

after 4 week 

1 Control 96.6 7 7.0 90 8 5.9 

2 50 80.0 9 5.5 83.4 10 4.6 

3 100 76.6 9 4.6 80 10 4.3 

4 200 63.4 12 3.9 70 10 3.7 
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5 300 40.0 13 2.4 63.4 12 2.6 

6 400 30.0 14 2.3 40 13 2.4 

 

 

Table-6: Effect of Various Concentration of Chromium on Tagetes erecta and 

Calendula officinalis 

Pot 

No. 

Metal 

conc, 

mg/kg 

Tagates  ereceta Calendula officinalis 

Germina

tion % 

Germinat

ion 

Time in 

Days 

Mean 

Length 

of 

seedling  

after 4 

week(cm

) 

Germi

nation 

% 

Germinatio

n 

Time in 

Days 

Mean 

Length of 

seedling  

after 2 week 

1 Control 96.6 7 7.0 90.0 8 5.9 

2 50 50.0 16 4.6 30.0 15 2.7 

3 100 30.3 18 3.1 20.0 21 2.2 

4 200 20.0 21 2.9 16.6 24 1.5 

5 300 10.0 24 2.0 10 26 1.3 

6 400 10.0 27 1.3 6.6 28 0.8 

 

Conclusion: 

The study was carried out to evaluate the effect of  the Cu , Ni, Pb, Cr on seed 

germination and seedling growth of  Tagetes erecta and  Calendula officinalis at all 

concentrations i.e. 50, 

100, 200, 300 and 400 mg/Kg badly affected the germination period and partial decreased in 

germination percentage as well as  growth of seedling.  But both the species of marigold able 

to tolerate Cu,Ni,Pb, and Cr. in high concentration upto 300 mg/kg and able to grow in soil 

containing such a high concentration of toxic metals only period of germination badaly 

affected  . Hence it is suggested that the use of both Tagetes erecta and Calendula officinalis   

to understand the unknown molecular mechanisms by which germinating seeds combat heavy 

metal stress. The future scope of this study remains in understanding the biochemistry of 

heavy metal toxicity in germinating seeds. 
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Abstract: The ever-growing resistance of pathogens to antibiotics and crop disease due to pest has triggered 
severe health concerns in recent years. Consequently, there is a need of powerful and protective materials for the 
eradication of diseases. Metal/metal oxide nanoparticles (M/MO NPs) are powerful agents due to their therapeutic 
effects in microbial infections. In this context, the present review article discusses the toxicity, fate, effects and 
applications of M/MO NPs. This review starts with an introduction, followed by toxicity aspects, antibacterial and 
testing methods and mechanism. In addition, discussion on the impact of different M/MO NPs and their charac-
teristics such as size, shape, particle dissolution on their induced toxicity on food and plants, as well as applica-
tions in pesticides. Finally, prospective on current and future issues are presented. 

Keywords: Metal oxide nanoparticles, toxicity, microbial assay, callus poisoning, pest control, plant biotechnology. 

1. INTRODUCTION 
 Nanotechnology is a revolutionary technique that can resolve 
major problems faced by humans worldwide [1]. Novel applications 
of nanotechnology in energy generation, conversion and storage, 
optics, microelectronics, mechanical, and ceramics engineering are 
increasing day-by-day. Currently, metal/metal oxide nanoparticles 
(M/MO NPs) are gaining substantial attention in diverse fields of 
solid-state chemistry, owing to their unique physico-chemical prop-
erties [2, 3]. Nanomaterials (NMs) are being fabricated purpose-
fully using numerous techniques, which exposed to the atmosphere 
with no safety measurement. Nanotoxicology is the study of NMs’ 
toxicity, which is impacted by the NMs’ small particle size, very 
large surface/volume ratio, as well as their ability to diffuse freely 
as compared to the bulky particles. 
 Several approaches, including chemical, thermal, physical and 
chemical vapored position, precipitation photo-deposition, sputter-
ing, and pulsed electro-deposition, are used for the synthesis of 
M/MO NPs [4-9]. Various NPs are being already used in commer-
cial applications, including food and agriculture, but they accumu-
late intracellularly and face difficulty in eliminating from living 
organisms and because of their toxicity, they could impact the eco-
system [10-13]. Therefore, the present review starts with an analysis 
of the noxious impacts of NPs on the environment and their contri-
butions to cellular damage. The exposure to NPs through food and 
its impact are discussed. Applications of M and MO NPs on  
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agriculture are a growing field of research; the effect of different M 
and MO NPs on plants is analyzed. Further applications of M/MO 
NPs in pesticides are comprehensively discussed. Finally, conclu-
sions and prospective on applications and impact of M/MO NPs are 
presented.  

2. TOXICITY ASPECTS 
 M/MO NPs are heterogeneous in nature and their impact on 
living being rests on their size and shape other than the chemical 
behaviour of specific metal ion used [11]. Metals having a high 
dissolution rate are considered highly toxic, while other characteris-
tics such as composition, concentration, morphology, particle di-
mensions, chemical reactivity, agglomeration, and dispersal directly 
affect their behaviour and interactions with surroundings [8]. 
Moreover, NPs liberated ionic species is among the main sponsors 
to noxiousness. 
 Moreover, surface charges dictate the interactions between NPs 
and cellular components. Aggregation helps particles to bond via 
the weak interactive forces and they are predominantly reliant on 
the charge, concentration and ingredients of the nearby environ-
ment. Agglomeration disturbs the bio-distribution plus interactions 
of NPs, when exposed to the cells. Agglomeration can be analysed 
by means of laser diffraction technique by measuring the Brownian 
motion in suspension and applying the Stokes-Einstein equation [12, 
13]. The surface area and chemical composition of NPs are meas-
ured by Brunauer-Emmett-Teller (BET) adsorption-desorption be-
haviour under nitrogen. As the particle size declines, the relative 
surface area per unit mass inclines and as a consequence, the frac-
tion of active atoms, those on the surface, increases, which can 
enhance toxic reactions [14]. Stable accumulation of NPs can re-
main energetic for a long time in the body. However, degradable 
NPs cause severe effects by releasing reactive oxygen species 
(ROS). 
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2.1. NPs toxicity in Microbial Community  
 The properties of M/MO NPs are different than their bulk coun-
terparts, due to the small size, diverse morphology, solubility, sur-
face structure and aggregation [15]. These variances provide good 
functionalities for M/MO NPs. While, on the other hand, contribute 
to their negative impact on the environment and microbial commu-
nity [15, 16]. Numerous studies emphasized on the exposure to 
M/MO NPs. It has been revealed that the NPs concentration is 
highest in soil compared to water and air, indicating that soil is the 
key for the engineered NPs liberated in the atmosphere [17, 18]. 
Nanowaste undergoes adsorption with carbon-based material and 
biomass, combined with other carbon materials or even undergo 
microbial conversion [19-20]. Endorsement of NPs by the patho-
gens might take place via diffusion, specific or non- specific up-
take, or via membrane damage [18, 21, 22]. 

 Reports on NPs interaction with microorganisms indicated that 
they bind with different biological matter and change their surface 
behaviour (Fig. 1a) via interruption of membrane-membrane poten-
tial, ROS production, oxidative damage to proteins, interference 
through electron transport or respiration, potential DNA damage 
and effects observed on the gram-positive species [21]. The defini-
tive mechanism behind the microbial community is not clear, but 
possible mechanisms are (a) damage of cell membrane, (b) oxida-
tion of protein molecules, (c) interaction with respiratory chain, (d) 
genotoxicity, (e) ROS reactive oxygen species, and apoptosis (Fig. 
2) [23, 24]. 
 Most of the toxicity studies focused on cellular level mecha-
nism; however, far less data of molecular-level interactions of NPs 
are reported and metagenomic environmental sample survey leads 
to the study of NPs effects on microbial community shift in soil 
using techniques like quantitative PCR, 16S r-RNA and species 
sensitivity distribution method (SSD) [25, 26]. 

2.2. ROS Establishment  
 ROS is a cluster of active species formed in particular meta-
bolic courses with oxygen participation. According to Haber-Weiss 
reaction, hydrogen peroxide (H2O2) and superoxide (•O2-) catalysed 
by Metal ions produce hydroxyl radicals (•OH). ROS is the main 
signalling molecules throughout cell signalling and homeostasis 
which are reactive species of molecular oxygen. ROS creates a pool 
of oxidative species comprising •O2- anion, OH• radical, H2O2, 
singlet oxygen (O2), and hypochlorous acid (HOCl). The ROS are 
produced intrinsically or extrinsically inside the cell. Molecular 
oxygen generates •O2-, the primary ROS via one-electron reduction 
catalyzed using nicotinamide adenine dinucleotide phosphate 
(NADPH) oxidase. Additional, the oxygen reduction either leads to 
H2O2 or OH• via dismutation and metal-catalyzed Fenton reaction, 
respectively [27-28], which is the most reactive and effective, as it 
can accept additional electron(e-) giving rise to water (H2O) mole-
cule. M/MO NPs can produce different ROS that can participate in 
different reactions by undergoing oxidation or reduction reactions. 
The ROS causes DNA damage by the oxidation of amino acids and 
polyunsaturated fatty acids. Alteration of the balance in the mecha-
nisms of ROS production and elimination, in favour of production, 
induces the state of cellular oxidative stress in the bacterial cell. O2 
and H2O2 originate less acute stress reactions and can be neutralized 
by endogenous antioxidants, such as superoxide and catalyse en-
zymes, while OH- and O2

- lead to acute pathogens death [29, 30]. 
 The key finding of Haber-Weiss reaction was that H2O2 is de-
composed by a chain reaction [31, 32]. The reaction chain proceeds 
by three successive steps, as followed by (i) initiation, (ii) propaga-
tion and (iii) termination (Fig. 2). 
 The chain is initiated by Fenton reaction: 
M2+ + H2O2 → M3+ + HO– + HO• ……………. (Step 1: Initiation) 
 Then, the reaction chain propagates by means of two successive 
steps: 

HO• + H2O2 → H2O + O2
•– + H+ ………………… (Step 2: Propa-

gation) 
O2

•– + H+ + H2O2 → O2 + HO• + H2O ………………… (Step 3: 
Propagation) 
 Finally, the chain is terminated when hydroxyl radical is scav-
enged by a metal ion: 
M2+ + HO• + H+ → M3+ + H2O ………………….. (Step 4: Termi-
nation) 

3. ANTIMICROBIAL ASSESSMENT OF M/MO NPs 
 MO NPs materialize as novel antimicrobial agents and thus, it 
is essential to examine the effectiveness compared to typical bacte-
ria. Current testing systems are limited by the in vitro formulation 
testing with one microbial species at the time, and rarely against 
multi-species biofilms. In this section, we review the different types 
of antimicrobial testing methods that can be used for measuring the 
antimicrobial activities of NPs. The type of test to be used depends 
on the purposes and type of info needed to be acquired.  

3.1. Disk-diffusion Method 
  Owing to more convenient, efficient, straightforward and low 
cost, Disc-diffusion or Kirby–Bauer test is probably the most 
widely used technique to determine antimicrobial resistance around 
the microbiological society. A suspension of the isolate (Approx. 1–
2 × 108 CFU/mL) is made according to the McFarland standard; 
afterward this suspension spreads evenly onto an appropriate agar 
(Müller-Hinton agar) in a Petri dish with pH 7.2-7.4 [33]. Discs are 
then saturated with different well-defined concentrations of differ-
ent Nano-antimicrobial positioned on the surface of agar. A mul-
tichannel disc dispenser can speed up placement of the discs. After 
incubation at 35 °C for 16-24 h, zones of growth inhibition about 
each of the discs are measured. A clear circular zone of no progress 
in the immediate vicinity of a disc specifies vulnerability to that 
antimicrobial [34]. The NPs size, diffusion rate, agar’s porosity, and 
possible charge interactions between the antimicrobial and the agar 
may affect the diffusion and the final size of the inhibition zone. In 
theory, the highest concentrations will be nearby the antimicrobial-
containing disc and will be diluted away from the centre (Fig. 3) 
[34, 35]. 

3.2. Agar Dilution Method 
 The above-mentioned method is used as a standard for evaluat-
ing the minimal inhibitory concentration (MIC). The MIC is noted 
as less than or equal to the lowest concentration when no growth 
takes place on any of the agar plates but the growth control. The 
method includes, the melted agar is mixed to encompass sequential 
dilutions of the nano-antimicrobial. The subsequent antimicrobial 
having medium is positioned into Petri-dishes. An aliquot enclosing 
104 CFU/mL of test microorganism is located onto the agar’s sur-
face and nurtured overnight at 37°C. Then, the plates will be stud-
ied for growth to define the last actual concentration to constrain 
growth (Fig. 4) [36, 37]. 

3.3. Broth Dilution Method 
 The broth dilution method-more versatile, generally depends 
upon microbial inoculation at a specific inoculum density of broth 
media (in tubes or microliter plates) containing antibiotics at a vary-
ing level, usually doubling dilutions are used (e.g., 1, 2, 4, 8, and 16 
µg/mL). The standardized bacterial suspension is typically 1-5 × 
105 CFU/mL. Incubation at 35°C overnight, turbidity is recorded 
either visually or with an automated reader, and the breakpoint 
concentration is established. The lowest concentration of nanoparti-
cles that prevented growth represents the MIC. The precision of this 
method is to be ±1 twofold concentration [38]. Microliter plates or 
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Fig. (1). Fate and interaction of nanoparticles in the environment. (A higher resolution / colour version of this figure is available in the electronic copy of the 
article). 

 
Fig. (2). Mechanisms of interactions between M/MO NPs and bactericidal. (A higher resolution / colour version of this figure is available in the electronic copy 
of the article). 
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Fig. (3). Disk-diffusion method. (A higher resolution / colour version of this 
figure is available in the electronic copy of the article). 
 

 
Fig. (4). Agar dilution method. (A higher resolution / colour version of this 
figure is available in the electronic copy of the article). 
 
ready-to-use strips are commercially available with NPs prepared in 
the wells. Standard trays contain 96 wells, each containing a vol-
ume of 0.1 mL that allows approximately 12 NPs to be tested in a 
range of eight × twofold dilutions in a single tray [39]. A variation 
on this approach is the agar dilution method, where a small volume 
of suspension is inoculated onto agar containing a particular con-
centration of NPs. When the inoculum has dried, the plate is incu-
bated and again examined for zones of growth. With this mi-
crodilution testing, the method uses about 0.05–0.1 mL total broth 
volume and can be conveniently performed in a microliter format 
(Fig. 5). 

3.4. Time-kill Method 
 Bacterial time-kill assay with different concentrations of NPs 
was determined. Essentially, bacterial growth after treatment at a 
different time was measured by turbidometry analysis at 600 nm. 
The optical density difference between control and test (different 

concentrations of NPs) was measured after incubation. The reduc-
tion in OD values indicates the inhibition activity of NPs and 
growth inhibition percentage was obtained with respect to the anti-
biotic positive control [ampicillin (30 µg)] [40]. To confirm the 
results, Typically, Mueller-Hinton broth is made through serialized 
dilutions of the test antimicrobial. The nano-antimicrobial concen-
trations spanning around its MIC are measured by the agar dilution 
tests. Samples are acquired at 30 min intermissions for up to 2 h. 
The samples are placed on nutrient agar and survivor counts are 
plotted to find a ‘time-kill curve’. A loopful of culture was streaked 
on a nutrient agar plate and nurtured at 37 0C for 24 hrs [41, 42]. 

3.5. Antimicrobial Activities of MNPs 
3.5.1. Gold (Au) NPs 
 Au NPs are the most studied biogenic metal due to its medical 
applications and diverse morphologies [43-45]. Au NPs efficiently 
protect against bacterial cultures because their size is slighter than 
the wideness of bacterial cell wall, allowing them to easily pene-
trate and inhibit its growth. Au NPs have no bacteriostatic or bacte-
ricidal activities and, therefore, are bio-compatible with microbial. 
However, Au NPs combined with antibiotics have robust bacteri-
cidal consequences against drug resilient bacteria. For example, 
ampicillin bound Au NPs damage ampicillin-resistant bacteria by 
multiple mechanisms [46]. 

3.5.2. Silver (Ag) NPs 
 Ag NPs have been used widely in numerous bactericidal appli-
cations as antimicrobial agents as well as treat burns and diversity 
of infections and have been exploited in personal care products; 
polymer coatings, pharmaceutical, food, fabrics, and packaging 
sectors [47]. A large number of literatures has discussed the large-
scale green synthesis of Ag NPs with different shapes and sizes 
using plants, bacteria, fungi, and yeast. The basic antimicrobial 
mechanism of Ag NPs is based on either release of Ag ions or in-
tracellular deposition of NPs [48]. The comprehensive mechanism 
chiefly includes damage of cell membrane, disturbance of the en-
ergy metabolism system, and generation of oxidative stress by ROS 
formation, and transcription inhibition. Ag NPs release Ag ions that 
interact with the cell wall proteins’ sulphur and phosphorus-
containing groups and plasma membrane of bacteria [49]. The 
communication of Ag ions with microbial cells begins with cationic 
Ag binding with negative charged microbial cell leading to devel-
opment of multiple pores in the cell membrane and outflow of the 
intracellular contents, which result in electrochemical imbalance 
allowing the passage of Ag ions across the plasma membrane into 
the bacterial cell cytoplasm followed by interaction with the intra-
cellular components leading to permanent damage of the cell [50-
52]. 
 Owing to their small size, Ag NPs can cross the peptidoglycan 
and cell membranes [53], which explain the higher sensitivity of 
gram-negative bacteria near NPs associated to gram-positive bacte-
ria that have a thicker peptidoglycan layer. The origins of bacteri-
cidal effect are cell wall synthesis inhibition, mediation of protein 
synthesis by 30S ribosomal sub-unit, and nucleic acid synthesis. 
Also, Ag NPs enhances the antimicrobial activity of antibiotics 
such as penicillin G, amoxicillin, vancomycin, clindamycin, and 
especially erythromycin, against S. aureus and E. coli [54] In addi-
tion, Ag-carbene complexes encapsulated in NPs are effective 
against multidrug-resistant bacteria [55]. 

3.6. Antimicrobial Activities of MO NPs 
3.6.1. Zinc Oxide (ZnO) NPs 
 ZnO NPs are very efficient antibacterial agents against both 
gram-positive and gram-negative bacteria, two possible mecha-
nisms could be involved in the interaction between ZnO NPs and 
bacteria:(i) the production of increased levels of ROS, mostly hy-
droxyl radicals and superoxide ion [56-59] and (ii) NPs deposition 
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on the surface of bacteria or accumulation of NPs either in the pe-
riplasmic region of cytoplasm, causing disruption of membranes 
and disorganisation of cellular function [60, 61]. It has been pro-
posed that ZnO NPs are able to slow down the development of E. 
coli owing to disturbance of cell membranes, which enhances its 
membrane permeability, helps NPs accumulate directly in the bac-
terial cell membrane and cytoplasmic regions of the cells. Together, 
production of the ROS and deposition of ZnO NPs within the cyto-
plasm or on the surface of S. aureus lead to either inhibition of 
bacterial growth or the killing of S. aureus cells. ZnO NPs are very 
likely through increased levels of oxidative stress in bacterial cells. 
Therefore, ZnO NPs improved antibacterial action is due to the 
better creation of the ROS in the existence of ZnO and UV light. 
ROS such as hydrogen peroxide (H2O2), superoxide anion (O2-), 
hydroxyl radicals (OH•), and organic hydroperoxides (OHPs) are 
poisonous to the cells as they damage cellular constituents such as 
DNA, lipids, and proteins [62]. The function of ROS in antibacte-
rial studies has been the subject of passionate discussion, and an 
overall agreement appears to be elusive [63-64] that assists its an-
timicrobial activity via the release of Zn2+ion in the cell membrane 
[65]. 
3.6.2. Copper Oxide (CuO) NPs 
 CuO NPs are popular among the scientific community due to 
their characteristic physicoPhysico-chemical, biological, and anti-
bacterial properties [66, 67]. The antibacterial property CuO NPs 
generally depends on the ROS. The characteristics of ROS are due 
to the existence of huge surface area of CuO NPs with its smaller 
particle size that increases oxygen vacancies. With increased oxy-
gen vacancies, more more will be rreactive oxygen species thatwill 
be preferred caused causing cell death due to the damage of Golgi 
complex, endoplasmic reticulum, mitochondria, DNA, and finally, 
leakage of minerals in bacterial cells and toxic metal ion are is re-
leased making them very effective antimicrobial agents. This was 
absolutely due to superoxide (O2

-) and hydroxyl (OH-). Further, 
superoxide (O2

-) with hydrogen ion from CuO NPs that generated 
to HO2

- radical, and finally, these radicals collided with electrons to 
generate H2O2

- [68, 69]. The CuO NPs produced superoxide ion in 

excess related with to standard antibiotics. In the case of CuO, the 
O2

- level decreased suddenly that indicate direct adsorption of O2
- 

for the reaction with CuO NPs to form Cu(I). The diffusion-
controlled reactions are further possible outside the cells in the 
presence of CuO [70]. 
Cu(II) + O2-→ Cu(I) +O2 
 At the identical time, Cu2O did not produce any superoxide 
radicals. It can be described that Cu2+ ion fast reacts with superox-
ide production, to participate in redox cycling; thus leading to con-
tinued oxidative stress. 
3.6.3. Nickel Oxide (NiO) NPs 
 NiO NPs have significantly better and more effective antibacte-
rial activities against all pathogenic bacteria. The activity of NiO 
NPs annealed at moderate or low temperatures proved that NiO 
NPs penetrate the cell wall of the strains and alter the cellular 
membrane and intercellular components leading to cell death. Few 
reports have also concluded that NiO completely inhibits microbial 
pathogen growth [71]. The small particle size of NiO could enhance 
its solubility and the presence of extracellular nickel ions cannot 
easily pass through the cell membrane via ion channels, but small 
NiO NPs can be uptaken by cells and then release Ni2+ intracellu-
larly [72, 73]. 
3.6.4. Titanium Oxide (TiO2) NPs 
 The antibacterial efficiency of TiO2 NPs is accredited to the 
oxidative destruction mostly passable by the ROS, such as O

.2−, 
H2O2 and HO•. The adsorbed species (such as water and oxygen) 
produced ROS due to the redox reaction between them and elec-
trons and holes generated by the photo illumination of TiO2 with 
UV or sunlight. Studies on gram-negative bacteria reveal OH• radi-
cals and superoxide ion are expected to be the main reason for the 
bactericidal effect [74, 75]. Direct oxidation by holes (h+) from the 
valence band on the TiO2 surface has to be emphasized in several 
studies [76, 77]. Concerning the degradation process, the authors 
agree that the outer membrane, if present, is the first barrier and, 
once it is broken, the cytoplasmic membrane is attacked. The loss 

 
Fig. (5). Broth dilution method. (A higher resolution / colour version of this figure is available in the electronic copy of the article). 

 

61



4018    Current Pharmaceutical Design, 2019, Vol. 25, No. 37 Chaudhary et al. 

of cytoplasmic membrane reliability, which is involved in the proc-
ess of cellular respiration, leads to the death of the cell [78]. 

3.6.5. Magnesium Oxide (MgO) NPs 
 MgO NPs are very efficient and stable as an antibacterial agent; 
its mechanism is still unknown, but it produced ROS, such as su-
peroxide anion (O2−), which is produced in the excess amount due 
to huge surface area of MgO NPs. ROS mechanism of the antibac-
terial activity of MgO NPs may be lipid peroxidation and the occur-
rence of holes in oxygen on the surface of MgO NPs. However, the 
high alkalinity and presence of oxygen gaps, MgO NPs show an 
exclusive antibacterial property. When the interaction of MgO NPs 
with bacteria, subsequently disrupts the bacterial surface, damages 
the cell membrane and causes lipid peroxidation have been planned 
to describe the antibacterial properties of MgO NPs [79, 80]. 
Electrostatic interaction between the bacteria and MgO NPs surface 
was responsible for cell death [81, 82]. It has been observed that 
MgO NPs displayed great activity against bacteria owing to the 
interaction of NPs and bacteria. It was observed that MgO NPs 
taking up halogen gases owed to the defect nature on their surface 
having a positive charge, which gives rise to strong interaction with 
negatively charge bacteria [79, 83]. 

3.3.6. Calcium Oxide (CaO) NPs 
 The CaO NPs show excellent antibacterial properties against E. 
coli and S. aureus, which is in accordance with the documented 
literature [84, 85]. The antibacterial reaction is due to strong con-
nections between bacterial cells and CaO NPs. The CaO NPs show 
adequate antibacterial property due to their large surface area, 
which offers improved interaction with bacteria and ROS release on 
their surface [86, 87]. CaO NPs have hydration energy in water 
because of high alkaline pH and ROS generation [85-88]. The ROS 
intermingle with the carbonyl linkage that is existing in the bacte-
rial cell membrane, peptide linkages/polyunsaturated phospholipids 
and influence protein degradation, which consequently indicates the 
disturbance of bacterial cell wall and discharge of toxic Ca2+ ion. 
Therefore, CaO NPs demonstrated outstanding antimicrobial prop-
erty but displayed noxiousness due to the generation of ROS free 
radicals [89]. 

3.6.7. Cerium Oxide (CeO2) NPs  
 In CeO2, an atom has two oxidation states (Ce4+, Ce3+). The 
current literature suggests that Ce3+ increases as particle size in-
creases with (Ce3+) are less than 1% in 10 nm particles, whereas it 
rises to 6% when the size reductions to 6 nm. In addition, the oxy-
gen gap exists in the oxidation states of two CeO2 NPs [90]. The 
formations of oxygen hole are complemented by the reduction of 
Ce4+ to Ce3+ subsequent in loss of an oxygen molecule. Such dis-
tinctive radical scavenging ability of cerium makes CeO2 NPs find 
applications in wound healing as they can act as radical scavengers 
and block the ROS making towards eradicating bacteria [91]. 

3.6.8. Iron Oxide (Fe3O4) NPs 
 Fe3O4 NPs are active antibacterial agents against gram-positive 
and gram-negative bacteria. However, they show different effects 
on growth and membrane activity in gram-positive and gram-
negative bacteria. Importantly, Fe3O4 NPs have shown a better bac-
tericidal effect on gram-negative than on gram-positive due to the 
presence of ROS, which can lead to oxidative stress, damage of 
proteins, cell membranes, and DNA, being one of the key mecha-
nisms of nano-toxicity [92, 93]. The ROS production follows the 
Fenton reaction from the metabolic activity, H2O2 which is a toxic 
oxidant causing DNA and protein damage, created in cultures of all 
aerobic organisms [94, 95]. Electrostatic interactions between the 
bacterial cell and NPs result in damaging of cells, which leads to 
the death of bacteria [96-98]. The small sizes and large surface area 
of NPs endorse their interaction with bacterial cell membranes, and 
the inactivation of bacteria could be coupled with a diffusion of 

NPs into the bacterial cell [99-101]. Fe3O4 NPs dispersal inside the 
culture media, diverse oxidation-reduction reactions are monitored, 
including both the species existing in magnetite, Fe3+ and Fe2+, 
subsequent into a generation of different and further strong reactive 
oxygen species [102-104]. 
 The reactions are known as the Fenton reaction or the Haber-
Weiss cycle.  
Fe (III) + H2O2→Fe (II) + OH

-
 + OH o 

Fe (II) + HO→Fe (III) + HO2
o+ H+ 

4. AGRICULTURAL APPLICATIONS OF M/MO NPs 
 Application of NPs in agricultural applications, including nano-
fertilizers, nanoparticles, or nanopesticides for nutrient manage-
ment, genetic improvement, plant disease treatment, and plant 
growth promotion has been a rapidly growing research area [105, 
106]. The cellular responses of bulk and nano-sized metals such as 
Cu, Fe, Ce, Ti, and Ag or their ions are very different [107]. The 
use of NPs affords several approaches to increase crop production 
and crop nutraceutical quality [108, 109]. Recently, the use of NPs, 
such as insecticides, fungicides, and nano-fertilizers has been inves-
tigated, was reported to induce faster germination, increasing the 
plant tolerance towards biotic and abiotic stresses, favouring effi-
cient nutrients management and increasing plant growth while re-
ducing environmental influence compared to conventional methods 
[110, 111]. 
 In general, NPs impact on plants depends on several factors 
including composition, concentration, size, physic-chemical proper-
ties, and plant type [112, 113]. Metal NPs concentration exceeding 
optimal range induces stress and/or toxicity, generates ROS and 
disrupts cellular metabolism. The plant reacts to these changes by 
producing antioxidant enzymes and non-enzymatic components to 
diffuse the effect of ROS cytotoxicity on the cellular and sub-
cellular systems [114]. Low doses of Cu NPs (5-20 mg Cu per 
plant) induce metabolic changes due to Cu accumulation and ROS 
generation [115]. In addition, when 5 mg L-1 CuO NPs were applied 
in Arabidopsis thaliana (L.) Heynh, the flavonoid content was in-
creased.  
 A significant gene induction due to oxidative stress, sulfur as-
similation, glutathione, and proline biosynthesis was also reported 
as a result of CuO NPs induced stress [116]. While CuO NPs (0-
200 mg L-1) were applied to leaves of cucumber plants, it signifi-
cantly reduced the fruit firmness [117]. When 0.006 mg L-1Cu NPs 
were applied on plants, the total phenols increased the concentra-
tion of the enzymatic and non-enzymatic compounds in tomato 
fruits when altered [118] and similar results were reported in 
jalapeno peppers with combined treatment with Cu NPs with Chito-
san-polyvinyl alcohol (Cs-PVA) at concentration up to 10 mg L-1 

[119]. In an attempt to reduce oxidative stress caused by ROS upon 
application of Cu NPs, the plant activates antioxidant compounds 
such as glutathione (GSH), vitamin C, and carotenoids and antioxi-
dant enzymes [ascorbate peroxidase (APX), superoxide dismutase 
(SOD), and catalase (CAT)] [120, 121]. 

4.1. M/MO NPs in the Food Sector  
 Potential applications of M/MO NPs in the food industry grows 
and, consequently, do intended or unintended human exposure to 
NMs.122 However, few studies focused on toxicity associated with 
the presence of M/MO NPs in food and slight is discovered about 
bioavailability, biodistribution ways of M/MO NPs, and their ulti-
mate toxicity. Most noticeably, M/MO NPs used as food additives 
will come in straight interaction with a humanoid body part, subse-
quent in higher levels of exposure depending on their concentration 
in food. Therefore, the impact of M/MO NPs increased use in foods 
as flavours or colour additives has attracted the interest of public 
and government sectors [123]. 
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 A study on TiO2 in sugar-coated chewing gum revealed that 
>90% of TiO2 in chewing gum is nano-sized and can be easily re-
leased, swallowed by person chewing the gum, and gradually ac-
cumulate in the body [124]. Similarly, upon consumption of foods 
containing E551, gut epithelium is also exposed to SiO2NPs [125, 
126]. Nanoencapsulation also leads to direct contact of M/MO NPs 
with humans through oral intake. For example, SiO2 NPsused as 
fragrance carriers or flavours are frequently used M/MO NPs in 
food [88]. Moreover, lipid-based nanoencapsulation has been de-
veloped to improve the performance of antioxidants by enhancing 
their solubility and bioavailability [127] and entrapping bioactive 
for effective absorption and targeted delivery [128]. However, the 
safety of nanoencapsulation remains unidentified and risk assess-
ment and long-term toxicity investigations are necessary [129-131]. 
 Nanoscale edible coatings have emerged as an attractive alter-
native to preserve food quality, extend storage life, and prevent 
microbial spoilage [132-134], but also increase direct exposure to 
M/MO NPs. For example, edible coatings based on gelatine that 
contain cellulose nanocrystals [135], chitosan/ nanosilica [136], 

chitosan film with nano-SiO2 [137], and alginate/lysozyme nanola-
minate coatings preserve fresh foods and extend their shelf-life 
[138]. Moreover, another new polyethylene nano-packing contain-
ing nano-Ag, kaolin, anatase or rutile-TiO2 preserves the quality of 
strawberry fruits [139]. 

5. IMPACT OF M/MO NPS ON PLANTS 
 M/MO NPs toxic impact on plants is related to their chemical 
toxicity such as discharge of lethal metal ions and the stress or 
stimuli produced by NPs surface, size and/or shape leading to 
higher bioavailability and toxicity of M/MO NPs [140, 141]. 
Moreover, the toxicity of M/MO NPs involves the production of 
hydroxyl radicals upon exposure to visible light producing extracel-
lular ROS that can damage the cell membranes and change the 
membrane permeability-increasing NPs diffusion into the cell 
[142]. On the contrary, several studies revealed the positive effects 
of M/MO NPs on plant growth. The impact of M/MO NPs on 
plants is shown in Fig. (6). 

 
Fig. (6). The impacts of M/MO NPs on plants. (A higher resolution / colour version of this figure is available in the electronic copy of the article). 
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5.1. Ag NPs 
 Exposure of snails and soil matrix to Ag NPs decreases the 
activity and viability of land snail and fungal population frequency 
in soil [143]. Spherical shaped Ag NPs (10 to 20 nm) showed 
strong antifungal activity against Bipolarissorokiniana, the spot 
blotch pathogen of wheat [144]. Ag NPs (200–800 nm) enhance 
plant growth [145], whereas 35-40 nm appositively influenced the 
root and shoot growth of different plants [146] due to the inability 
of large NPs to penetrate in the studied low concentration [147]. An 
enhancement of lipid peroxidation was also observed in the wheat-
pathogen phyto-system compared to NPs or pathogen alone [148]. 
Due to its fungicidal activity, Ag NPs have a significant impact on 
eliminating fungi [149]. Nonetheless, regardless of their proven 
antibacterial activities on a laboratory level, applications of Ag NPs 
in agriculture are still not very recommended because of the release 
of silver ions and they induce biomass accumulation in soil [150, 
151]. 
 There is a strong correlation between the size of Ag NPs and 
their toxic impact on the plant as smaller sizes have higher toxicity 
[152, 153]. For example, higher concentrations of Ag NPs (<30 
nm) inhibit the root and shoot growth of different plants as the re-
sponse to Ag NPs stress leads to enhancement in ROS and making 
of antioxidant enzymes and molecules as an adaptive mechanism 
[154-157]. Moreover, Ag NPs impact DNA and influence gene 
expression in several plants [158-161] and the physiological im-
pacts of Ag NPs expressed as a decrease in transpiration [162], 
chlorophyll concentration [163-166] and chlorophyll fluorescence 
[167] are observed. Substantial alteration in various macromole-
cules, lipids, proteins, lignin, pectin and cellulose was observed in 
Raphanussativus after treatment with 500 mg/L of 2 nm Ag NPs 
[168] and plant hormones such as cytokinin and auxin are moreover 
affected by Ag NPs [169, 170]. 
 Recent studies revealed that a combination of Ag NPs with 
different treatment/compounds impacts plants differently [171, 
172]. For example, Ag NPs treatment combined with the magnetic 
field improves yield in Zeal mays, whereas nitric oxide controls Ag 
uptake, antioxidant system, oxidative stress, and anatomical struc-
ture as well as alleviates the impact of Ag NPs [173]. 

5.2. Cu/CuO NPs 
 Cu is a vital micronutrient combined in numerous proteins and 
enzymes and plays a significant function in plant nourishment. Cu 
NPs have various applications such as gas sensors, catalysts, elec-
tronics, batteries, heat transfer nanofluids, and antimicrobial 
agents.174 Due to its oxidation state, CuO NPs have higher toxicity 
than Cu NP. Low concentrations (<0.25 ppm) of CuO NPs posi-
tively impact on Elodea densa (waterweed) and stimulate photosyn-
thesis, but higher doses (>1 ppm) suppresses photosynthesis. The 
morphology of the roots is badly affected with Cu and CuO NPs 
and complete inhibition is reached at a high dose of NPs [175-180]. 
Different antioxidant compounds were observed to be significantly 
increased in Plants treated with CuO NPs, found to have increased 
levels of antioxidants possibly due to activation of the plant protec-
tive mechanism. Several researchers reported large accumulation of 
oxidatively altered, mutagenic DNA lesions in different plants upon 
treatment with CuO NP; which also affect the photosynthetic activ-
ity negatively by inactivating PS II reaction canters reducing elec-
tron transport, photosynthetic pigments, thylakoid number per 
grana, transpiration rate, photosynthetic rate, and stomatal conduc-
tance. 

5.3. ZnO NPs 
 Zinc insufficiency is a general micronutrient issue that undesir-
ably affects agricultural production in alkaline carbonate soils, 
characteristics of arid and Mediterranean. Zinc availability in cal-
cium carbonate soils is limited by the alkaline pH that reduces zinc 
solubility and the high calcium carbonate (CaCO3) content that 

absorbs and precipitates zinc. Diffusion of dissolved zinc move-
ment from fertilizer to the plant roots follows the dissolution proc-
ess. ZnO NPs have stronger antimicrobial activity than large zinc 
particles [181] and can induce ROS generation that causes cell 
death as the anti-oxidative capacity of the cell exceeds. Generation 
of reactive nitrogen species (RNS) and hydrogen peroxide (H2O2) 
upon exposure to Ag and ZnO NPs on the duckweed (Spirode-
lapunctuta) reveals the toxicity of Ag and ZnO NPs which is 
mainly caused by the particulates and ionic forms. Zn NPs encour-
age free radical development in wheat, high levels of antibacterial 
activity against B. subtilis and S. paratyphi. Biosynthesized ZnO 
NPs protect against bacterial and fungal phytopathogens indicating 
as effective antimicrobial and anticancer mediators for biomedical 
uses [182].  

5.4. TiO2 NPs 
 TiO2 NPs are widely used in wastewater treatment as a photo-
catalyst, anti-corrosion coatings, personal-care products, antiseptic 
and wastewater. TiO2 does not form toxic and dangerous com-
pounds and, therefore, can have applications in plant protection as it 
possesses excellent pathogen disinfection efficiency that can be 
further enhanced by dye doping and other methods. Few studies 
indicate that TiO2 NPs might have a constructive and destructive 
influence on plants with studies where TiO2 NPs were used at foliar 
level discloses encouraging impact on plants. Ti encourages the 
manufacturing of more carbohydrates growth and photosynthesis 
rate in plants. TiO2 can photo-catalytically degrade pesticides. 
Moreover, foliar treatment of TiO2 NPs resulted in improved plant 
growth, rises fruit yield, and chlorophyll concentration in Solanum-
lycopersicum. However, high concentrations of TiO2 NPs are poi-
sonous to plants, even in soil systems with a phytotoxic response 
similar to Ag NPs or CuO NPs leading to a reduction in plant 
growth and mitotic index and rises in ROS, antioxidant activity, and 
genotoxicity [183]. 

6. M/MO NPs IN PESTICIDES  
 Insects make up more than half of Earth’s diversity of species 
with a very successful evaluative history. The insects are the impor-
tant organism on our planet because of significant evolutionary 
features like wings, malleable exoskeleton, high reproductive po-
tential, habits diversification, desiccation-resistant eggs and meta-
morphosis. While insects act as a vector for many vector-borne 
diseases and damage various agriculture land by infecting various 
crops, it influences health and economy as well. To suppress agri-
culture loss, several chemicals have been utilized to defeat their 
reproduction and feeding habits [184]. Metal oxide could be used as 
pesticides as shown in Fig. (7). 
 Nanotechnology is an encouraging arena of the interdisciplinary 
research study; it would be boon for agriculture crop management. 
While the utilization of NPs for crop protection in agriculture, it is 
an under-explored research area [185]. To overcome the pest popu-
lation in agriculture land, pesticides are used and important for 
national food security. Nanomaterials can offer targeted tools in the 
form of pesticides with environmentally responsive controlled re-
leases via compound and chemical changes. Many countries are 
now being shifted from the use of chemical pesticides to biological 
control, wherever the usage of pesticides and biological nanomate-
rials have a vital function to play in pest control [186, 187]. Since 
the preparation of nanomaterials is simple and reliable, it was pre-
pared from Pongamiapinnata, Azadirachtaindica, Annona-
squamosa, Chrysanthemum sp. and utilized for various biological 
purposes [188-191]. 

6.1. Occurrence of NPs in Several Insects 
 NPs are naturally occuring nano-structures but are being over-
looked [192]. Nanotechnology-based industries have made little use 
of ‘free’ technology accessible in nature [193]. A serious instance is 
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the ordered hexagonal packed array of constructions in the wings of 
cicada, for instance, Psaltodaclaripennisashton and termite, for 
example, Rhinotermitidae family [194]. Surveys have indicated that 
the size of NPs may vary from 200 to 1000 nm [195]. The struc-
tures tend to deliver a rounded shape at the apex and protrude some 
150-350 nm out from the surface planer. These wing NPs help in 
the aerodynamic efficiency of the insect. Nanostructure correspond-
ingly exists in the eyes of pests. The colour element of the butter-
fly’s wings is nothing but NPs.  

6.2. Nanopesticides 
 Nanopesticides can be defined as the plant protection products 
formulated intentionally using NPs, to enhance efficacy and reduce 
an environmental load of pesticides. Nanopesticides include a large 
diversity of products and cannot be regarded as a solitary class. 
Nanopesticides can comprise of carbon-structured parts (e.g. poly-
mers) or inorganic ingredients (e.g., metal oxides) in numerous 
forms (e.g., particles and micelles). The aims of nano-formulations 
are mostly similar to other pesticide formulations and consist in 
growing the apparent solubility of the poorly soluble active ingredi-
ent, liberating the active ingredient in a slow and targeted manner 
and shielding the active ingredient against early degradation. 

6.3. Developing New Nanopesticides 
 Ecologists have long tried to manage outbreaks of insects by 
biological control, which is a lengthy process. Controlled release 
formulations (CRFs) subordinate the active compound with inert 

materials. Furthermost controlled release bio-pesticides applications 
still are successfully made due to the progresses in the nanotech-
nology part. Nanocapsules have been widely utilized in the medici-
nal area as a drug carrier in the handling of various diseases [196-
198]. Microencapsulation has been employed as a flexible instru-
ment for hydrophobic pesticides, improving their dispersal in aque-
ous media and allowing a controlled release of an active compound. 
As smart delivery systems, they discuss more selectivity, without 
hindering in the bioactive compounds to the target pathogen [199]. 
The advantages of the use of NPs insecticides is it decreases the 
troubles related to drifting and leaching, due to its substantial na-
ture, and pointers toward a further active interaction with the target 
pest.  

6.4. Nanoencapsulation 
 It is a technique in which a chemical is gradually but well re-
leased to the special host for insect pest control. Release mecha-
nisms comprise dissolution, biodegradation, diffusion and osmotic 
pressure with specific pH [200]. Encapsulated citronella oil, nano-
emulsion is made by high-pressure homogenization of surfactant 
and glycerine. Nanopesticides, nanofungicides and nanoherbicides 
are being utilized proficiently in agriculture [165]. Bhagat et al. 
[201] stated that eco-friendly controlling of fruit flies including 
pheromones, is advantageous in cutting down the unwanted pest 
populations accountable for reducing the yield and crop quality. A 
nanogel has been made from a pheromone, methyl eugenol (ME) 
using a low-molecular-mass gelator. The participation of the nano 

 
Fig. (7). MO NPs in agriculture as pesticides. (A higher resolution / colour version of this figure is available in the electronic copy of the article). 
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gelled pheromone brought about active management of oriental 
fruit fly, Bactroceradorsalis, a predominant injurious pest for a 
number of fruits with guava [202]. 

6.5. Pest Management in Agriculture 
 Nanotechnology has transformed conventional agriculture into 
a modern counterpart. They have shown countless potential for pest 
management and control. However, it also produced some new 
concerns in the form of pest resistance. Polyethylene glycol-coated 
NPs have showed the enhanced insecticidal activity of garlic essen-
tial oil against Triboliumcastaneum. Estimated control efficiency 
around 80% against adult T. castaneum, attributed the slow and 
constant liberation of active ingredients from the NPs. Uses of vari-
ous NPs like Ag, Al2O3, ZnO, TiO2, etc used in management and 
control of rice weevil, grasserie disease in silkworm, baculovirus 
caused by sitophilusoryzae, bombyxmori and B. morinuclear poly-
hedrosis virus, respectively. The transformation of Bombyxmori 
nucleopolyhedrovirus by lipophilically coated SiO2, Al2O3 NPs in 
the hexagonal close-packed α structure and aspartate capped-Au 
NPs in B. mori cell line using cytopathic effect and plaque reduc-
tion assay was studied by Das et al. Consequently, commercially 
accessible insecticides, inorganic Al2O3 may offer a low-priced and 
consistent option for control and management of pests. Debnath et 
al. studied the entomotoxicity of SiO2 NPs against rice weevil and 
compared the efficiency with bulk-sized SiO2. Non-crystalline SiO2 
NPs possess high effectivity more than 90% mortality against the 
pest, pointing towards the effectiveness of SiO2 NPs to manage-
ment and control pests. Nano-encapsulation of pesticide permits 
appropriate absorption of the chemical into the plants, owing to 
slow and constant liberation which has a long-lasting and persistent 
effect, unlike the normal agrochemicals. Man-made pesticides have 
harmful environmental impacts, but their high specificity to the 
targeted pests. Thus, there is a necessity to overcome the limitations 
of botanical insecticides with the use of NPs-based technologies in 
pest management. 
6.5.1. Nanoherbicide 
 Weeds are the main menace, which reduces crop productivity to 
a greater extent in the farming sector. Eradicating weeds using tra-
ditional techniques is lengthy. There are numerous commercial 
herbicides available in the market. They exterminate the weeds as 
well as an impairment to the standing crops. They are accountable 
too in reducing the soil fertility and consistently, contributing to soil 
contamination. Nanoherbicides can play a vital role in weeds con-
trol from crops via an environmental friendly way. Encapsulation of 
polymeric NPs with Herbicides results into environmental safety. 
Uneven application of herbicides leaves behind traces in soil, which 
lays the foundation to damage the standing crops. Incessant employ 
identical herbicide for the regular time period. Weeds develop the 
resistance against the same herbicide. Loading of target-specific 
NPs with the herbicide has been produced for delivery in the roots 
of weeds. These molecules go into the roots of weeds, translocate 
into cells and constrain metabolic pathways such as glycolysis. 
Finally, direct towards the demise of plants.  
 Noxiousness study of poly(ε-caprolactone) nanocapsules com-
prising ametryn and atrazine against alga Pseudokirchneriellasub-
capitata and the microcrustacean Daphnia similis. Ag NPs chitosan 
encapsulated paraquatenano herbicides used against Eichhor-
niacrassipes. Ag, Cu, Fe, Zn, Mn-based nanoherbicides used 
against Allium cepa, Cu nanoherbicides used against Cucurbi-
tapepo, CuO nanoherbicides used against Raphanussativus, Loli-
umperenne and Loliumrigidum, CuO and ZnO nanoherbicides used 
against Fagopyrumesculentum, Cu nanoherbicides used against 
Elodea densa, CuO and ZnO nanoherbicides used against Cucumis-
sativus.  
 
 

6.5.2. Nanobarcodes 
 Nanobarcodes are prepared through a vastly scalable, semi-
automated electroplating process using inert metals such as Au, Ag, 
etc. into templates defining particle diameter. These nanobarcodes 
are used as recognition tags for multiplexed investigation of gene 
expression. Nanotechnology supported progression in biotechnol-
ogy has seen enhancement in the plant resistance in the direction of 
environmental stresses. While the capability of extracts from differ-
ent plant species to prepared NPs could be described using the ex-
tensive existence of polyphenolic compounds in the kingdom of 
plant. An accurate knowledge of the green synthesis method is re-
quired to understand the potential of process in the medical and 
industrial sectors. Producing consistently dispersed NPs through 
green synthesis is a big challenge, as several parameters like tem-
perature, pH, nature of capping agent; concentration of active in-
gredients may play an important function in defining the size and 
morphology.  
 Therefore, dropping the capping, or stabilizing agents contribut-
ing to the green synthesis is required to be examined to specify NP 
structural relationships. NPs prepared by medicinal plant extracts 
should be examined for a variety of bioactivities compared to Phys-
ico-chemical synthesized NPs, to study whether the observed bio-
activities could be due to the existence of capping agents in the 
NPs. Taking into consideration, bioactivities of NPs differ in their 
size, shape and zeta-potential. In-spite of outstanding antibacterial 
properties reported against antibiotic-resistant strains, it is not clear 
whether this is due to NPs, the compounds attached to NPs, or both.  

CONCLUSION 
 Currently, NPs are used vastly and have become an essential 
part of humanoid life. Nevertheless, owing to the existing prerequi-
site and modern life, environs cannot be ignored. It is noticeable 
from the assessment that M/MO NPs in superfluous are dangerous 
to plant life, while, in traces, beneficial for plants. Nanoscience is a 
fascinating lot of research finance, particular of which needs to be 
diverted for the alertness of the people about the appropriate dis-
carding of NPs based products. This review article clearly shows 
the influence of M/MO NPs on plant life; however, there is a neces-
sity of study to understand the molecular mechanism of plant-NPs 
interaction. There are many research articles that display the fa-
vourable part of M/MO NPs in the agriculture sector, on the other 
hand, the mechanism at large extant yet to be unstated, and the 
studies are in its preliminary phase. Consequently, numerous study 
research is essential before bringing the NPs to the field. The 
maximum study shows morphological variation caused to plants 
due to the M/MO NPs. Thus, research is desirable in the area to 
know the influence of M/MO NPs on the plant. Subsequently, ap-
plying eco-friendly practices has become more and more indispen-
sable for accomplishment in today's agro-business; bio-inspired 
attitude is attractive in biological researches and several other ap-
propriate arenas. 
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Abstract. In the present study, microwave-assisted and chemically treated carbonized Ficus benghalensis 
leaf (MACFBL) material was used as an adsorbent material for the  removal of fluoride from water. The 
results of the characterization of MAFBL carbon material exhibited ideal adsorbent properties. The 
fluoride adsorption experiments were performed under the batch mode to improve the different affecting 
parameters such as contact time (0-300 min) and temperature (303-343K) at predetermined pH (5), 
agitation speed (120 strokes/min), fluoride concentration (2 mg/L) and adsorbent dose (5 g/L). The 

maximum fluoride removal efficiency of fluoride on MACFBL material was found 86.5 %. The fluoride 
adsorption data applied for four well known kinetic models such as pseudo first-order, pseudo second-
order, intra-particle diffusion, and Elovich kinetic models. The pseudo second-order kinetic study shows 
the most favourable mechanism for the removal of fluoride. Thermodynamic investigation proposed that 
the fluoride adsorption process onto MACFBL was exothermic. The instrumental study of MACFBL 
adsorbent material before and after adsorption during FTIR,SEM, EDX and XRD techniques established 
the fluoride adsorption on the carbon surface. The developed adsorbent material (MACFBL) is efficient 
for the removal of fluoride. 

1.  Introduction 

The rise in high concentrations of fluoride in groundwater is of significant concern worldwide due to 

natural and anthropogenic actions contributing to health threats for the human population [1,2]. In 

general, fluoride in ground is derived through the degradation of distinctive natural . minerals found in 

the different soils and rocks with .which the water interacts[3]. Fluoride can, other than natural sources, 

originate in .effluents from the semiconductor, .metal processing, fertilizer and glass manufacturing 

industries [4,5]. The maximum allowable limit of fluoride content in drinking water for a human being 

is 1.5 mg / L, as set by the Bureau of Indian .Standards (BIS). and World.Health Organization. (WHO) 

[6,7]. Fluoride is an extremely toxic ion at concentrations greater than the allowable level and may 

contribute to multiple health issues, such as skeletal fluorosis ., dental fluorosis, neurological injury, 

osteoporosis, parathyroid. damages, Alzheimer's .disease, .male infertility, thyroid. and kidney problems, 

liver damage, etc.[8]. 

In many developed and. developing countries, including. Asia, the USA, and. Africa, higher fluoride 

concentrations in groundwater have been recorded. It has been found that with excess fluoride 

concentration, 17 different states of India are strongly affected, particularly Andhrapradesh, 

Telangana, Rajasthan, Madhya Pradesh, Gujarat, Assam, Uttar Pradesh and Tamilnadu [9, 10]. Owing 

to their .adverse effects on humanwellbeing and the .environment, various methods for the expulsion of 
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fluoride from water have been developed over a few decades. That includes ultrafiltration, separation 

of solvents, sedimentation, absorption, coagulation, reverse osmosis, electrodialysis, ion exchange, 

adsorption, etc. [11, 12, 13]. In view of its low-cost installation, quick and simple maintenance, 

effective efficiency and fast operating procedure, adsorption is extensively considered and adopted 

among all these methods [12, 13]. 

The condition of excess fluoride content in drinking water is increasing gradually, and commonly used 

adsorption methods have been used to conduct water defluoridation. In recent years, activated carbons 

and various unconventional biomass materials such as Citrus limonum (lemon) leaf [3], KOH-treated 

Syzygium cumini Seed [10], Sawdust [11], tree bark [14], leaves [15], fruit shell / peal [16] and fruit 

seed [17] have been investigated and recorded for fluoride removal due to their low cost, simple 

availability in large amounts and effective fluoride removal. Industrial activated carbon treated with 

sugarcane bagasse[18], Hyacinth beads [19], aluminium impregnated coconut fibre [20], Camellia 

oleifera seed shell,[21], Santalum Album Leaf Powder[22], Al-impregnated Eucalyptus bark[23], Tea 

waste biomass[12, 24] and various carbon material identified by researchers for defluoridation of 

water [25]. The purpose of the present study is to set up and investigate the kinetic and thermodynamic 

efficacy of non-conventional adsorbent material obtained for the removal . of fluoride from the aqueous 

solution. using Ficus benghalensis leaves. 

2.  Material and Method 

Analytical grades chemicals were used in the present work, such as sodium hydroxide, acetic acid., 

hydrochloric acid., nitric acid.,  sulphuric acid., sodium fluoride, sodium bicarbonate, sodium sulphate, 

sodium chloride, sodium phosphate, potassium hydroxide, sodium nitrate, 1, 2-cyclohexane 

diaminetetraacetic acid (CDTA) and these chemicals were acquired from S-D Fine Chemicals Ltd or 

Merck India Limite Ltd.  

2.1. Preparation of Adsorbent 

The Ficus benghalensis leaf collection was taken from the neighbourhood area. To extract dust and 

additional impurities, it was washed with water. It was ground using a home blender after air drying 

and then sieved through a mesh size of 300. The leaf samplewas rinsed with double distilled .water and 

was .dried for 24 hours in an oven .at 80 OC. The resulting dried leaf powder of Ficus benghalensis was 

carbonised in the muffle furnace at 500OC for 5 hours. This carbonised leaf powder was again 

triggered for 30 minutes at one-minute intervals in a domestic microwave (900MW). The microwave-

assisted carbonised leaf powder was then individually impregnated for 24 hours with 0.5 N sodium 

hydroxide and 0.5 N sulfuric acid. With double purified water, the resulting carbon material was 

washed until a stable pH . of the .slurry was produced. Finally, the carbon sample was .dried in a vacuum 

oven at 110 OC, mashed well and kept for future use in airtight plastic containers. Microwave-assisted 

carbonised Ficus benghalensis leaf is the activated material developed from the Ficus benghalensis 

leaves and was referred to as MACFBL subsequently (Figure 1). 

2.2. Characterization of adsorbent 

2.2.1. Proximate analysis  

Physico-chemical parameters of MACFBL were studied, like pH, moisture, ash, volatile matter, bulk 

density,  fixed carbon, water, and acid-soluble matter of MACFBL were examined. The results of the 
ultimate analysis were summarized in Table 1. Using the .Elico pH metre, model LI.-120, the .pH of the 
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MACFBL bio adsorbent material was determined and other parameters were evaluated by utilizing 

standard  analytical test methods [28, 29, 30]. 

 

 
Figure 1: Graphical representation of the development of carbon material (MAFBL) 

 
 

2.2.2. Ultimate .analysis. 

The Brunauer .-Emmett .-Teller . (BET) surface .area pore characteristics were analyzed by using 
by a Quanta Chrome Nova-1000 surface analyzer instrument using a computer and software-

controlled nitrogen gas adsorption analyzer at -1960C. Using the Elementar Vario EL III model (C-H-

N Analyser), the elements like C, H, N, and S were analysed. Scanning .Electron .Microscopy (.SEM) 
(JEOL. Model JSM.-.6390LV) was used for the study of MACFBL's microstructure morphology. 

Electron dispersive .X-ray (EDX) (JEOL JSM-7600F FEG-SEM model) was used for the element and 

chemical classification of the developed MACFBL material. The FTIR spectra wereobtained by using 

Fourier-.Transform-.Infrared-.Spectrophotometer (Thermo .Nicolet, .Avatar 370) with KBr. The FTIR 
spectra give information about the characteristic functional groupsnearby on the MACFBL bio-

adsorbent material. The Structural integrity of the bio-adsorbent samples was checked by Powder X-

ray diffraction (Model: Bruker AXS D8 Advance diffractometer). 

 

2.3. Batch adsorption experiments 

The developed MACFBL carbon material was .used for the .defluoridation of .water by batch 

adsorption experiments at different initial concentrations of .fluoride (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):  

qe =
(Co − Ce) V

m
                                                             (1) 

Where m, V, C0 , Ce and qe are the mass of adsorbent (g), the .volume.of the sample solution 

(L), initial concentration of fluoride (.mg/L), fluoride concentration at equilibrium (mg/L) and amount 

of fluoride .adsorbed at .equilibrium (mg/g), respectively. The fluoride .removal efficiency from .the 

water was evaluated by equation. (2): 

% Removal. of fluoride =
(Co − Ce)

Co
 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 
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utilizing MACFBL material. The kinetic of fluoride.adsorption was studied by applying four different 

models, e.g., pseudo .first-order, pseudo .second-order, .Elovich and .Intra-particle .diffusion 

.models[Table 1]. .The thermodynamic analysis for enthalpy.change,entropy.change and.free 

.energy.changewas carried outthe fluoride adsorption onto MACFBLcarbon material. Finally, fluoride 

desorption study and impact of various counter anions has .been investigated .for the .removal of 

.fluoride onto MACFBL material. 

 

Table  1.Empirical kinetic equations and its parameters [31, 32]. 

Kinetic Models Kinetic equations 
Equation 

Numbers 

Pseudo .first-order 
.kinetic .model 

 

             𝑙𝑜𝑔(𝑞𝑒 − 𝑞t) = log 𝑞𝑒 − (
k1

2.303
)  t                 

 

(3) 

Pseudo .second-.order 

kinetic .model 
(

𝑡

𝑞𝑡
) = (

1

𝑘2 𝑞𝑒
2

) +  (
1

𝑞𝑒
)   𝑡                         (4) 

Intra .-.particle diffusion 

.model 

 

       𝑞t   =   𝑘𝑑 t
1/2    +     C                                        

 

(5) 

.Elovich kinetic .model 

 

 𝑞t  =  (
1

B
)  𝑙𝑛 𝐴𝐵 +  (

1

B
) 𝑙𝑛 𝑡                         

 

(6) 

 

4. Result and. Discussion 

4.1. Characterization .of adsorbent material 
Table 2. provides the physicochemical characterization results of the chemically activated microwave-

assisted carbonized Ficus benghalensis leaf (MACFBL), i.e. the proximate and ultimate analysis. The 

Physico-chemical results obtained by characterization of MACFBL shows that the chemical activation 

and microwave treatment achieves the tremendous adsorbent carbon material required for fluoride 
adsorption. 

 

4.2. Fourier transforms infrared (FTIR) study 
Figure 2(a) displays the .FTIR spectrum of .the MACFBL .carbon material .before and .after fluoride 

adsorption. The number of peaks reflects MACFBL's adsorptive existence The peaks in the region 

3700 to 3400 cm-1 is because of the existence of –N-H and –O-H stretching vibrations. The peaks in 
the region 2900 to 2500 cm-1 represents the –CH2 symmetrical and asymmetrical stretching. The peak 

region from 1700 to 1400 cm-1reveals the appearance of the carbonyl group of ketones, esters and 

amide. The peaks due to –N-H deformation and bending were observed in the region 1400 to 1500 cm-

1. Around 1200 to 500 cm-1 position, peaks observed due to the existence of   –C=S, -C-N, –.C-H -.C-O 
and -.C-C- stretching .vibrations and .deformations. The shift in peak values and intensity band decrease 

might be because of the appearance of a chemical relationship between the .functional groups which is 

in attendance on the .surface of MACFBL. The shifts in the spectra demonstrate that MACFBL will be 
a helpful adsorbent material in the fluoride adsorption process. The IR band which either disappeared 

or decreases/increases in intensity after adsorption may engage in fluoride binding. Similar 

perceptions are accounted for by various scientists for fluoride adsorption [29, 30, 31, 32]. 
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Table 2.Proximate and Ultimate analysis of MACFBL material 

Proximate Analysis Ultimate analysis 

Sr. 

No. 
Parameters Values 

Sr. 

No. 
Parameters Values 

1. Bulk density (gm.cm-3) 0.39 1. Carbon % 39.74 

2. Moisture content % 4.28 2. Hydrogen % 1.09 

3. Ash content % 14.73 3. Nitrogen % 0.55 

4. Volatile matter content % 32.65 4. Sulphur % 00 

5. Fixed carbon content % 48.34 5. Oxygen % 58.62 

6. pH 7.63 6. .Surface Area (m2.g-1) 109.41 

7. Water Soluble Matter (%) 1.24 7. .Average Pore .Diameter (.AO) 90.72 

8. Acid soluble matter (%) 3.73 8. .Total Pore .Volume  (.cc .g-1) 0.248 

 

4.3. X-ray diffraction (XRD) study 
The XRD spectrum of MACFBL adsorbent .before and .after the removal of fluoride as presented .in 

.Figure 2(b). The strong main peak indicates the existence of a very much organized crystalline 

structure and noises in the XRD patterns show the amorphous nature of carbon material before and 
after fluoride adsorption. The strength of the well-structured peaks is also diminished to some extent. 

The XRD spectrum shows the fluoride adsorption was recognized by the physisorption process on the 

upper part of the MACFBL surface [32, 33]. 

 

 

 
Figure 2. (a) .Fourier-.Transform-.Infra-red (.FTIR) spectra, (b) .X-ray .diffraction spectra of MACFBL 

before and after removal of the fluoride.  

 

4.4. Scanning electron microscope (SEM) study 

SEM micrographs of the MACFBL material .before and .after the adsorption .of fluoride are seen in 

.Figure 3 (a, b).  SEM pictures .of MACFBL shows that the adsorbent material has a rough surface with 

nearly non – compact structure. It is apparent that the adsorbent has a significant number of pore 

spaces, where proper conditions exist for fluoride ions to be caught and adsorbed into these pores. The 

bright spot demonstrates the existence of tiny holes on the crystalline structure of activated carbon 

material and after handling with fluoride the bright spots converts the black suggests the adsorption .of 

the .fluoride on the carbon .surface through the .physisorption process [30, 32, 33, 34]. 
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4.5. Energy-.Dispersive .X-ray (E.D.X) study 

The E.DX outcomes of the MACFBL material shown in Figures 3(a) and 3(b) indicate the variations 

between the number of .elements in .the adsorbent carbon material .before and after .adsorption of the 

.fluoride. The fluoride content found in the EDX pattern for adsorbent material after contacting with 

adsorbate in .aqueous solution indicates towards the adsorption of .fluoride. 

 

 
Figure 3.SEM-EDX .monograph of MACFBL (a) before .and, (b) after .fluoride .adsorption. 

 

4.6. Effect of the contact .time 
The impact of the .contact .time on MACFBL was considered by .varying the .contact time .from 30 min 

to 300 min for 2mg/l -10 mg/L fluoride concentrations by keeping other adsorption parameters 

constants (Figure 4). Adsorption of fluoride started at 30 min with 51.50 % and reached 86.50% at 150 
min and the .amount of .fluoride .adsorbed was 0.360 mg/g. No major improvement in the adsorption of 

fluoride was detected after 150 min. The underlying fast rate of .adsorption of .fluoride was might be 

due to the .existence and of the availability of the extensive surface of the adsorbent material for 

fluoride particles present in the aqueous solution.  The later moderate fluoride adsorption rate was 
might be because of the electrostatic obstruction due to already adsorbed fluoride ions and moderate 

pore diffusion of the particles [35,36]. So up to the contact time of 150 min the 86.50 % fluoride 

adsorption happens and after 150 min, the adsorption was expanded but the rate of adsorption was 
moderate as compared with the early rate of adsorption and the equilibrium point was occurred after 

300 min. As a result, the minimum .contact .time for .maximum .fluoride reduction on the MACFBL 

adsorbent material was set at 150 minutes. A similar interpretation was achieved for the fluoride 
removal for initial concentrations of fluorides of 4mg/L, 6mg/L, 8 mg/L, and 10mg/L, but, there was a 

decline in per cent removal efficiency of fluoride.  
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 (b) 
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Figure 4. Effect . of contact time on the fluoride .adsorption by MACFBL. 

(pH: 5, .adsorbent dosage: 5 g/L, agitation .speed: 120 strokes/min, initial .fluoride .concentration: 2 - 10 

mg/L, .temperature: 303 K) 

 

 

4.7. Kinetics study for fluoride adsorption  

The kinetic examination into the .adsorption of .fluoride from .water plays an important role since it 
gives a significant understanding into the response pathways and mechanisms of the .adsorption 

.process of fluoride. With pseudo .first-order, pseudo .second-.order, Intra .-particle .diffusion and .Elovich 

.models, the potential rate-restricting strides and probable kinetic mechanism .of the .adsorption of 

.fluoride on MACFBL carbon material were investigated. Table 1 describes the observed .kinetic 

.equations and .kinetic .parameters of adsorption .kinetic .models for fluoride removal. 

 
4.7.1. Pseudo .first-.order kinetic model for fluoride adsorption 

Figure 5 presents a .plot of log (qe − qt) .against t. The plot shows a .straight line for the first-order 

kinetics process, and .Table 3 shows the outcomes of .the fluoride .adsorption on MACFBL. Using 

equation 3, the .pseudo first - .order rate .constant (k1) and .the equilibrium .adsorption power (qe) were 
.determined at different fluoride concentrations along with the correlation coefficients (R2). The first-

order rate constant (k1) values are extending from 0.520 to 0.620 min-1 over the .fluoride .concentration 

range from 2 mg/L to 10 mg/L. A wide dissimilarity involving between the theoretical values and 
experimental values of equilibrium fluoride adsorption capacity, qe, is seen from the kinetic results 

(Table 3) in the fluoride concentration range (2 mg / L-10 mg / L), suggesting weak applicability of 
the .pseudo first - order .kinetic model .to the .experimental results. 

 

4.7.2. Pseudo .second-order kinetics model for fluoride adsorption 

The pseudo .second-.order kinetic .model parameters of fluoride .adsorption were estimated by utilizing 
empirical equation 4. The linear .plot of .t/qt against t .at various fluoride .concentrations (.from 2 mg/L 

.to 10 mg/L) is made known in Figure 6. The second-.order .rate constant (k1) for fluoride adsorption, 

and the .equilibrium fluoride adsorption .capacity (qe) are calculated from the .plot of t/qt against t. 
Table 3 describes the respective approximate parameters of the second .order kinetic .model. It is 

evident from .the kinetic results .that, relative to the .pseudo-first - .order kinetic .model, the .pseudo-

second - .order kinetic .model displayed excellent .linearity with admirable .correlation .coefficient 

0

20

40

60

80

100

30 60 90 120 150 180 210 240 270 300

%
 F

lu
o

ri
d

e 
R

em
o

v
a

l 

Contact time (min)

2 mg/L 4 mg/L 6 mg/L 8 mg/L 10 mg/L

81



IWCASME 2020

IOP Conf. Series: Materials Science and Engineering 983 (2020) 012008

IOP Publishing

doi:10.1088/1757-899X/983/1/012008

8

values (.R2> 0.992) at the fluoride concentration tested. With only minor variations, the qe .values 

calculated .from the second-.order .kinetic plots are incredibly similar to the .experimental values .of qe. 

This demonstrates that the .mechanism of fluoride .adsorption fits the kinetic .pseudo second - order 
relation. The pseudo .second-.order fluoride adsorption rate constant, k2, values ranging in between 

0.322 gmg-1min-1 to 0.899 gmg-1min-1. 

 
Figure 5. Linear Plots of the Pseudo first-order kinetic for fluoride adsorption on to MACFBL. 

 

4.7.3. Intra-.particle .diffusion model for .fluoride .adsorption 

The relationship based on the elimination of contaminants from aqueous solution was examined using 

the .Weber-.Morris intra-.particle diffusion model. The linear .plot results (Figure 7) obtained by the use 

of equation 5 and Table 3 refer to the external take-up of the surface. It may suggest that intra-.particle 

.diffusion was .involved in .the adsorption of fluoride on the .surface of MACFBL. Based on these 

findings, but it .was not .the sole rate-.determining .step and that during fluoride adsorption, various 

other system processes often took part. The kinetic plot in the present case shows reasonably high rate 

coefficients and also better linearity. The comparative pattern has been .reported for .fluoride 

.adsorption of fluoride by researchers [36, 37, 38]. 

  

4.7.4. Elovich kinetic model for fluoride .adsorption 

In .order to validate the suitability of the Elovich kinetic equation (Figure 8 and Table 3), the 

.adsorption of the fluoride from the aqueous .solution into the MACFBL .carbon material, a linear .plot 

of .qt versus Log t .at various contact time .for the removal of the .fluoride is examined. From .the 

intercept .and slope .of the linear .plot, the parameters of the Elovich .kinetic constants A and B were 

estimated. The correlation coefficient values (R2 = 0.937-0.984) over the initial fluoride concentration 

range for the .Elovich equation indicate .that fluoride .diffusion fits the kinetic process proposed by the 

Elovich model and  the .rate-deciding step is the diffusion .in .nature [39]. In fluoride adsorption to the 

surface of MACFBL adsorbent material, this diffusional rate-limiting mechanism is more clearly 

identifiable. 
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Figure 6.Linear plots of .the Pseudo .second-order .kinetic for fluoride .adsorption on to MACFBL. 

 

 

 
Figure 7.Linear plots of the Intra-.particle diffusion .model for fluoride .adsorption on to MACFBL. 

 

 

0

150

300

450

600

750

30 60 90 120 150 180 210 240 270 300

t/
q

t

Contact Time (min)

2 mg/L 4 mg/L 6 mg/L 8 mg/L 10 mg/L

0

0.2

0.4

0.6

0.8

4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0

q
t

t0.5

2 mg/L 4 mg/l 6 mg/L 8 mg/L 10 mg/L

83



IWCASME 2020

IOP Conf. Series: Materials Science and Engineering 983 (2020) 012008

IOP Publishing

doi:10.1088/1757-899X/983/1/012008

10

 
Figure 8.Linear Plots of the .Elovich kinetic .model for the fluoride .adsorption on to MACFBL. 

 
 

4.8. Effect .of temperature on .fluoride adsorption 

The analysis of .the impact of temperature variation is significant in order to .find out .the viability of 

the fluoride .adsorption process. .The impact of temperature on the evacuation of the fluoride using 

MACFBL material was examined by .performing the adsorption .experiments at four .different 

temperatures 303, .313, 323 .and 333 K, by keeping other parameters constant for initial .concentration 

of the fluoride .from 2 mg/L. to 10 mg/L. .The fluoride .adsorption potential was found to decrease from 

0.360 mg/.g to 0.272 mg/.g with .an initial .fluoride concentration of 2 mg/ .L as the .temperature 

.increased from .303 K to 333 K. (Table 4 of Figure 9). Comparative patterns were found for higher 

fluoride concentrations. This indicates .that the .mechanism of the fluoride .adsorption is an exothermic 

process [40].  It is seen in Figure 3.21 that low temperatures favour the elimination of fluoride. This 

may be due to the tendency for the fluoride ions to break apart with an expansion of the aqueous 

solution temperature from the .solid .phase .to the .bulk phase [36, 40]. 

4.9. Thermodynamic study 

.Thermodynamic .parameters .such as free .energy change (Δ .G), enthalpy .changes (Δ .H) and .entropy 

change (Δ .S) can be .calculated by .using equations (7), (8), (9) for the thermodynamic analysis to learn 

the feasibility of the adsorption of .fluoride. .In order to .discover the values of ΔS and ΔH from .the 

.slope and .intercept (Figure 10), a .linear .plot of Log .K versus 1/.T can be applied. Table 4 displays the 

Gibbs free energy (ΔG) for .the .adsorption of .fluoride on MACFBL carbon content at all .temperatures. 

The outcomes of the thermodynamics investigation describe the estimated .values of Δ .H, ΔG, and Δ .S. 

The .negative values of enthalpy change have shown the exothermic and random existence of the mode 

of adsorption[41], and .the negative .values of entropy .change have shown that the .process of 

adsorption .is enthalpy-driven[41]. For .the lower .temperatures and .lower fluoride .concentrations, the 

Δ .G values observed in the present sample were negative. The change in free energy (Δ .G) values was 

.positive as .the temperature expanded and .the adsorption turned out to be less ideal. The present 

research showed that at a lower temperature, the fluoride adsorption mechanism was more favourable 
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and feasible. Comparable .negative and .positive estimates of Δ .G for adsorption of .fluoride on various 

adsorbents have been reported by researchers [41, 42]. 

 
Figure 9. Effect of the .temperature on the fluoride .adsorption by MACFBL.  

(pH: 5, adsorbent doses: 5 g/L, agitation speed; 120 strokes/min, contact time : 150 min, fluoride 

concentrations : 2 – 10 mg/L) 

 

Table 3. .Kinetic .parameters of fluoride .adsorption on MACFBL 

Kinetic .model Kinetic .parameters 
Initial .concentrations of fluoride (mg/.L) 

2 4 6 8 10 

Pseudo-first-order 

qe (mg/ .g) [.Plot] 0.352 0.621 1.035 0.787 1.064 

.qe (mg/g) [.Expt.] 0.360 0.580 0.746 0.750 0.764 

.k1 (.min-1) 0.567 0.573 0.620 0.520 0.571 

R2 0.978 0.953 0.943 0.947 0.925 

Pseudo-second-order 

qe (mg/ .g) [Plot] 0.354 0591 0.735 0.758 0.761 

.qe (mg/ .g) [.Expt.] 0.360 0.580 0.746 0.750 0.764 

.k2  (g/ .mg.min) 0.899 0.515 0.377 0.397 0.322 

h ( mg/ g min) (10-1) 0.113 0.180 0.210 0.228 0.187 

.R2 0.994 0.995 0.992 0.997 0.994 

Intra-particle 

diffusion  

.kd .(mg/ .g  min0.5) 0.014 0.220 0.029 0.027 0.032 

.C 0.142 0.231 0.284 0.310 0.247 

R .

2 0.887 0.912 0.935 0.917 0.958 

Elovich  

.A(.mg/ .g min (10-1) 0.349 0.583 0.718 0.892 0.534 

B (g/mg) 13.160 8.314 6.433 6.813 5.801 

R2 0.937 0.954 0.952 0.984 0.973 
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. ΔG  =  − R.  T   ln K                                                                           (7) 
 

ΔG. = . ΔH   + .   T  . ΔS                                                                       (8) 
 

 ln K. =   
ΔS

R
−.

ΔH

R. T
                                                                                (9) 

 

 

 
Figure 10.Linear plots of .Log K against 1/.T for fluoride .adsorption by MACFBL.  

 

4.10. Effect of counter anions on .fluoride removal 

Removal of .fluoride was performed experimentally in the .presence of typical counter .ions, such as 

.sulphate, bicarbonate, .chloride, nitrate, and phosphate, which .are normally found in .water. The 

counter ion .concentration ranged .from 0 to 500 mg/ .L at an initial dosage of 2 mg/ .L at a set pH 5 and 

a .contact .time of 150 min at a dosage .of 5 g / L, retaining an agitation speed of 120 strokes / min at a 

temperature of 303 K. Figure 11 showed that .there was a significant effect .on the .removal of fluoride 

in the .presence of these counter ions. The presence of .bicarbonate and .phosphate .ions, however, 

resulted in a drop in the fluoride removal percentage. This may be a direct result of the opposition of 

these counter ions .with fluoride for .adsorption .sites [43, 44]. The unique selective nature of the 

adsorbent material depends on the various properties of the counter ions such as polarizability, size, 

electronegativity difference charge of ions, etc. [45, 46]. The descending hindrance observed for 

different counter ions for removal of fluoride onto MACFBL material is .in the following order, 

.Bicarbonate .>.Phosphate  > .Nitrate.>.Sulphate > .Chloride. 
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Table 4. .Thermodynamic properties for .adsorption of .fluoride onto MACFBL 

Co 

(mg.L
-1

) 

∆ .H  

(k J mole
-1

) 

∆ .S 

(kJ .mol
-1

 K
-1

) 

∆G .(kJ mole
-1

) 

303 K 313K 323 K 333 K 

2 -29.754 -0.082 -4.680 -3.690 -3.170 -2.087 

4 -20.544 -0.061 -2.016 -1.784 -0.729 -0.332 

6 -22.095 -0.071 -0.744 0.330 0.885 1.414 

8 -16.007 -0.054 0.429 1.028 1.530 2.071 

10 -21.961 -0.077 1.265 2.317 3.008 3.586 

 

 
Figure 11.Impact of Counter anions on fluoride removal ability of MACFBL  

(pH: 5, adsorbent doses: 5 g/L, .agitation speed: 120 strokes/min, contact .time: 150 min,  .temperature: 
303 K, fluoride concentrations: 2 – 10 mg/L) 

 

4.11. Desorption Study 

A desorption or regeneration study is also essential since it is valuable in the recycling .of the 

MACFBL material and .recovery of .the fluoride. Desorption of fluoride utilizing with 0.1 & 0.2 mol/L 

of NaOH, KOH and Na2CO3 alkali solutions was considered for the investigation. The desorption 

arrangement was operated at the optimum condition based on the batch experiment results. 50 ml test 

solution was taken from the effluent during desorption study and estimate for fluoride by using an ion-

selective method. Figure12, demonstrates the increase in desorption from 0.1M to 0.2 M alkali 

solutions. Results indicate that 0.2 mol/L alkali solutions regenerate fluoride-rich carbon up to 69.5 – 

62.5 %. It was found that the MACFBL carbon material has been effectively regenerated with alkali 

solutions [47-50]. 
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Figure 12. Desorption ability of MACFBL using alkali solutions. 

(pH: 5, adsorbent doses: 5 g/L, agitation .speed: 120 strokes/min, contact .time; 150 min,  .temperature: 
303 K, fluoride concentration: 2 mg/L) 

5. Conclusion 

In the current investigation, a new chemically impregnated carbon material from leaves of Ficus 

benghalensis (MACFBL) has been .developed for expulsion of fluoride .from synthetic solution of 

.fluoride. The adsorbent material could be simply prepared from leaves Ficus benghalensisthat are 

locally available everywhere. It has developed as an efficient, porous and economically reasonable 

carbon material which demonstrated the highest percentage removal of fluoride i.e. 86.5 %. The 

developed microwave treated and chemically activated adsorbent material (MACFBL) was 

characterized to investigate properties of adsorbent material by proximate analysis like bulk density, 

volatile matter, ash content, moisture content, water and acid soluble matter, and fixed carbon; 

ultimate and instrumental analysis like C, H, N, S element analysis, BET surface analysis, SEM, FTIR, 

EDX and XRD study. The characterization results show tremendous adsorbent properties for 

MACFBL carbon material. The fluoride adsorption rate was additionally examined with pseudo .first-

.order model, pseudo .second-.order, Intra-particle diffusion, and .Elovich .kinetic models. .The 

experimental finding was .found to suit superior to pseudo .second-.order over other kinetic .models. 

Thermodynamic investigation shows that fluoride adsorption favours at the lower temperature and the 

adsorption of fluoride was spontaneous, feasible and exothermic. Finally, it was concluded that 

MACFBL carbon material has adequate potential to extract fluoride from water and also 69.50 % 

fluoride can be recovered from the adsorbent surface by using a 0.2 M .NaOH solution. 
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ABSTRACT 

In present article, the synthesis of simple azo dyes derivatives from nitrobenzene and 

alkaline β-naphthol and its applications on polyfibres are described. Azo dyes are widely 

used colorants in consumer products such as leather, textile, and cosmetics and in 

laboratories. The absorption maxima depend upon the substituents in the diazo components 

of dyes. Fabric was successful with synthetic dyes. All the disperse azo dyes were applied on 

polyester and cotton textile fibres. Azo dyes are strongly coloured compounds which can 

intensify yellow, Red and Orange colours depending on the exact structure of the molecules. 

The dyed fabrics showed molecule to very good light fastness and washing fastness 

properties. Different absorption spectra obtained for the dyes with different position of 

substituents. Also different position of substituents on components of dyes gives different 

shades on the fibres. 

Key Words: Azo Dyes, Spectrophotometer, Absorption, Washing Fastness, Fibres  

INTRODUCTION 

Fibre reactive azo dyes show a high wet fastness because of their stronger with fabric in the 

form of covalent bond. The chromophoric groups like NO2, Azo shows effect on the colour 

of the dyes
1
. We have tried to prepare simple azo dyes, having –NO2 group is present at the 

Ortho, Meta, and Para position of the reactive dyes obtained. The position of the –NO2 group 

in the dye affects the colouring property of dyes. Azo dyes especially those having nitro 

group are found to have mutagenic
2
.  

These nitro groups lead to toxicity in methanogenic granular sludge
3
.The present paper 

reports on the synthesis of three azo dyes compounds. Three substituted i.e. O, M & P 

components used as colouring compounds with alkaline β-naphthol to give three azo dyes for 

comparison purpose
4. 

These azo dyes were applicable to polyester fibres and their fastness 

properties were evaluated
5
. 

These dyes shoes excellent dye bath exhaustion and fixation on the polyester fibres and very 

good light fasten and washing properties
6
.These dyes were applied to polymer fabric by the 

HT method and exhibited good levelling, wash and sublimation fastness and moderate light 

fastness
7
. Ortho, Meta and Para phenyl azo dyes and their metal complexes with chromium 

and cobalt salt synthesised showed dyeing protein polyamide fibres with excellent light and 

wash fastness
8
. These dyes derivatives were prepared by coupling with alkaline β-naphthol 
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have moderate dyeing resistance on wool and polyamides
9
. The present study focus on the 

possibility of new dyes derivatives with good colouristic and application properties
10

.  

MATERIALS AND METHODS 

All the chemicals used in the laboratories were A.R. grade and purified by crystallization. 

Purity were checked by determining melting point of the compounds. In a typical procedure, 

O-nitroanilne which is diazotised by alkaline β-naphthol and Sodium nitrite solution added to 

get the product O-nitriphenylazo dyes
11

. Similarly by simple method M-nitroaniline and 

alkaline β-naphthol with sodium nitrite in cold condition M-nitrophenyl azo dye was 

prepared. Also, P-Ntrophenyl azo dyes were prepared by similar method. So we get the O, M 

and P-nitro derivatives of the azo dyes as shown in Scheme 1, 2 and 3.. 

Scheme 1 

                
 

Scheme 2 

                
 

Scheme 3 

                
 

Preparation of Dye Bath and Dyeing: The 40 mg dye was dissolved in minimum quantity 

of solvent to 250 ml of conical flask containing solution of dispersing agent in 100 ml of 

distilled water to obtain fine aqueous dispersion of the dye with continuous stirring of the 

solution. 

Dyeing: The dye bath was set to 60
O
C for 20 minutes. Cotton fabric and Polyester fabric was 

then introduced in the dye bath. Raise temperature to 77
 O

C
 
to 130

 O
C. After one hour of 

dyeing removes the fabric wash with cold water. Thus, the dyed Cotton or polyester fabric 

the rinsed and scoured in a detergent solution at 25
O
C for 30 minutes. The dyed cotton and 

polyester fabric pattern was rinsed and again air dried. 
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O – Nitro Phenyl Azo Dyes 

M – Nitro Phenyl Azo Dyes 

P – Nitro Phenyl Azo Dyes 
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Cotton and Polymer Treatment: Cotton and polyester fabric was introduced into at conical 

flask containing distilled water. Half the portion of the flask immersed into a thermostat bath. 

The temperature is increased up to 80 
O
C for 15 minutes. The cotton and polyester fabric 

removed squeezed well and dried, it is now ready to use for dyeing. 

SYNTHESIS 

O-, M- or P-Nitro aniline was taken in the conical flask. Then, 2.6 g of the given 

compound, 0.7 g of sodium carbonate and 25 ml water was taken in the flask, mixed well, 

and then allowed to cool in the ice bath at 5
O
C. A solution of 1.09 g sodium nitrite in 10 ml 

water added in the flask. Solution of 3 ml Conc. HCl and 15 gm of ice with 10 ml water 

added with constant stirring. 1.8 g of β-naphthol was dissolve in 10 percent of NaOH 

solution. It is then added with constant stirring in the conical flask. Dye was obtained, 

crystallised, filtered and dried. So, three different O, M, and P phenyl azo dyes obtained as 

presented in Fig. 1, 2 and 3.
12

. 

 

 

 

 

 

Fig. 1: Ortho azo dye    Fig. 2: Meta azo dye           Fig. 3: Para azo dye 

 

RESULT AND DISCUSSIONS 

Orthonitroaniline, metanitroaniline and paranitroaniline were used as the diazo components. 

The synthesis pathway for diazotization reaction and subsequent coupling with alkaline β-

naphthol is shown in the scheme-1, 2 and 3.The structures of three azo dyes were 

characterised. The melting point of the azodyes was relatively close to each other. Thus, they 

are relatively high melting point azo dyes. In ortho-nitrophenyl azo dyes, the variation of 

concentration of β-naphthol gives variation in the colour of dyes. This can be analysed 

determining absorption spectra. 

Similarly, absorption spectra by photoelectric colorimeter
13

 were recorded for M-nitro and P-

nitrophenylazo dyes with different quantity of β-naphthol were recorded. Ortho-Nitro phenyl 

azo dye gives brick red colour on the fibre. Meta-nitrophenyl azo dye gives orange colour on 

the fibre. While p-Nitro phenyl azo dye gives red colour on the fibre. 
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Table 1: For O-Nitro phenyl Azo dyes at λmax= 480 nm 

Sr. 

No. 

Vol. of β-

naphthol 
Absorbance 

Dyeing 

% on 

Cotton 

Dyeing 

% on 

Polyester 

Scale of 

fastness 

Light 

fastness 

Washing 

fastness 

1 10 ml 0.19 41 32 10 9/10 10/10 

2 20 ml 0.37 72 61 10 8/10 9/10 

3 30 ml 0.40 91 79 10 7/10 8/10 

 

Table 2: For M-Nitro phenyl azo dyes at λmax= 480 nm 

Sr. 

No. 

Vol. of β-

naphthol 
Absorbance 

Dyeing 

% on 

Cotton 

Dyeing 

% on 

Polyester 

Scale of 

fastness 

Light 

fastness 

Washing 

fastness 

1 10 ml 0.07 30 32 10 8/10 10/10 

2 20 ml 0.15 45 61 10 6/10 9/10 

3 30 ml 0.23 91 60 10 6/10 9/10 

 

Table 3: For P-Nitro phenyl azo dyes at λmax= 480 nm 

Sr. 

No. 

Vol. of β-

naphthol 
Absorbance 

Dyeing 

% on 

Cotton 

Dyeing 

% on 

Polyester 

Scale of 

fastness 

Light 

fastness 

Washing 

fastness 

1 10 ml 0.17 35 45 10 7/10 9/10 

2 20 ml 0.23 55 65 10 6/10 9/10 

3 30 ml 0.27 85 80 10 5/10 8/10 
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Fig 5: Plot of concentration of β -Naphthol v/s 

absorbance at 480 nm 
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Spectrophotometric Absorption Spectra: The absorption spectra of the O-azo dyes were 

obtained for solution (0.1 g in 100ml) prepared. From the spectra the value of λmax at 480 nm 

and the absorption spectra recorded. The maximum absorbance at 30 ml of β-Naphthol was 

observed as compare to 10 and 20 ml of β-naphthol. This indicates more amount of β-

naphthol produces high intensity colour dye. The same has been shown by plotting the graph 

between concentrations of β-Naphthol versus absorbance
14

. High value of absorbance 

indicates the more intensity of the colour of the dye. Similar observation was recorded for M- 

azo dyes for different concentration of β-Naphthol while spectra for P-azo dyes were slightly 

differ. 

Wash Fastness properties: It has been observed that O-azo dyed fabric when treated with 

different detergents does not show any significant changes. The result of the wash fastness 

tests for three dyes derivatives was observed. It shows good to excellent wash fastness. This 

indicates that azo dyes have affinity for the cotton and polyester fibres
15

. 

 

Light fastness Properties:  The O- azo dyes on exposed to UV light with variation at time 

for 1 hour, 2 hour and 3 three hour shows no considerable changes was observed. This 

indicate o-azo dyes shows moderate light fasten activity was moderate to good
16

. Also, it 

observed that more concentration of alkaline β-Naphthol gives deep colour on the cotton 

fabrics. O-Nitrophenyl azo dyes produce deeper colour on the fabrics than Meta and Para 

dyes. 

 

CONCLUSION 

This paper explain the synthesis and study of azo disperse dyes compound derivatives 

from ortho, meta and para nitro aniline with alkaline β-naphthol to produce three different 

azo dyes and their effect on cotton and polyester fibres. Absorption study by 

spectrophotometer were carried out shows that maximum absorbance at 480 nm for O-azo 

dyes. The colour parameter of dyed fabric was measured and the azo dyes have excellent 

absorption, intense and very good fastness properties on cotton fabrics. Result of washing 

fastness suggested that O-azo dyes have high affinity for the cotton fibres. Light fastness of 
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the dyes shows very good and moderate performance, particularly O-azo dyes. Maximum 

absorbance of O-azo dyes indicates it has deepened in colour than meta and para azo dyes 

derivatives. 
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Abstract 

Today, e-commerce is being used widely in all fields. So e-commerce are related to human life in their 

daily activities. Today’s stressful and busy lifestyle there is no option but to use e-commerce meeting 

daily needs to attaining social status in society. Today in all aspects of our daily lives, the internet has 

become an undivided part of our lives, as it has a versatile impact on our daily social activities. Every 

day, going to the bank and to make cash transactions or withdraw money or go to the market to buy 

things and essential commodities is now quite difficult since there is no time, the human being has 

become too busy in his work and, so, in these circumstances, online purses have become an increasingly 

integral part of our society. Therefore what is e-commerce, the development of e-commerce and the 

impact of e-commerce on human life are discussed in details here. 

Keywords : e-commerce, internet 

 

The concept of e-commerce: 

E-commerce is the activity of buying or selling of products on online services or over the Internet. 

Electronic commerce draws on technologies such as mobile commerce, electronic funds transfer, supply 

chain management, Internet marketing, online transaction processing, electronic data interchange (EDI), 

inventory management systems, and automated data collection systems. 
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Modern electronic commerce typically uses the World Wide Web for at least one part of the 

transaction's life cycle although it may also use other technologies such as e-mail. Typical e-commerce 

transactions include the purchase of online books and music, and to a less extent, customized 

online liquor store inventory services. E-commerce is supported by electronic business. 

There are three areas of e-commerce: 

 online retailing 

 electronic markets, and  

 online auctions.  

According to the definition of Wikipedia is… 

“A system for the buying and selling of goods and services using the Internet as the main means of 

exchange”. 

Another words, it is a business that electronically manages both the collections and payments. E-

commerce is the buying and selling of goods and services as well as the transmitting of funds or data, 

over an electronic network, primarily the internet.  

History of e-commerce 

The beginnings of e-commerce can be traced to the 1960s, when businesses started using Electronic 

Data Interchange (EDI) to share business documents with other companies.1971 or 1972, 

the ARPANET is used to arrange a cannabis sale between students at the Stanford Artificial Intelligence 

Laboratory and the Massachusetts Institute of Technology In 1979, the American National Standards 

Institute developed ASC X12 as a universal standard for businesses to share documents through 

electronic networks. And Michael Aldrich demonstrates the first online shopping system. After the 
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number of individual users sharing electronic documents with each other grew in the 1980s.In 1981, 

Thomson Holidays UK is the first business-to-business online shopping system to be installed. Then the 

rise of eBay and Amazon in the 1990s revolutionized the e-commerce industry. Consumers can now 

purchase endless amounts of items online, from e-tailers, typical brick and mortar stores with e-

commerce capabilities and one another. In India, the Information Technology Act 2000 governs the 

basic applicability of e-commerce. After that… 

In 2000,  The dot-com bust. 

In 2001,  Alibaba.com achieved profitability in December 2001. 

In 2002, eBay  

In 2003,  Amazon.com posts first yearly profit. 

In 2004, DHgate.com, China's first online b2b transaction platform, is established, forcing other b2b 

sites to move away from the "yellow pages" model. 

In 2007, Business.com acquired by R.H. Donnelley for $345 million. 

In 2014, US e-commerce and Online Retail sales projected to reach $294 billion, an increase of 12 

percent over 2013 and 9% of all retail sales. Alibaba Group has the largest Initial public 

offering ever, worth $25 billion. 

In 2015, Amazon.com accounts for more than half of all e-commerce growth, selling almost 500 

Million SKU's in the US. 

In 2017, Retail ecommerce sales across the world reached $2.304 trillion. 
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Differences between e-commerce and e-business 

E-commerce is often confused with e-business, although they have nothing to do with one another. E-

commerce only refers to the goods and services transaction between a seller and a consumer, whereas e-

business refers to the complete process necessary to manage an online business, for example: Inbound 

marketing, Sales promotions, Stock control, SEO, Email marketing, Etc. The e-business concept is 

wider than the e-commerce one and e-commerce is actually a part of e-business since it is a type of 

business model. 

Advantages of e-Commerce to Customers : 

 Provide details of the virtual showcase on websites with online catalogs. 

 Reduced prices due to contests (coupons and offers). 

 Access and convenience 24 hours. 

 The global market for the purchase or sale of the product. 

 Provide secure business transactions 

 It is easier to compare prices with other premium brands 

 Do not stay online or be held forever 

 Many options and range (options and options) 

 Return products if it is of lower quality 

 Time savings and reviews of easy review. 

Advantages of e-Commerce to Business:  

 Increase in potential market share by increasing the customer base 
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 Use of EDI, B2B data exchange 

 Low barriers to items 

 Provide safe business and instant transactions 

 Participate in retail for the launch of new products and services 

 24/7, 365 days of sales (buyer and seller) 

 Expanding the scope of the business 

 Main warehouse administration 

 Reduction of employee costs 

Due to these advantages, e-commerce is very essential in human life. 

Government regulations for e-commerce 

In the United States, the Federal Trade Commission (FTC) and the Payment Card Industry (PCI) 

Security Standards Council are among the primary agencies that regulate e-commerce activities. The 

FTC monitors activities such as online advertising, content marketing and customer privacy, while the 

PCI Council develops standards and rules, including PCI Data Security Standard compliance, which 

outlines procedures for the proper handling and storage of consumers' financial data. 

Development of e-commerce 

India's e-commerce market was worth about $3.9 billion in 2009, it went up to $12.6 billion in 2013. In 

2013, the e-retail segment was worth US$2.3 billion. About 79% of India's e-commerce market is travel 

related. According to Google India, there were 35 million online shoppers in India in 2014 Q1 and was 

expected to cross 100 million mark by end of year 2016. CAGR vis-à-vis a global growth rate of 8–10%. 
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Electronics and Apparel are the biggest categories in terms of sales. According to a study conducted by 

the Internet and Mobile Association of India, the e-commerce sector is estimated to reach Rs. 211,005 

crore by December 2016. The study also stated that online travel accounts for 61% of the e-

commerce market. According to Google India Research, by 2021 India is expected to generate $100 

billion online retail revenue out of which $35 billion will be through fashion e-commerce. Online 

apparel sales are set to grow four times in coming years. India's retail market is estimated at $470 billion 

in 2011 and is expected to grow to $675 billion by 2016 and $850 billion by 2020, – estimated CAGR of 

10%. According to Forrester, the e-commerce market in India is set to grow the fastest within the Asia-

Pacific Region at a CAGR of over 57%  between  2012–16. As per "India Goes Digital", a report by 

Avendus Capital, the Indian e-commerce market is estimated at Rs 28,500 Crore ($6.3 billion) for the 

year 2011. Online travel constitutes a sizable portion (87%) of this market today. Online travel market in 

India had a growth rate of 22% over the next 4 years and reach Rs 54,800 crore ($12.2 billion) in size by 

2015. Indian e-tailing industry is estimated at Rs 3,600 crore (US$800 million) in 2011 and estimated to 

grow to Rs 53,000 crore ($11.8 billion) in 2015. 

Overall e-commerce market had reached Rs 1,07,800 crores (US$24 billion) by the year 2015 with both 

online travel and e-tailing contributing equally. Another big segment in e-commerce is mobile/DTH 

recharge with nearly 1 million transactions daily by operator websites. A new sector in e-commerce is 

online medicine, selling complementary and alternative medicine or prescription medicine online. There 

are no dedicated online pharmacy laws in India and it is permissible to sell prescription medicine online 

with a legitimate license. Online sales of luxury products like jewellery also increased over the years. 

Most of the retail brands have also started entering into the market and they expect at least 20% sales 
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through online in next 2–3 years. In 2017, the largest e-commerce companies in India 

were Flipkart, Amazon, Myntra, Paytm, and Snapdeal.  

E-commerce rapid growth in internet adoption marks the shift of retailing from traditional brick and 

mortar to online buying and selling. E-commerce implementation and maintenance services including 

Omni-channel B2B & B2C portal development and platform re-engineering. its offer comprehensive, 

integrated e-Commerce development services for marketing, merchandising, catalogue & content 

management, order management & payment processing. Leveraging our strategic partnership with 

Magento, most popular ecommerce platform, we deliver full range of Magento development and 

customization as part of our e-commerce development services to create customer experience. 

Mobile Enablement  

Mobile technology is revolutionizing the face of retail industry today. Its help retailers deliver a 

seamless mobile experience to customers from browsing to checkout with mobile e-commerce 

development services. With vast experience in retail industry and mobile technology. 

Digital Transformation  

Retail industry has experienced paradigm shift in recent years with the explosion of digital technologies. 

Brick & mortar and online stores are undertaking plethora of digital transformation activities to stay 

competitive. Our technology and domain experts leverage the power of disruptive technologies such as 

SMAC, to embark on the digital transformation journey. 
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Analytics : 

Retailers generate huge volumes of data at different stages of the retail lifecycle every day. To add 

pressure, digital savvy shoppers seek personalization and convenience. Thus, it becomes imperative for 

retailers to have robust data management and analytical engine to draw near-real time actionable insights 

and drive informed retail decisions. Nous’ Analytics services help retailers analyze customers, products 

and omni-channel operations data across geographical markets. Retail technology solutions span critical 

areas of retailing including customer segmentation, assortment optimization, location based marketing, 

purchase pattern identification and more. We integrate data from various touch points such as POS, 

merchandising and supply chain systems to identify revenue and profit opportunities.  

System Integration : 

Retailing is characterized by various activities, starting from procurement to sales and post sales. These 

activities are powered by various IT systems which perform specific functions. Integrating such IT 

systems is very crucial in order to maintain smooth and hassle free retailing operations. We are 

specialized in providing System Integration services using Enterprise Service Bus architecture that 

enables heterogeneous systems including e-commerce, ERP, POS, CRM, CMS and WMS systems to 

communicate with each other.  

E-commerce’s Impact on human life 

1. On customer : 

E-commerce brings convenience for customers as they do not have to leave home and only need to 

browse website online. It could help customers buy wider range of products and save customers’ time. 
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Consumers also gain power through online shopping. They are able to research products and compare 

prices among retailers. Also, online shopping often provides sales promotion or discounts code, thus it is 

more price effective for customers. Moreover, e-commerce provides products’ detailed information; 

even the in-store staff cannot offer such detailed explanation. Customers can also review and track the 

order history online. E-commerce technologies cut transaction costs by allowing both manufactures and 

consumers to skip through the intermediaries. However, e-commerce lacks human interaction for 

customers, especially who prefer face-to-face connection. Customers are also concerned with the 

security of online transactions and tend to remain loyal to well-known retailers.  When the customer 

regret the purchase of a product, it involves returning goods and refunding process. This process is 

inconvenient as customers need to pack and post the goods. If the products are expensive, large or 

fragile, it refers to safety issues. 

2. On employment : 

E-commerce helps create new job opportunities due to information related services, software app and 

digital products. It also causes job losses. The areas with the greatest predicted job-loss are retail, postal, 

and travel agencies. The development of e-commerce will create jobs that require highly skilled workers 

to manage large amounts of information, customer demands, and production processes. In contrast, 

people with poor technical skills cannot enjoy the wages welfare. On the other hand, because e-

commerce requires sufficient stocks that could be delivered to customers in time, the warehouse 

becomes an important element. Warehouse needs more staff to manage, supervise and organize, thus the 

condition of warehouse environment will be concerned by employees. 

3. On supply chain management : 
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E-commerce has a more sophisticated level of impact on supply chains: Firstly, the performance gap 

will be eliminated since companies can identify gaps between different levels of supply chains by 

electronic means of solutions; Secondly, as a result of e-commerce emergence, new capabilities such 

implementing ERP systems, like SAP ERP, Xero, or Megaventory, have helped companies to manage 

operations with customers and suppliers. Yet these new capabilities are still not fully exploited. Thirdly, 

technology companies would keep investing on new e-commerce software solutions as they are 

expecting investment return. Fourthly, e-commerce would help to solve many aspects of issues that 

companies may feel difficult to cope with, such as political barriers or cross-country changes. Finally, e-

commerce provides companies a more efficient and effective way to collaborate with each other within 

the supply chain. 

(Main article: Supply chain management) 

4. On markets and retailers 

E-commerce markets are growing at noticeable rates. Many larger retailers are able to maintain a 

presence offline and online by linking physical and online offerings. E-commerce allows customers to 

overcome geographical barriers and allows them to purchase products anytime and from anywhere. 

Online retailers often hold no inventory but send customer orders directly to the manufacture. Its base 

prices on the speed of delivery. Many customers prefer online markets if the products can be delivered 

quickly at relatively low price.  
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The social impact of e-commerce can be measured by satisfaction and trust through the following 

factors: 

 This segment is the leading user of advanced applications and online technologies. 

 According to a survey conducted by the Internet and Mobile Association of India, the number of 

Internet users in the country was 190 million at the end of June 2013. 

 With more and more users on the web through telephony, it was expected that the country 

reached 243 million in June 2014, representing a growth of 28% over the previous year. 

 The growth in the number of Internet users has also led to substantial growth in other digital 

industries such as e-commerce, mobile commerce, and digital advertising. 

 The government of India has made efforts in the education system through the implementation of 

computer tools and techniques, essential for all educational levels, from primary education to the 

end of studies. 

 Students from urban and rural areas were sensitized by supplying the personal computer, 

Laptops, tablets or laptops with the use of the Internet and its advantages to improve lifestyle and 

provide electronic books and e-books. 

 Entrepreneurs are also attracted to advanced computer technologies and their usefulness for 

electronic commerce. 

 The development of educational standards at all levels has allowed a great demand for electronic 

commerce and m-commerce in the market. 

 Changes in online shopping habits The online shopping process is constantly being worked on to 

make it easier, more understandable and easier to use. 
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 As online offers give some discounts and attractive prices. 

Also Read: WooCommerce SEO Tips 

Conclusion:  

E-commerce is functionally in our daily private and also international business lives.             E-

commerce in personal use is not much complicated and has straight borders around, but in professional 

business field, it has relied on serious laws & regulations (most of the time these differs by countries 

and/or regions). World is smaller and more accessible with e-commerce; offers reach variety of 

shopping & trading opportunities and will spread wider into our lives day by day. E-commerce has a 

wide scope, it deals with not only the activities which are related to transfer of goods & services but also 

with the enhancement and marketing of trade business. India is not only ready for e-commerce; e-

commerce has already become essential for human life. There are many reasons which make India a 

suitable market for e-commerce. In the study of e-commerce it was observed that the advantages of e-

commerce are more than its disadvantages therefore in today’s stressful and busy lifestyle there is no 

option but to use e-commerce meeting daily needs to attaining social status in society. 
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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

   

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 

Melting Boundaries 
 

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.   
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Abstract— Making decisions is undoubtedly one of the most fundamental activities of human being. We all come across with variety of 

alternate actions in our daily life which are available to us and at least in some instances; we have to decide which of the available 

actions to take. Decision making is the study of choosing alternatives options and identifying based on the preferences &  best values of 

the decision maker. It is also a process sufficiently reducing uncertainty and doubt about alternatives to allow reasonable choice to be 

made from among them. It is most important scientific, social and economic endeavor. The remote sensing problem plays an important 

role in the data acquisition system. In this research, we studied an Application of Fuzzy Logic for Decision making in Remote Sensing 

Problem. Here, we have used a Multiobjective Decision making Method for solving a Remote sensing problem. From this method, we 

have calculated the expected utility, prior probabilities, conditional and unconditional probabilities of perfect and imperfect information 

and value of information is calculated.  

The problem of Decision making in Remote Sensing for Fuzzy logic technique is solved using the MATLAB programming software. 

 

 

Keywords— Remote Sensing, decision making, Fuzzy Logic, Multiobjective. 

 

I. INTRODUCTION 

1.1 FUZZY LOGIC 

 

The  real  life  is very difficult  and complex,   as  the  complexity  of  the  life is  increases , our  potential  to  

make  precise  and  accurate  statements  about  its  behavior   is  reached  beyond  which  precision  and  

significance   become  almost   exclusively  characteristics.  These  are  the  super words  of  the  Prof. Lotfi 

Zadeh  who  had introduced  the fuzzy  logic  in  1965.  

When there is  more uncertainty  and  inaccurate data,  the  fuzzy  logic  method is very useful for solving 

problems. When  the cost of information increases then the  cost  of  fuzzy  information  is  far  less  than  

the  perfect  or  imperfect  information. Thus,  there  are  two most important  advantages  of  the  fuzzy  

logic  technique: Understanding  of  difficult problems  becomes  easier  and   makes  the  system  is very 

costs  effective.  

 The   fuzzy  logic  is  most   popular in consumer  products  such  as  Refrigerator, washing  machine, 

elevators, air  conditioners, cameras, rice  cookers, automobile etc. 

 
1.2 DECISION MAKING 

 

Decision  making  is  the  selection and identifying the  alternatives  based  on the preferences and 

important of values  of  the  decision  maker. It  is  also  a  process  sufficiently  reducing  uncertainty  and  

doubt  about  alternatives  to  allow  reasonable  choice  to  be  made  from  among  them. It is most 

important scientific, social and economic endeavor. To  be  make  able  to  make consistent and  correct  

choices  is  the  essence  of  any  decision   process  imbued  with  uncertainty.  

In the decision making, there  are  number of alternative  choices  to  be  considered, and  in    case  we  

have  to  choose  the  one  that  best  fits  with  our  desires,  lifestyle, goals values  and  so  on. 

For  Example:- A  manager  makes  a  good  decision, but  the  outcome  is  bad  and  the  manager  gets  

fired. ―A  doctor  uses  the  best  established  procedures  in  a  medical  operation  and  the  patient  dies; 

then  the  doctor  gets  sued  for  malpractice‖.  In  all  these  situation  the  outcomes  have  nothing  to  do  
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with  the  quality  of  the  decisions  or  with  the  process  itself. We  have  about  the  possible  outcomes, 

about  the  value  of  new  information, about  the  way  of  the  conditions  change  with  time (dynamic), 

about  the  utility  of  each  outcome  action  pair, each  action  is  typically  vague, ambiguous  and  

otherwise  fuzzy. 

 
1.3 BAYESIAN DECISION MAKING 

 

In Many  times, the decision  makers  have  a  general ability  to find more  information  than  required  to  

make  a  best  decision.  When  we  want  to  decide  a  best decision  among  various  options & alternatives,   

our  choice  is  predicted  on   information  about  the  future life, which is  normally  discretized  into 

several  ―states  of  nature‖.  If  we  knew  with  certainty  the  future  states  of  nature, we  would  not  need  

an  analytic  method  to  assess  the  likelihood  of  a  given  outcome.The future states of nature can be 

characterized as best probability events stated by Bayesian decision method. These  are  the  words  of  

―Thomas  Bayes‖ an  English  clergyman  and  mathematician  who  set  out  his  theory  of  probability  in  

1764. The Bayes   theorem is quantifying uncertainty based on probability theory. This theorem  defines  a  

rule  for  refining  an  hypothesis  by  factoring  in  additional  evidence  and  background  information  and 

this  leads  to  a   probability  that  the  hypothesis is  true.  The  decision  analysis  can  indicate  not  only  

the  best  alternative  to  pursue, given  the  current  problem  description, but  also  weather  a  problem  is  

ripe  for  deciding  and, if  not, how  to  proceed  to  reach  that  stage. 

 
1.4 FUZZY DECISION MAKING 

 

When  the  knowledge  of  the  probabilities  of  the  outcome  states  is  unknown  and  the  decision  must  

be  made  under  conditions  of  uncertainty  then  the  fuzzy  decision  theory  is  used  to  accommodate  

this  vagueness  or  ambiguity. The   theories of classical decision making are: 

 

     1)  Statistical   decision   theory (based on  bayes’  rule) 

     2)  Mathematical   (linear or non-linear) programming 

     3) Multi-criteria decision making 

 

In Fuzzy  decision  making, the   non-specificity  inherent  in  human  formulation  of  preference , 

vagueness  are the common issues . The  membership  functions  of  fuzzy  goals  serve  much  the  same  

purpose  as  utility  or  objective  functions  in  classical  decision  making  that  order  the  outcomes  

according  to  prefer  ability. When  probabilities  of  the  outcomes  are  not  known, or  may  not  even  be  

relevant, and  outcomes  for  each  action  are  characterized  only  approximately  we  say  that  decisions  

are  made  under  uncertainty. Fuzzy  information  is  far  less  costly  for  precise  information  cost  is  far  

more  as  the  precision  increases  cost  becomes  prohibit. But, if  we  have  fuzzy  information  then  fuzzy  

information  takes  less  cost  &  still  the  conclusion  drawn  by  using  fuzzy  logic  will  be  less  costly. 

 
II. METHODOLOGY 

 Many simple decision processes are based on a single objective, such as minimizing cost maximizing 

profit, minimizing run time, and so forth. The two primary issues in multiobjective decision making are to 

acquire meaningful information regarding the satisfaction of the objectives by the various choices i.e. 

alternatives and to rank or weight the relative importance of each of the objectives. The typical 

multiobjective decision problem involves the selection of one alternative, ai , from a universe of alternatives 

A given a collection, or set, say {O}, of criteria or objectives that are important to the decision maker. We 

want to evaluate how well each alternative, or choice, satisfies each objective, and we wish to combine the 

weighted objectives into an overall decision function in some plausible way. This process naturally requires 

subjective information from the decision authority concerning the importance of each objective. Ordinal 

ordering of this importance are usually the easiest to obtain. Numerical values, ratios, and intervals 

expressing the importance of each objective are difficult to extract and, if attempted and then subsequently 

altered, can often lead to results inconsistent with the intuition of the decision maker.   
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 To develop this calculus we require some definitions. Define a universe of n alternatives, A= {a1, a2, 

…….,an}, and a set of r objectives, O= {O1,O2,…..,Or}. Let Oi indicate the ith objective. Then the degree 

of membership of alternative a in Oi, denoted µOi(a), is the degree to which alternative a satisfies the 

criteria specified for this objective. We seek a decision function that simultaneously satisfies all of the 

decision objectives; hence, the decision function, D, is given by the intersection of all the objective sets, 

   D= O1UO2U∩…….∩Or……………………………….…….(1) 

Therefore, the grade of membership that the decision function, D, has for each alternative a is given by 

   µD(a) =min [µO1(a), µO2(a), ……, µOr(a)]…………………..(2) 

The decision, a*, will then be the satisfies 

   µD(a*)= max(µD(a)) 

      aεA 

We define a set of preferences, {P}, which is constrained to be a linear and ordinal. The Elements of this 

Preference set can be linguistic values such as none, low, medium, high, absolute, or perfect; or they could 

be 

values on the interval [0,1]. These preferences will be attached to each of the objectives to quantify the 

decision 

maker’s feelings about the influence that each objective should have on the chosen alternative.  

The decision function, D, now takes on a more general form when each objective is associated with a weight 

expressing its importance to the decision maker. This function is represented as the intersection of r-tuples, 

denoted as a decision measure, M(Oi,bi), involving objectives and preferences. 

                    D= M(O1,b1) ∩M(O2,b2)∩………∩M(Or,br)…………………………(3) 

 
III. EXPERIMENTAL WORK 

Here  we  describe  a  remote  sensing  problem  which  plays  an  important  role  in  the  data  acquisition. 

In  this  example  we  use  the  multi-objective  decision  method  to  find  the  required  output.  And this 

problem is solved using MATLAB software.   

For  environmental  modeling,  remote  sensing  data  play  an  important  role  in  the  data  acquisition.  

Researchers  must  decide  which  type  of  sensor  data  best  meet  their  preferences.  Among  the  many  

alternatives  sensors  available,  the  list  of  candidates  has  been  reduced  to  three:  LANSAT7 (LS7),  

GOES (GS),  and  TERRA (TA).  The  researchers  have  defined  four  objectives  that  impact  their  

decision: 

1) cost  of the data  (COST) 

2) time  to  deliver  data  (TIME) 

3) Resolution  of  data  collected  (RES),  and   

4) Time  for  the  sensor  to  return  to  the  same  spot  cycle  (CT) 

In  above  objectives,  there  was  some  disagreement  as  to  how  to  define  the  importance  of  each  

objective  in  the  preference  set  so  the  researchers  decided  to  define  two  sets  of  preferences,  P1  and  

P2.   

        Alternatives:   A = {LS7, GS, TA} 

        Objectives:    O = {COST, TIME, RES, CT} 

        Preferences:    P1 = {b1, b2, b3, b4} = {0.8, 0.4, 0.8, 0.7} 

                               P2 = {b1, b2, b3, b4} = {0.4, 0.6, 0.4, 0.5} 

The  degree  of  membership  of  each  alternative  in  the  objectives  is  as  follows; 

O1 = {0.2/LS7, 0.8/GS, 0.4/TA} 

 O2 = {0.6/LS7, 1/GS, 0.2/TA} 

 O3 = {1/LS7, 0.4/GS, 0.8/TA} 

O4 = {0.8/LS7, 0.7/GS, 0.2/TA} 

 
PROGRAMMING IN MATLAB 

PROGRAM 1: FOR THE FIRST PREFERENCE P1 

% alternatives: A={LS7,GS,TA} 

               % objectives : O= {COST, TIME, RES, CT} 

               % preferences : P1={b1, b2, b3, b4}= 
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               % O1={0.2/LS7, 1/GS, 0.4/TA}            objective 1  

               % O2={0.6/LS7,1/GS,0.2/TA}              objective 2 

               % O3={1/LS7,0.4/GS,0.8/TA}              objective 3  

               % O4={0.8/LS7,0.4/GS,0.2/TA}           objective 4   

                P1=[0.8 0.4 0.8 0.7]   % P1={b1,b2,b3,b4} 

               P2=[0.4 0.6 0.4 0.5]   % P2={b1,b2,b3,b4}  

               

                  O1=[0.2 0.8 0.4]   % objective 1 

                  O2=[0.6 1 0.2]      % objective 2   

                  O3=[1 0.4 0.8]      % objective 3     

                  O4=[0.8 0.7 0.2]   % objective 4 

                  LS7=[0.2 0.6 1 0.8]       %  (LS7) 

                 GS =[0.8 1 0.4 0.7]       %  (GS) 

                 TA=[0.4 0.2 0.8 0.2]     %  (TA) 

                 P11 = 1-P1      % complement of P1 [P11]      

                Da1=zeros(1,4)      % D(a1)=D(LS7)=Da1 

 

        for k=1:4 

                 if P11(1,k)>LS7(1,k)  

                      Da1(1,k)=P11(1,k) 

             else  

                      Da1(1,k)=LS7(1,k) 

                      end 

                 end 

                 Da1=min(Da1)     %  minimum  of  Da1  over  alternative  a1 

                 Da2=zeros(1,4)          % D(a2)=D(GS)=Da2 

                 for k=1:4 

                        if P11(1,k)>GS(1,k)  

                        Da2(1,k)=P11(1,k) 

             else  

                         Da2(1,k)=GS(1,k) 

                       end 

                end 

                 Da2=min(Da2)     % minimum of  Da2  over  alternative  a2 

                 Da3=zeros(1,4)   % D(a3)=D(TA)=Da3 

                 for k=1:4 

                  if P11(1,k)>TA(1,k)  

                       Da3(1,k)=P11(1,k) 

                  else  

                      Da3(1,k)=TA(1,k) 

                 end 

                end 

                Da3=min(Da3)     % minimum of the Da3  over  alternative  a3 

           Da1=0.2             % alternative  a1 

           Da2=0.4             %  alternative  a2 

           Da3=0.3              %  alternative  a3  

           D1=[Da1 Da2 Da3]         

          D1=max(D1)        %  maximum  of   all   alternatives 

 

 
PROGRAM 2:  FOR THE SECOND PREFERENCE (P2) 

               % alternatives: A= {LS7, GS, TA} 

               % objectives: O={COST, TIME, RES, CT} 
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               % preferences: P1={b1, b2, b3, b4} 

 

               % O1={0.2/LS7, 1/GS, 0.4/TA}           objective 1  

               % O2={0.6/LS7, 1/GS, 0.2/TA}           objective 2 

               % O3={1/LS7, 0.4/GS, 0.8/TA}           objective 3  

               % O4={0.8/LS7, 0.4/GS, 0.2/TA}         objective 4   

 

               P1= [0.8 0.4 0.8 0.7]           % P1={b1, b2, b3, b4} 

               P2= [0.4 0.6 0.4 0.5]           % P2={b1,b2,b3,b4}  

                

                   O1=  [0.2 0.8 0.4]                   % objective 1 

                   O2=   [0.6 1 0.2]                      % objective 2   

                   O3=  [1 0.4 0.8]                      % objective 3     

                   O4=  [0.8 0.7 0.2]                   % objective 4 

 

                  LS7=  [0.2 0.6 1 0.8]       %(LS7) 

                  GS =  [0.8 1 0.4 0.7]       %(GS) 

                  TA=  [0.4 0.2 0.8 0.2]     %(TA) 

                   

                   P22=1-P2               % COMPLEMENT OF P2  

                DA1= zeros(1,4)      % D(A1)=D(LS7)=DA1 

                  

                for k=1:4 

                    if P22(1,k)>LS7(1,k)  

                     DA1(1,k)=P22(1,k) 

          else  

                 DA1(1,k)=LS7(1,k) 

          end 

                end 

        DA1=min(DA1)     % minimum of  DA1  over  alternative  A1 

         

        DA2=zeros(1,4)                  % D(A2)=D(GS)=DA2 

           for k=1:4 

                    if P22(1,k)>GS(1,k)  

                    DA2(1,k)=P22(1,k) 

             else  

                     DA2(1,k)=GS(1,k) 

            end 

                end 

         DA2=min(DA2)     % minimum of  DA2  over  alternative  A2 

                 

              DA3=zeros(1,4)   % D(A3)=D(TA)=DA3 

           for k=1:4 

                    if P22(1,k)>TA(1,k)  

                    DA3(1,k)=P22(1,k) 

             else  

                    DA3(1,k)=TA(1,k) 

                end 

                end 

          DA3=min(DA3)     % minimum of DA3  over  alternative  A3 

                  

  DA1=0.6            % D(a1)=D(LS7)=DA1  

 DA2=0.6             %D(a2)=D(GS)=DA2 
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 DA3=0.4            % D(a3)=D(TA)=DA3    

D2=[DA1 DA2 DA3]    % it will be written down in row wise matrix 

D2=max(D2)          % D2=maximum of D2 

 
PROGRAM 3: 

 

DA1=0.6            % D(a1)=D(LS7)=DA1      

DA2=0.6             %D(a2)=D(GS)=DA2 

DA3=0.4            % D(a3)=D(TA)=DA3    

D2=[DA1 DA2 DA3]    %  in row wise matrix 

D2=max(D2)          % D2=maximum of D2 

% But there is a tie between alternative A1 A2 

p2=[0.4 0.6 0.4 0.5] 

O1=[0.2 0.8 0.4]      % O1={0.2/LS7,0.8/GS,0.4/TA} 

O2=[0.6 1 0.2]        % O2={0.6/LS7,1/GS,0.2/TA} 

O3=[1 0.4 0.8]         % O3={1/LS7,0.4/GS,0.8/TA} 

O4=[0.8 0.7 0.2]      % O4={0.8/LS7,0.7/GS,0.2/TA} 

                LS7=[0.2 0.6 1 0.8]       %(LS7) 

                GS =[0.8 1 0.4 0.7]       %(GS) 

                TA=[0.4 0.2 0.8 0.2]     %(TA) 

P22=1-P2         % complement of P2 

% To remove  the  terms from  the  alternatives  A1  and  A2  of  0.6 

DA11=zeros(1,1)     % D^(a1)= DA11= D^(LS7) 

          if P22(1,4)>LS7(1,4) 

                     DA11(1,1)=P22(1,4) 

                  else 

                     DA11(1,1)=LS7(1,4) 

                  end 

  DA11=min(DA11)      %  minimum  of  DA11           

DA22=zeros(1,2)       % D^(a2)=DA22=D^(LS7) 

          if P22(1,2)>GS(1,2) 

          DA22(1,1)=P22(1,2) 

      else 

         DA22(1,1)=GS(1,2) 

          end 

        if P22(1,4)>GS(1,4) 

         DA22(1,2)=P22(1,4) 

        else 

          DA22(1,2)=GS(1,4) 

         end 

         DA22=min(DA22)  

       D3=[DA11 DA22] 

       D3=max(D3) 

 
IV. RESULT AND DISCUSSION 

In this example of the Remote Sensing problem, we studied about the role of a decision in a data acquisition 

System.  

 
OUTPUT: 1 

P1 = 0.8000    0.4000    0.8000    0.7000 

P2 =0.4000    0.6000    0.4000    0.5000 

O1 = 0.2000    0.8000    0.4000 

O2 = 0.6000    1.0000    0.2000 
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O3 =1.0000    0.4000    0.8000 

O4 = 0.8000    0.7000    0.2000 

LS7 = 0.2000    0.6000    1.0000    0.8000 

GS = 0.8000    1.0000    0.4000    0.7000 

TA =0.4000    0.2000    0.8000    0.2000 

P11 = 0.2000    0.6000    0.2000    0.3000 

Da1 =0.2000    0.6000    1.0000    0.8000 

Da1 = 0.2000 

Da2 = 0.8000    1.0000    0.4000    0.7000 

Da2 = 0.4000 

Da3 = 0.4000    0.6000    0.8000    0.3000 

Da3 =0.3000 

D1 =0.2000    0.4000    0.3000 

D1 =0.4000 

 
OUTPUT : 2 

 

P1 = 0.8000    0.4000    0.8000    0.7000 

P2 = 0.4000    0.6000    0.4000    0.5000 

O1 = 0.2000    0.8000    0.4000 

O2 = 0.6000    1.0000    0.2000 

O3 = 1.0000    0.4000    0.8000 

O4 = 0.8000    0.7000    0.2000 

LS7 = 0.2000    0.6000    1.0000    0.8000 

GS = 0.8000    1.0000    0.4000    0.7000 

TA = 0.4000    0.2000    0.8000    0.2000 

P22 = 0.6000    0.4000    0.6000    0.5000 

DA1 = 0.6000    0.6000    1.0000    0.8000 

DA1 =    0.6000   %  minimum  of  DA1 

DA2 = 0.8000    1.0000    0.6000    0.7000 

DA2 = 0.6000            % minimum  of  DA2 

DA3 = 0.6000    0.4000    0.8000    0.5000 

DA3 =    0.4000          % minimum of DA3 

D2 =0.6000    0.6000    0.4000 

D2 =    0.6000 

 

OUTPUT 3: 

DA1 = 0.6000 

DA2 = 0.6000 

DA3 = 0.4000 

D2 = 0.6000    0.6000    0.4000 

D2 = 0.6000 

p2 = 0.4000    0.6000    0.4000    0.5000 

O1 = 0.2000    0.8000    0.4000 

O2 = 0.6000    1.0000    0.2000 

O3 = 1.0000    0.4000    0.8000 

O4 = 0.8000    0.7000    0.2000 

LS7 = 0.2000    0.6000    1.0000    0.8000 

GS = 0.8000    1.0000    0.4000    0.7000 

TA = 0.4000    0.2000    0.8000    0.2000 

P22 = 0.6000    0.4000    0.6000    0.5000 

DA11 =0 
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DA11 = 0.8000 

DA11 = 0.8000 

DA22 =0     0 

DA22 =1     0 

DA22 =1.0000    0.7000 

DA22 =0.7000 

D3 =0.8000    0.7000 

D3 =0.8000 

 

 In the example of remote sensing, the many alternative sensors were available such as LANSAT 7, 

GOES (GS) and TERRA (TA). These were all alternatives which were collected in A. The objectives were 

COST, TIME, and RESCT. We assume that, preferences P1 and P2. P11 is complement of P1 and P22 is 

complement of P2. The Intersection and Union has been taken of preferences P11 and objectives O1, O2, O3, 

and O4. The result was stored in Da1, Da2, and Da3 and taken the maximum value among all alternatives 

which contain the Da2 is the maximum value. Same procedure will be happened in case of preference P2 

and maximum value was taken out and maximum value was DA1 and DA2. But this problem shows the 

same value. Therefore, there was a tie between them. To remove this tie, we were reduce the term which 

contain the result in DA11 and DA22 and the maximum of  that value given the result of actual value that 

shows the final result.  
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Abstract- This paper deals with the review on healthcare Monitoring System using Sensors. Currently a health problem of human being is the 

highest problem and several solution in different way are available, however monitoring health problem using sensors gives us real time 

precautions parameter and studying those parameter, a solution can be find out in so time. The healthcare wireless sensor networks (HWSNs) 

offers support to acess these sensors to allow for continuous patient monitoring. HWSNs are special field which allows continuous access to 

patient’s sensors by which the system can detect and give alert to the medical state immediately. It helps to improve patient health monitoring as 

well as continuous manner. In this paper, the health care monitoring is simplified by using software i.e MATLAB to diagnosis the disease of 

patients and giving precautions to patient instantly without any effort and treat to patient particular when patients are in critical conditions. 

Keywords - Sensors, Healthcare, HWSNs, MATLAB. 

I.INTRODUCTION 

1.1 HEALTHCARE WIRELESS SENSOR NETWORK (HWSNS) 

It is specific field of sensor network applied to healthcare solution. It is the field now top with electronics devices, 

computers and internet. Thesystem collects data and senses it wirelessly over the world so times. It can be applied to 

several field including forests, traffic monitoring and environmental monitoring etc., but in the field of medical 

science it is very useful since it is attached with human life.In hospital most of the staff perform task of monitoring 

in periodic intervals as per their convenience, and get the parameters information on that time only, however with 

application of HWSNs, they can get information continuously let ever visiting to patient and give attention in tight 

careful situation with the help of sensors attached to patients. These sensors are put on HWSNs to see the collected 

data in remote locations through internet [1]. 

 

The use of sensor nodes is challenging because when patients are hospitalized then they should keep their mobility 

as much as in order to promote their quality of lab. This is the challenging task and HWSNs should does mobility 

support of sensor nodes allowed by patients.The network coverage is one of the problems with mobility of sensor 

nodes. For this purpose HWSNs should enlarge multiple access ports and support rout variation in order to reach 

each sensor nodes [2]. In addition for getting continuous access to sensor nodes, a valid route to each one at all times 

must be available. Another port is handover, which mechanism to support the power of attachment change to the 

network. The accuracy of handover mechanism can allow for continuous connection to the sensor nodes in HWSNs. 

Special focus is  dedicated to most recent handover mechanism that support sensot nodes intra mobility. This does 

need close control and data acquisition is purse on time [3]. 

The principles of HWSNs are; 

 Real time monitoring. 

 Random and continuous motion of sensor nodes. 

 Desirable long life of batteries. 
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1.2WIRELESS BODY AREA NETWORK  

 

Wireless Body area network is a type of biomedical sensor networks. The Biomedical sensor nodes in WBAN are 

placed on, near or within a human body. In a medical healthcare system, WBAN continuously provides monitoring 

healthcare of especially elderly or ill people wherever needed. The Biomedical nodes sense and process vital signs 

such as heart rate, blood pressure, body temperature, respiratory from the human body. Then, they send collected 

data to a medical center via a base station in order to monitor human health by medical professionals. In the medical 

center, doctors/caregivers need monitoring systems/interfaces to process, analyze and visualize the received data 

from WBAN based systems [4]. 

 

 

Fig 1. Block diagram of Functional System 

These systems use wireless technologies to transmit vital signs for medical evaluation.It is mainly used for 

transferring the various monitoring information about the various patients in hospitals. Wireless sensor networks 

have manytechnologies. Such as the Infrared, Bluetooth and ZigBee, Touchscreen etc. Because the angle limit 

problem of the infraredtransmission, and the infrared have not be used forPhysiological signal transmission. 

Although Bluetooth isbetter than ZigBee for transmission rate, but the ZigBee technology hasver lower power 

consumption. Hence, ZigBee is generallyused for 24 hours monitor of communication transmissionsystems. 

AsCompared to Bluetooth, ZigBee provides higher network flexibility and a larger number of nodes connectivity, 

and a better transmission range with low power consumption.Large number of nodes enables the expansion of such 

systems. Recently, ZigBee-based wireless networks were tested in various applications [5]. 

II. OBJECTIVE OF RESEARCH WORK 

The purpose of this work is to simulate the intra mobility solution with special attention on HWSNs. In hospital 

patient have to wait long time to meet the doctor and in critical condition the patients can not wait and faces several 

problems.The main objective of this study is to provide the things to patient via software to diagnosis the disease and 

giving the precaution to patients instantly without any effort or any other means. The patient has to communicate the 

precaution of disease and get solution [6]. 

III. SYSTEM CONFIGURATION 

The simulation model, MATLAB used for this purpose which provides high performance computation and 

visualization. The most important feature is its providing capability which is very easy to leaver and to use.The user 

can sent its symptoms like temperature, blood pressure, ECG; heart bits etc via sensor and get the predictions by 

giving the symptoms of the users [7]. 
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Flowchart for procedure: 

 

Fig 2. Flowchart of System 

System overview 

Thesesystems have four main parts, 

 Sensing module 

 Processing module 

 Communication module. 

 Power supply. 

 

1. Sensing Module:It provides ability to collect certain parameters. 

2. Processing Module:It includes the microcontroller which detects the capacity of Sensor node to run  

Program and process data [8]. 

3. Communication Module: It sends the data wirelessly to a network typically compliant  

    with IEEE802.15.4 standarerd. 

4. Power Supply:It is an importantpart, work as energy source for keeping node alive [9]. 

IV. CONCLUSION 

In this paper, we present a wireless health monitoring system which is able to receive data on receiver side and 

immediate action will be taken according to the results obtained. This system provides effective solution to upgrade 

the existing health system by using different kind of sensors mounted on a single system .With the use of HWSNs a 

detailed comprehensive analysis of patient’s disease can be done by saving lot of time. It will provide textual 

information to the patient so that patient can read it anywhere and act accordingly. The system is convenient and 

efficient in nature and thus increases interaction between patient and doctor and ultimately avoids unexpected 

tragedy. The use of this technique for patient monitoring can be key aspect for healthcare precaution. The healthcare 

provides should be improved with this technology [10]. 
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V. APPLICATION OF WSN IN HEALTHCARE 

 Healthcare is always a big concern, since it involves the quality of life a given individual can have. It is 

always better to prevent an illness than to treat it, so individual monitoring is required as a periodic activity. The 

aging population of developed countries present a growing slice of government’s budget, and presents new 

challenges to healthcare systems, namely with elderly people living on independent senior housing. Traditionally, 

health monitoring is performed on a periodic check basis, where the patient must remember its symptoms; the doctor 

performs some check and formulates a diagnostic, then monitors patient progress along the treatment, if 

possible[11]. However, some symptoms only manifest themselves in daily activities, where an individual may feel 

some pain or discomfort. Healthcare applications of wireless sensor networks allow in-home assistance, smart 

nursing homes, clinical trial and research augmentation [12]. In-home healthcare becomes mandatory for diseases 

like Parkinson or Alzheimer, providing memory enhancement through medicine reminders, mental stimulation 

through sounds or images of object’s location control over home appliances, medical data lookup, and emergency 

situations. Such approach may lead to a multi-tiered architecture, with lightweight mobile computers and smart 

sensors in conjuction with more powerful computationaldevices [13].  

Healthcare Application  

 

1. Glucose level monitoring  

2. Asthma.  

3. Preventing medical accidents.  

4.  Cardiovascular diseases  

5. Alzheimer, depression, and elderly people monitoring.  

6. Stroke and post-stroke.   

7. Artificial retina.  

8. Home monitoring  

9. Heart rate monitoring  

10. Artificial retina.  

11. Mobihealth  

12. Multi-electrophysiological system[14].  
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L8. Digital Dissimilarity: Looking Gender-Wise into

the Mirror
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Theprimitivecenturyleditselftoanagrarianorderandthentoindustrialrevolution.This

revolution in industrial sector targeted commerce througlrout the world supported by technology'

The present century found itself very soon on the strong hold of wired communication' then to

wirelessandnowtovirtual.Therehavebeenvariousmeasofhumanexisterrceandhabitatwhich

are monitored and controlled by technology'

The digital age we are now in is perhaps the best gift of researchers and scientists who

puttogethertheirbesteffortstocreateaseamlessandhasslefreeworld'Andlikewiseevery

coinhasitstwosides,thedigitalrevolutiontoohasitsbenefitsandlossestoo.Comparatively,

buttheeaseismoreinmuchandlargerofallthecaseswedealonroutinebasisanddifficulties

in very less areas'

This paper fbcuses on yet another aspect and that is the digital gap often found either

amongstates,nationsandraces.Withinnationtherearevariousinitiativestakerrrightftom

awareness creation to the realization of a particulm policy or mechanism to drive simplicity in

civicoperations.lnlndiaonlytherearemorethan45lmillionmonthlyactiveintemetusersand

thatishugenumber.Comparingthis(2019)weareonlystandsecondonlytoChinaintermsof

internetusersandthishasbeerrpositivelyreportedbylnternetarrdMobileAssociationoflndia

(IAMAI).Notonlythisbuttherearefurtherthingsforsuretohappenandthatisthereisawider

scopefor thegro* . tho f th isnumber . I fwecheckout thedeta i l s , i t i s foundtha t there385

mil l ionusersareover12yearsofageand66mil l ionareinbetween5tol lyears.Theactiveuse.

isonmultiplenumberofdevicesbytheuserslikedeslrtops,mobilephones,laptopsandother

gadgets. In case ofurban users, the number is 192 millions and surprisingly the umber is equal to

the users in rural lndia. The IAMAI report also has thrown opened a detailed scope to know that

thereisacleargenderdisparityamongtheusersreported.Takenintoconsiderationthetotal
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users of intemet, less number of women users has been reported as compared to the male users
and that questions the neutrality of a free and fair use oftechnology.

Earlier there have been cases of disparity based on gender in case of eamings. Though it
still continues but with a difference of amount eamed as salary and wages and the actual
employment per gender. In case of use of technology that doesn,t recognize gender at all, it is
surprising to know that there are gaps even in the 21st century. It is noticed that, the female
intemet users' population is half of the 258 million male Intemet users, and the partiality is more
appaf,ent in rural India. States like Kerala, Tamil Nadu and Delhi have a higher proportion of
female Intemet users as compared to male users.

Let's have a look at the few of many initiatives taken by the govemment of India. A few
and popular ones are mentioned below:

Aadhaar: The largest biometrics based identification system in the worrd, Aadhaar is a
strategic policy tool for social and fnancial inclusion, public sector delivery reforms, manqgmg

Jiscal budgets, increase convenience and promote hassle-free people-centric governance.

Aadhaar Enabled Payment system: AEps is a bank led model which allows onrine
interoperable financial inclusion transaction at pos (MicroATM) through the Business
correspondent of any bank using the Aadhaar authentication.

BHrM (Bharut Intedace for Money): Bharat Interface for Money (BHIM) is dn app that
makes payment transactions simple, easy and quick using unified payments Intedace (rJpI).

crime and criminar rracking Network & systems (ccr:NS): crime and Criminar
Tracking Network & systems (ccrNs) is a plan scheme conceived in the light ofexperience ofa
non-plan scheme namely - Common Integrated police Application (CIpA).

Digilocker: DigiLocker is the Indian Government's flagship program aimed at
transforming India into a digitally empowered society and lmowledge economy. Digilocker ties
into Digital India's visions areas of providing citizens a shareable private space on a public
cloud and mabing all documents/certificates available on this cloud.

Digital saksharta Abhiyaan (DISHA): The Digital saksharta Abhiyan or National
Digital Literacy Mission (NDLM) scheme has beenformulated to impart IT training to 52.5 takh
persons, including Anganwadi, ASHA workers and authorised ration dealers in all the
States/UTs across the country. The initiative aims at training non-IT literate citizens to become
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IT literate to enable their active and effective participation in the democratic, developmental

process, and enhance their livelihood too.

ePATHSHALA: Developed by NCERT, ePathshalafor showcasing and disseminating all

educational e-resources including textbooks, audio, video, periodicals dnd a tariety of other

print and non-print materials through website and mobile app.

eSAMPARK: e-Sampdrk is a mechanism to connect the government directly with citizens

across India by running mailer, outbound dialing and SMS campaigns. The platform is used for

sharing informational and public service messages.

eWSA: The Ministry of Tourism supported the initiative regarding the implementation of

Tourist Visa on Arrival enabled with Electronic Travel Authorisation. (Source:

https ://digitalindia. gov.irVdi-initiatives)

Gender Equality

Gender equality can be better understood as a hopeful joumey to empowerment of half of

the population in the world irrespective of geographical locations and social, economical classes

and categories because every individual deserves an equal opportunity for growth. If digital

world is a reality and holds a key for forward growth offolks around the world then it should be

given to everyone as a tool free of cost and create mechanism so that it is realized in a proper

time liame. There are some issues that have a strong connection with the realization of gender

equality. We should also take into consideration the amount of control they have over the

available resources and their utility. ln addition to this the decision making powers are also a

criteria to understand the truths behind the terms. Related are the terms of race, social class,

economical status, ethnicity, religion, age and factors of disability.

We are but to consider that the age we live in is an age of transformation where there is

lot of technological progress and a shift beyond time that is eager to catch all kinds of changes.

Some of them are lulnerable for the present and coming generations too but that all is

unstoppable.

Not 1et us check the quantitative data the world has to present us when we compare the

digital literacy of the population.

Digital India is a flagship programme that seeks to transform lndia into "a digitally

empowered society and knowledge economy" by 2018 (Govemment of India Cabinet, 2014). It

was approved by the Union Cabinet in August 2014 with the objective of providing "intensified
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lmpetus" to existing e-govemance initiatives and promoting .,inclusive growth,' by leveraging
new manufacturing and job opportunities, especially in electronic manufacturing and IT-enabled
services (ibid). The focus of the programme is defined in terms of nine key areas, termed the
"programmatic pillars". They are summarised below (Department of Electronics and Information
Technology, 2014). The efforts by the Govemment of India mentioned below are commendable
in the case if the digital gap is to be overcome. It has following nine pillars to go by:

Building national broadband highways

Universal access to mobile connectivity

Public Intemet access programme:

Reforming Govemment through technology:

E-kranti / electronic delivery ofservices:

6. Information for all:

7 . Electronics Manufacturing

8. Early Harvest programmes

Investigations have been done on the access of intemet for Indian population and it is
found that only 15.2 households have access to intemet of which 15.6 are the rural households
and' 72.5 are from the urban areas. This shows a wide gap of accessibility. Further compared, in
case of rural india 72 Males have access to intemet in ratio of25 Females only. In case of urban
area this ratio is almost 60:40. This reflects that the accessibility is higher in urban womenlblks
but still not at par with men. It is also interesting to know that 98,yo women have reported that
Facebook is a commonly used platform. It does show that where there is ease of accessibility, it
is used for trending and common causes of being found on sociar media platforms. onry 49%
women have found links outside Facebook, 17oh are seeking information on health, rights,
development projects, etc; 4Yo have reported that they have found important information about
seeking ajob and only 1o/o have found a support through online available networks. This data is
enough to reflect that mere availability of intemet access is not a sufficient area to discuss rather
the factual position of what kind ofbenefits the user has recerved.

l

2.

J .

4.

5 .
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WOnfO nrfnRrr*T LTSAGE AND ?OPUL|TION $TATISTICS
201t *nrlYeat' Estimitt{

lVodd Regions Populatioa
( 2019 gst^)

Populatior
t4 of World

Inte'nel {Jsers
30 &m€ ?019

Penetratioa
Rate (% Pop.)

Gtovth
2000-?019

lstemet
lVorld%

Africa 1,320,038,?16 1 7 . 1 % 53r,809,4S0 39^6 % 1r,481 % 11.5 9/a

Asia 4?41,912,194 5J.0 % ?.300,469,859 54.2 vo 1.913 7o 5Q.7 o/o

gurope 829,173,007 14.7 o/o 727,559,682 8'1.7 Yr 597 0/^ 16.0 Yo

Laiio .{nerica I Csribbear 658,345,826 8.5 % 4$,',t42292 6S.9 96 3,411 9/o 10.0 Yo

\liddle East 358,356.86? 3.3  % 1?5,50?,589 6.1.9'y'a 5243 a/o 3.9 0,/o

llorth America 366,496,80? 4.7 d/o 327.568,628 89.4 % i.2 %

Oceania I Au$ralia 41.839.:01 4.5 Vo 28.536.?78 68.4 9o : l o 2 a 0.6 9,a

1YORLD TOTAI, 7,716.2*,249 100.0 o/o 4,536,248,808 5E.8 % 1,157 "A 100.0 %

Source: https://www.internetworldstats.com/stats.htm, sccessed on 25 December 2019

tsr! .ir15 &1i ?!la :r)9' :tal' :!a?' ?a:l'

Source h@s://www.statista.cor/statistics/255146/number-of-intemet-users-in-india/ 25

December 2019

The rising number actually gives us a complete picture of the present situation in India.

The growth is also because of the rising number ofhandy gadgets that are available to €veryone'

Sometimes it is felt that it is the user who is persistently searching the intemet rather than the

service providers sealching for users. We are second to China in case of using intemet as a

means for different puposes but the statistical data has enough to tell us about the gender parity.

Efforts are required to improve the use for fruitful reasons and the gender disparity can be

feally defeated. A few taken up by the Government of lndia again needs to be populafized.

Initiatives like, Helplines and panic buttons, Web channels for reporting sexual

harassment at workplace, #Helpme WCD Twitter campaigr Email ids and social media accounts

for addressing online gender-based violence, MIS for incentive-based payrnents for ASHAS,

Dieital Gender Atlas for Girls' Education, Digital monitoring systems in employment and
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welfare schemes are a great support that additionally helps women to go active intemet users and
technology enabled citizens.

We can yet support some of the best and often thought initiative by organizing
brainstorming session on the topic. We will have to avoid that Males do not take control over the
resources and are a part of such sessions where they are the masterS'of mihd. Let Females think
over what best suits to them from a'gender-based' point ofview and come up with the fresh and
new soiutions on bridging the gap. Let them be the decision makers of their live and asDects
related to their own empowerment and this will actually bring the desired results.
Lets Begin at Ilome

we can always think of Digitally Enabled Information outreach System For women, E-
Larning And Knowledge Intervention System For women, Digitally Monitoring System For
women Directed Services, Technology Supported crisis Support Systan are some of those vital
areas where there is always a scope to think of having a transformation. Unless the bridging is
done there would never be half of the population supporting the growth of the nation neither the
world.
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Abstract 

Respect for a culture means respect for a community’s right to its culture and for the content and 
character of that culture. Since every culture gives stability and meaning to human life, hold its 
members together as a community, displays, creative energy and so on, it deserve respect. 
Multiculturalism as a social theory brings together different themes such as cultural diversity, 
recognition, mutual concern, and peaceful co-existence of many cultures and sub-cultures. 
Multiculturalism is best understood neither as a political doctrine with a programmatic content 
nor a philosophical school with a distinct theory of man’s place in the world but as a perspective 
on or a way of viewing human life. In this novel multicultural aspect such as identity, 
recognition, freedom, liberty and equal position in the society of women is discussed in a broad 
way. 

Key Words: Identity, Recognition, Freedom, Liberty and Equal Position 

 

Introduction 

Multiculturalism as a social theory brings 
together different themes such as cultural 
diversity, recognition, mutual concern, and 
peaceful co-existence of many cultures and 
sub-cultures. The term ‘multicultural’ 
refers to the fact of cultural diversity and the 
term ‘multiculturalism’ to a normative 
response to that fact. Multiculturalism is not 
a single principle of policy, but an 
umbrella of highly group-differentiated 
approaches and each of these approaches is 
multi-dimensional, incorporating economic, 
political and cultural elements in a variety of 
ways. Multiculturalism is best understood 
neither as a political doctrine with a 
programmatic content nor a philosophical 

school with a distinct theory of man’s place 
in the world but as a perspective on or a way 
of viewing human life. A culture’s relation 
to itself shapes and is in turn shaped by its 
relation to others and their internal and 
external pluralities presuppose and reinforce 
each other. A culture cannot appreciate the 
value of others unless it appreciates the 
plurality within it: the converse is just as 
true. Closed cultures cannot and do not wish 
or need to talk to each other. Since each 
defines its identity in terms of its difference 
form others or what it is not, it feels 
threatened by them and seeks to safeguard 
its integrity by resisting their influence and 
even avoiding all contacts with them. A 
culture cannot be at ease with differences 
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outside it unless it is at ease with its own 
internal differences. A dialogue between 
cultures requires that each should be willing 
to open itself up to the influence of and learn 
from others, and this presupposes that it is 
self-critical and willing and able to engage 
in a dialogue with itself. A multiculturalist 
perspective is composed of the creative 
interplay of these three important and 
complementary insights-namely the cultural 
embeddedness of human beings, the 
inescapability and desirability of cultural 
plurality and the plural and multicultural 
constitution of each culture. Respect for a 
culture therefore means respect for a 
community’s right to its culture and for the 
content and character of that culture. Since 
every culture gives stability and meaning to 
human life, hold its members together as a 
community, displays, creative energy and so 
on, it deserve respect.  As Charles Taylor 
correctly observes, social recognition is 
central to the individual’s identity and self-
worth and misrecognition can gravely 
damage both. This raises the question as to 
how the demeaned minorities can secure 
recognition and here Taylor’s analysis 
falters. He seems to take the rather naïve 
liberal view that the dominant group can be 
rationally persuaded to change its view of 
them by intellectual arguments and moral 
appeals. Misrecognition has both a cultural 
and a material basis. It therefore, can only be 
countered by undertaking a rigorous critique 
of the dominant culture and radically 
restricting the prevailing inequalities of 
economic and political power. 
Multiculturalism tries to restore a sense 
of wholeness in a postmodern era that 
fragments human life and thought. Tariq 

Modood argues that in the early years of the 
21st century, multiculturalism “is most 
timely and necessary, and ...we need more 
not less”, since it is “the form of 
integration” that (1) best fits the ideal of 
egalitarianism (2) has “the best chance of 
succeeding” in the “post -9/11, post 7/7” 
world, and (3) has remained “moderate and 
pragmatic”.  

Eleven Minutes departs somewhat from the 
Coelho formula. He apologizes to his 
devoted readers in a chatty foreword. This is 
a novel, we are warned, and that will deal 
with "a subject that is harsh, difficult, 
shocking": the international crime of 
"people trafficking". The heroine, Maria, is 
a surpassingly beautiful virgin from the 
Brazilian back-country. She runs off to Rio 
where she is tricked into going as a "dancer" 
to Geneva. There she descends into 
prostitution. Thus outlined, Eleven Minutes 
might seem to promise an exposé of white 
slavery. It doesn't. Maria's experience with 
the dour punters of Switzerland is as much a 
voyage of wonderful discovery as Santiago's 
treasure hunt in The Alchemist. Through the 
sex industry, Maria uncovers the core truths 
of the human condition. In the process, she 
saves her "soul"; she also saves a useful 
bank balance. Her rate for 11 minutes (life is 
not the only thing that moves very fast) is 
1,000 Swiss francs. After a year she is able 
to retire, healthy, wealthy and wise (don't all 
foreign prostitutes?). Here Maria traveling 
one place to another for a search of pleasure, 
adventure and fulfilling her dream. In this 
story she faces more problems but she 
overcome on it and found her own identity. 
She recognized herself while struggling and 
meeting various kinds of people of different 

166



University Grants Commission, New Delhi Recognized Journal No. 41311 
ISSN: Print: 2347-5021 www.research-chronicler.com ISSN: Online: 2347-503X 

Volume VII   Issue V: May 2019      (45)   Authors: Dr. Shailesh Bahadure & Ravi s. Walke 

behaviour. Her struggle for getting the 
pleasure is shown in this novel. People 
misrecognize her from her profession. When 
she entered in the profession of prostitute 
she met various kinds of people who belong 
to different culture. When she was meeting 
the customer they also belong from different 
culture, religion and language which 
indicate the notion of multiculturalism in the 
novel. 

Maria was a protagonist of the novel. She 
belongs to very poor family. Her father was 
a travelling salesman, her mother a 
seamstress and her hometown in the interior 
of Brazil, had only one cinema, one 
nightclub and one bank. She fell in love for 
the first time when she was eleven, en route 
from her house to school. Three year passed, 
she learned geography and mathematics, she 
began following the soaps on TV, at school, 
she read her first erotic magazines and she 
began writing a diary describing her 
humdrum life and her desire to experience 
first-hand the things they told her about in 
class-the ocean, snow, men in turbans, 
elegant women covered in jewels. She fell in 
love with boy twice and thrice. She met so 
many boys in her life in search of love by 
sharing their habits, behaviours and culture 
and observed it very minutely. This is the 
impact of multiculturalism she wrote in her 
diary-   

‘Life moves very fast. It rushes us from 
heaven to hell in a matter of seconds’. (09) 

Maria met the man who couldn’t speak 
Portuguese language but he offered her 
drink, she drank and smiled at him. 
Sometime, they kept up this comfortable, 
meaningless conversation. But she 

understood the language of humanity and 
understood him. She spoke her language by 
using the small red dictionary which 
indicates the part of multiculturalism. She 
met various customers of different language, 
race, culture and religion. She shared the 
culture at the same time. She travelled from 
Brazil to Switzerland for sake of pleasure. 
She met a lots of foreigner some are 
trustworthy some are not. The interpreter 
told her that her that he would not be 
accompanying. Don’t worry about the 
language, what matter is whether or not he 
feels comfortable with you. It is indication 
of multiculturalism. Mailson-the name of 
the interpreter-cum-security officer-assured 
her that in Rio de Janeiro and the rest of the 
world things were different. Maria realized 
that all European are same: they come over 
here and imagine that all Brazilian women 
are really sensual and know how to samba. 
Swiss men obviously had too much money 
and not enough women back home. He is 
ready to pay three hundred dollar a night. 
Mailson, the interpreter-cum-security officer 
discussed with Swiss man and Maria 
accepted the Swiss man’s offer and ready to 
work in his country. She needed a piece of 
paper proving that no one there could do the 
job she was proposing to do. She had a 
documents provided by the Swiss consulate. 
Security officer-cum-interpreter-cum-agent 
demanded a cash advance as soon as the 
contract was signed, thirty per cent of the 
five hundred dollars she received. Through 
this it shows that she faced a lot of problem 
to settle her life. This is the struggle for 
recognition sometime she become 
misrecognize because of her profession in 
the eyes of the people. Here the term 
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‘identity of recognition’ work which done 
by Bhikhu Parekh. 

She travelled and the idea of going far away 
had just been a dream and dreaming is very 
pleasant as long as you are not forced to put 
your dream into practice. That way, we 
avoid all the risks, frustration and 
difficulties and when we are old, we can 
always blame other people-preferably our 
parents, our spouses (wife) or our children-
for our failure to realize our dreams. Maria 
consoled herself with the thought that she 
could change her mind at any moments; it 
was all just a silly game. She lived more 
than a thousand kilometers from there and 
she now had three hundred and fifty dollars 
in her purse. She decided to pack her bags 
and run away, there was no way they would 
ever be able to track her down again. She 
decided to go for a walk on her own by the 
sea, where she looked at the children, the 
volleyball players, the beggars, the drunks, 
the seller of traditional Brazilian artifacts 
(made in china), the people jogging and 
exercising as a way of fending off old age, 
the foreign tourists, the mother with their 
children and the pensioners playing cards at 
the far end of the promenade. By looking 
this she leant the behaviour, habits and 
culture of human being and ready to fight 
with situation which is created by 
interpreter/agent. She had come to Rio de 
Janerio, she had been to a five-star 
restaurant and to a consulate, she had met a 
foreigner, she had an agent, she had been 
given a present of a dress and a pairs of 
shoes that no one absolutely no one, back 
home could ever have afforded. She headed 
in a slightly more northerly direction; she 
would end up in the enchanted kingdom 

known as Europe with its Eiffel Tower, Euro 
Disney and Learning Tower of Pizza. Forty-
eight-hour journey back home in a bus with 
no air conditioning and as long as the Swiss 
man didn’t change his mind. Maria realized 
with a mixture of fear of relief that he was 
serious about what he said. Maria explained 
that she couldn’t take a decision without 
first consulting her family. The Swiss man 
was furious and showed her a copy of the 
signed contract and for the first time she felt 
afraid. Maria used full freedom of life and 
took her own decision about life and faced 
lots of problem at the same time fight for 
creating his own identity in the unknown 
place in Europe. This approach explained 
the issue of multiculturalism in this novel 
where character fight for freedom, liberty 
and equality to get her right position in the 
society. 

Maria’s mother told her that “my dear, it’s 
better to be unhappy with a rich man than 
happy with a poor man”. She enrolled in a 
French course that was run in the morning, 
and there she met people of all creeds, belief 
and ages, men wearing brightly coloured 
clothes and lots of gold bracelets, women 
who always wore a headscarf, children who 
learned more quickly than the grown-ups, 
when it should have been the other way 
round, since grownups have more 
experience. Maria might be young but she 
was no fool, especially once her Arab lover 
had told her that Swiss employment laws 
were very strict and since the nightclub kept 
back a large part of her salary, she could 
easily allege that she was being used for 
slave labour. She felt with a few insult and 
five thousand dollars in compensation-a sum 
of money beyond her wildest dream- and all 
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because of that magic word ‘lawyer’. She 
was working in the brothel and they were 
using her as a slave but Maria realized it and 
stated to rebel against it to get freedom and 
liberty at the same time equal position in the 
women of brothel. In Brazil Maria had read 
a book about a shepherd who, in searching 
for his treasure, encounters various 
difficulties and these difficulties help him to 
get what he wants; she was in exactly the 
same position. Maria became a regular 
visitor to the library, where she would chat 
to the woman, who seemed as lonely a she 
was, ask her to suggest more books and 
discuss life and authors-until her money had 
nearly run out. She had come in search of 
adventure, money and possibly a husband. 
She had always been preoccupied with what 
other people were thinking, her mother, her 
school friend, her father, the people at the 
model agencies, the French teacher, the 
waiter, the librarian, complete stranger in the 
street. Maria was meeting the various kind 
of Asiatic-looking women and discussing 
with them the life of bar with the alluringly 
Brazilian name of ‘Copacabana’. There was 
Colombians, Thais, Peruvians, Brazilians all 
loved the money. This is also a symbol of 
cultural diversity in the brothel where 
different racial, cultural and social issues 
were handled. She began asking for books 
about marital problems, psychology and 
politics; the librarian was delighted to see 
that the young woman of whom she had 
grown so fond had stopped thinking about 
sex and was now concentrating on more 
important matters. Maria met various kind 
of customer these are so powerful and 
arrogant at work, constantly having to deal 
with employees, customers, suppliers, 

prejudices, secrets, posturing, hypocrisy, 
fear and oppression, ended their day in a 
nightclub. She was beginning to realize that 
after long months of self-control, the 
pressure, the earthquake, the volcano of her 
soul was showing signs that it was about to 
erupt and the moment that is happened. Pain 
was no longer a cause of suffering but a 
source of pleasure because they were 
redeeming humanity from its sins. Pain 
became joy, the meaning of life, pleasure. 
Maria is playing the role of teacher, friend, 
philosopher, mother and guide in this novel. 
She was no longer the teacher, the one who 
instructs, consoles, listens to confessions 
and the one who excites; before the 
awesome power of this man, she was just a 
girl from the interior of Brazil. Maria 
realized that someone only know herself 
when she go beyond your limits. It was an 
adventure like the Ulysses and she could 
decide later on if she wanted to continue, but 
at that moment, she had ceased to be the girl 
with just three aims in life, who earned her 
living with her body who had met a man 
who had an open fire and interesting stories 
to tell. She connected with various 
customers in the club who belong to 
different region, custom and tradition and 
language which signify the term 
multiculturalism in this novel. Terence was 
a Ulysses who had travelled from London, a 
Theseus come down from the heavens, a 
kidnapper invading the safest city in the 
world and who had the coldest heart of 
earth. One of her exhibition took her to 
Japan just when she was immersed in what 
she called ‘Pain, suffering and pleasure. The 
Greek historian, Herodotus wrote of 
Babylobia: they have a strange custom here 
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by which every woman born in Sumeria is 
obliged at least once in her lifetime, to go to 
temple of the goddess Ishtar and give her 
body to a stranger as a symbol of hospitality 
and for a symbolic price. It indicates that 
how bad traditions were presets in the 
society and women victimized because of 
this and these traditions continue in the light 
of brothel. So the Maria is a true 
representative of these backward women 
who did not get their rights. The influence of 
the goddess Ishtar spread throughout the 
Middle East, as far as Sardinia, Sicily and 
the Mediterranean ports. Maria had had only 
four adventures-beings a dancer in a cabaret, 
learning French, working as a prostitute and 

falling hopelessly in love. The true story of a 
Brazilian Prostitute, her marriage, her 
problems with the law and her various 
adventures. 

In this novel Maria play with so many 
customs, tradition, culture, religion through 
the customers in Copacabana Bar. She learnt 
various languages to deal with customers. 
She also shared their culture and thought to 
get them peace and satisfaction. She 
struggled at lot and overcome all obstacles 
in her life and fights for the recognition and 
the identity. The aspect of recognition, 
identity, freedom, liberty and equal position 
in the society works in this novel which 
indicates the part of multiculturalism.
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A general survey shows thal the major contributory factors to the groMh of e-trade industry in lndia are
quicker adoption of new technology and faster appropriation of new innovations like the web and cell
phones. But let us take a look onto how this technology has benefitted the rural areas where there is a
brisk business all the time round the year. Though technology has been perhaps the greatest driver of E-
business in lndia and around 402 million individuals in India are by and by utilizing the lnternet how lar
that all has improved the grassroots. In the very few next years, the number is additionally expected to
arrive at 500 rnillion clients by 2017. We are still a lastest growing economy among the quickest
developing economies all around and higher pay levels have made India one of the quickest developing
shopper adverlises on the planet too. Have we but added value to the existing 70% ofthe total population
of the nation is a big issue to discuss. The glitter does not allow to look beyond what is available and
shown but becoming forgetful ofthe major portion of population and their needs will really not add any
worth to the scene. Rising extra cash, changes in way of life and shopping designs are a portion of the
components that have demonstrated instrumental in driving the E-trade industry in India.

The paper will locus on how the existing or at some places dying economies can be revived and put into
the mainstream simultaneously by looking into the existing gateways of knowledge as reference material.
It is natural that efforts from all the comers of knowledge base, viz. academics, hospitality, health, etc
will be required for sure.

E-Commerce is buying and selling of goods and services or transmitting ol lunds or data, over an
electronic networking, primarily the intemet. These tmnsaction occur either business to business,
business to consumer, consumer to business and consumer to consumet. E-Commerce is done using
applications EDI ,email, shopping carts, Digital commerce makes possible for purchasing transaction
over the web and supports creation and constant growth of online relationship with customers across
multiple channels like retail ,mobile, direct and indirect sales etc.

In a detailed writing on 'Changing Structure of Ruml Economy of lndia lmplications for Employment
and Growth' by Ramesh Chand, S. K. Srivastava and Jaspal Singh (National lnstitution for Transforming
India NITI Aayog) we come across a bunch of interesting informalion. A particular area of the major
pockets available along the length and breadth of this subcontinent has a picture that is altogether
appealing whereas in other secton there are still larger vacuums marring the total picture.

ln case of agricultural production, the commitment of agribusiness in rural produce has declined step by
step. But that did not create worry for many because it opened up many other sources of investment. This
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is viewed as an attractive change for the advancement in monetary improvement. In any case, over-
reliance on agribusiness for work developed as a significant test. Between 2004-05 and 2011-12, India
first time saw decrease in workforce in agribusiness. The pace of decrease was 2.04 percent. In spite of
this, farming utilized 64 percent ofthe all out provincial workforce who created just 39 percent ofthe all
out rural produce during the year 2011-12.

It is evaluated that for bringing union beflveen the portion ofhorticulture in complete yield and business,
84 million agrarian laborers were required to be moved to non-ranch divisions in country regions in the
year 2011-12. This added up to just about 70 percent expansion in non-farm business, which looks very
testing. Assembling Manufactudng yield in rustic territories enrolled yearly development pace of 5.18
percent between 1970-71 and 1993-94. The post-change period (1993-94 to 2004-05) saw higher
development pace of 8.38 percent, which further quickened sftongly to 15.87 percent during 2004-05 to
201l-12. A SWOT analysis ofthe entire scenario brings us the following picture.

STRENGTHS: Significant Conhibution to the Indian Economy, High Expod Potential , Strong Local
Brand lmage, Low Operating Costs

WEAKNESSES: Low Technology Absolption, Poor Maxketing & Branding, Low Use of Information
Technology, Low Capacity Utilization, Lack ofAdequate Funding, Lack ofManagement Skills

OPPORTUNITIES : India's Positive Intemational Image . Bilateral & Multilateral Trade Agreements,
International Marketing Support from Expofi Promotion Councils, Technology Up-gradation Support.

THREATS: lnternational Competition, Competition from Domestic Enterprises , Market Demand for
Better quality, Late Payments from Buyers

Most ofthese reading may no1 be in the actual context ofthe rural economy but at a lower scale they can
be seen in a positive make as these are the issues which generally controls the groMh ofthe economy.

A few steps can revitalize lhe gra"s-rool economy without an1 doubts.

Improving Easy-to-utilize Technologies: The E-trade organizations in India have been concentrating on
growing new applications reasonable for mobiles/advanced cells, empowering clients to make online
exchanges though their gadgets effortlessly. Versatile applications have additionally helped
organizations to improve their topographical effort and increment their conespondence level with the
end-clients through trade of standard assistance updates and messages. Likewise, computerized
promotions have additionally empowered E-business players to connect with a more extensive
ffowd./clients. While E-business organizations in India offer differenl installment altematives, the vast
majority of the players have been offering 'money down' choice to clients, regardless of bringing about
higher organization costs by virtue of such exchanges as this is the most favored method of installment
among purchasers. A few ofthese steps can really be of great help to connect the rural industries with the
market nearby or at the national or global level. Honest effofis are required to penetrate the simple
technology down to the illiterale or semi literate masses and they can work wonders. There have been
cases reported for such upgradations of local artisans and makers. The GI based products too can be put
into the big vessels ole-commerce industries and there can be a new dawn to the rural lot.
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There are many other initiatives taken by the govemment. One ofthe exceptionally yearning and greatest
at ary point imagined ventures js'Advanced India'which centers around changing lndia in to a carefully
enabled and inlormation economy. The thee key teritories that have been distinguished are to construct
advanced foundation as a center utility, empower government resident administrations on rcquest and
computerized strengthening of residents. With the help of this, even the grass-root people can be
connected to the wider network ofmarket and economy. The local products can be imagined on computer
screens and can be sold to far comers of the word that would bring a great relief to everyone who is
connected. The digital transfers and exchange of money not only primariiy will serve the purpose of
removing the lines of poverty but also the e-leaming will make them all into able individuals who are
ready to face the changes worldwide in a much better way.

Start-up India: This program expects to fabricate a solid eco-framework for sustaining 'development' and'exponential new companies'. The legislature of tndia has made strides, for example, giving financing
suppoft through a'Store of Funds' (with a coryus of INR 100 bill ion); (1.5 bill ion US $)'Starr-up tndia
center point', a solitary point contact for the beginning up biological system, charge exceptions for the
underlying three years and quicker exit for new companies. Under this programme! not only the
struggling economies have supported themselves and brought a new lease of life but also have set better
examples for many educated but unemployed youths across the country. This also has brough a new lease
of life to the begineers in different fields across the rural productions, its fininishing and making simple
techniques into machineries that have brough simple but remarkable changes in the lilestyle of the rual
lot. lt is due that these simple steps rnight not have added too much to the cashflow but they have really
made it possible to make its presence felt wherever possible and also in cases where there was complete
darkness or absence ofcash.
Make in lndia: Aimed at lndia's mechanical advancement, the key advances taken by the legislature of
lndia are improving the business condition and empowering fabricating, and permitting FDI in key
segments. Key mainstays ofthis program are'research and advancement' and ' helpful business condition'

Expertise India: To connect the deficiency of gifted labor, the legislature of India has set an objective to
prepare 400 million individuals under the new'National Policy for Skill Development' by 2022.

The E-Commerce showcase has seen unrivaled development since a year ago, It is normal that E-
commerce will become $20 rnillion constantly 2018. With expanded utilization ofadvanced cells, tablets
and web, online business has gotten generally available to both urban and country clients. Outside
organizations are putting tremendous entireties of cash into Indian organizations. Experienced universal
players are looking into Indian organizations. Ecommerce is developing in country tenitories with a largc
portion ofthe traffic originating from level 2 and level 3 urban areas. In July 2014 Amazon put $2 billion
in India, following the updales on Flipkart bringing $l billion up in financing. There are pafts of greater
organizations in intemet business advertise like Snapdeal, Flipkart, Amazon, Shopclues and Jabong, etc.

With numbers of companies increasing the competition is bound to happen for the first position. The
retail industries have recorded annual growth of 40-50%, huge investments is expected to flow into
logistics sector in future. Many offline brick and mortar companies are slowly moving to online business
and those who are not in online commerce business will be lorced to come online. The commerce
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industry is in nascent stage, more niche ecommerce companies are joining the competition. The customer
is winning and there is pressure to deliver best to the custoner.

Through a discussion, we can always think of some key drivers for boosting the rural framework.
l. education to the rural masses for participating in the neighborhood market economies, that will furlher
lead them to the state, national and global platforms.
2. lmproving the knowledge olcommunication in at least one widely spoken or foreign language that will
help them to know and execute simple plans for their livelihood can be a great addition. They will also be
given to the knowhow on facets ofeconomy.
3. The cost of means of communication for such rural set ups that will boost them to connect to the larger
markets needs to be worked out. If the cost of gadgets remain higher for a long or contemporary period
that would be affecting them all in a negative way. They will develop fear ofentering into the process and
would never be a pat1 ofthe mainstream economy; neither they will improve on the lifestyle.
4- Special editions of Smart-phones, I-pad and tablets to promote understanding of the world around
would be a great help to the rural sector.
India has greater prospect of market potential with E-Commerce industry growth doubling every year.
The sector has grown in E-Travel which accounts of 70% of total commerce. E- commerce caters the
need of young population which are under age ol 34. Morgan Stanley noted that the maxket of E-
Commerce will rise to $137 million by the year 2020. India's annual household income has
increased in the fiscal year 2015 ofthe total 246 million household in India.The statistics indicate
that household income is expected to reach $3823 in 2015 and become $6790 in 2020. India's E-
Commerce market is on route to become largest market in world.

Online shopping has been trending high since a decade and there are no fears to walk into the bigger
network of selling and buying. There are transparent methods, perks for purchase and easy and flexible
modes of payment, linked bank accounts that has added lot of happiness among the buyers. The
utilization ofPDA and tablets development will keep on developing each year. India has in excess of 100
million clients and its shipment from US has multiplied since a year ago.

There is another issue that requires a parallel attention and that is investment in rural set up. There are
opportunities in case of acquisition of land and some local resources such as cheaper labour required to
function any industry and that can be rnobilized in a much better way. There are popular mechanisms like
ease of doing business floated and executed by government of India where investors are attracted but that
has not really brought a lot ofshine into the existing market. Latest this year we could notice that even the
reserved funds of RBI were demanded by the govemment to put in little strength to the weakened
structure of economy and also to assure buyers and sellers that they still have good way to go in case of
Indian economy, but that also did not succeed to a larger extent.

Since a year ago trade enterprises have verified over $3.9 billion speculation from investor and private
value firms and inside funders. Chinese E-Commerce organization Alibaba bunch holding and its
accomplice Zhyian commonly put about $575 million in One97 correspondence Limited additionally
known Patym. At present Palym[19] is doing billion Gross Merchandise esteems which is gigantic total
for any internet business done by any Indian organization. Paytm offers portable installment, in addition
to it permits client to purchase tickets ,arrangements and shop from its 1800 dealers in its system .After
Alibaba venture Paytm got award ftom Ratan Tata for an undisclosed sum.
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The online retail showcase is expanding at the pace of 3% of the total business industry. E-Traveling
organizalions are taking the lion portion of complete intemet business showcase which is about 70% of

all out trade. This size is relied upon to expand further to about $17.32 billion. The retail showcase is in
developing stage and its clients are required to arrive at 300 million customen inside 10 years. A large
portion ofthe individuals favor money down which is a test for the development of retail industry.

One of the most primary needs of the making over the rural economies is the absence of Logistics
Infrastructure. A much better presence of the best productions available in the villages and semi urban
areas fail to reach to the customers right in a direct manner for the absence of the transpofi and logistrc
support. A midway connectivity hubs can be ofgreat help to all. A cluster of some of the well doing and
suitable firms can be made to bejudged with government run control mechanism to assure a much needed
connectivity. Some E-Commerce organizations have worked in coordinations part, for example, E-Kart of

Flipka:1. Amazon coordinations of Amazaon. Outsider coordinations organizations profit by increment in
number of requests. These delivery firms and other connected subsidiaries can be tied well with a sole
objective to thrust little on the rural economy. They can be given some additional relaxations and
concessions ifthey axe connecting to the rural market, farmers, artisans, etc

The greater paft of universal organizations have their own coordination offices which are supporled by
government e.g. China, which isn't ifthere should be an occurence ollndia. Another significant obstacle
is planes accessibility for production network. During celebration season various shipments heap up at air

terminal accordingly conveyance is impossible at booked time. Conveyance of products is tough errand in

a nation like lndia where there are a great many clients having huge numbers of postal district. It

incorporates parcel of administrative work for good to move from one state to another. It is at this
juncture that we should think of so re better methods to involve people from the rural palts.
Key Challenges in connecting the rural economy with the major ones.
Ecommerce companies need to address many issues such as:
1. Strengthening logistics infrastructure and service levels in ecommerce maxket as warehousing
requirement will increase in coming years with increase in ecommerce activity in coming years. In case
ofcross border ecommerce there exist problem ofreverse logistics.
2. Security, privacy breaches and fictitious transaction issues need to focused as ecommerce ls

moving to mobile platform.
3. Rules and regulations for taxation and pricing ofproduct for international and local companies .There
should be throughout discussion regarding complexities of ta.r evasion, FDI, and loopholes in

commerce between govemment and Various competent ecommerce companies. 4. Customers are
concemed about securily when it comes to use of credit and debit cards so they are hesitant doing
online transactions .Thus cash and delivery is prefened mode ofpayment which is expensive and risky.
4. Companies need to adopt to change in technology shift from laptop to mobile. They should provide

multi channel sales coupled with fast browsing experience along with after sales suppofi and service.
Online reviews, videos, retum, product compaxison should also be provided to enhance mobile
experience.

ln coming years all the more prominent mergers and acquisitions are relied upon to occur 1n

computerized trade part. Eventual fate ofweb based business looks encouraging on the grounds that more
and organizations will put resourc€s into private venture new businesses. Intemet business speculation list

P a  g  e  12001

175



OUR HERITAGE
(SSN : (n74-m30,Vol-68' Speciol lssue'g

Internatlonal Gonierence on E-Burlnotsr E.MarEgeme '
EEducation altd E-Gove.nance (|CE+2O20)

Organised bY
Kamla Nehru Mahavidyalaya, Nagpur

7th & 8th February-2ozo

was large in India 4 year ago, greater venture axe normal in coming years. Online networking has become
showcasing place for vendors where they can publicize and advance their item openly. The development
of versatile systems and web based life in business will take web based business to new skylines that will
change online retail showcases in future.

Intemet connectivity has become basic obligation in not only urban cities but also in rural ones. The
rapid growth of ecommerce is challenged by legal hassles, logistics and many factors which need to be
addressed sooner.
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ABSTRACT:  

 

India's populace is immense and is quick extending and coordinating quickly into the worldwide 

economy. India is among the 'youthful' nations on the planet, with the extent of the work power 

in the age gathering of 15-59 a long time. In any case, by and by just 2% of the complete 

workforce in India has experienced aptitudes preparing. India has an extraordinary chance to 

fulfill the future needs of the world and can turn into the overall sourcing center point for 

talented workforce. Any experience of life that outcome in learning is instruction. Tutoring is an 

arrangement of what's more, sorted out realizing process. The aptitudes transmitted by an 

imaginative leader to his fellowmen, by a mother to her kids are likewise a type of training that 

may result in straightforwardly beneficial and substantial encounters or lead to the advancement 

of attractive tendency forever.  

 

As academicians and researchers, we all have been known to two kinds of instructions viz, 

formal and informal. There are programs for formal tutoring. They build some aptitude among 

individuals and help improve economy but on the basis of a non-skilled workforce working 

under their instructions. Mostly when such arrangements are followed, the results are not as 

much desirable as they should have been. The other category where there is a skilled workforce 

plans its own business or deposits faith in the superiors for a comprehensive growth of the 

organization they work in, generates wonderful results. The combination of skilled authority and 

skilled workforce creates this effect.  

---------------------------------------------------------------------------------------------------------------------

----  

Introduction: 

 

As formal education is provided throughout country and in most of the parts with sophisticated 

gadgets and technology now a days, the learned lot forms the creamy layer. The requirement of 

the skilled workforce falls short most of the time when there is a demand for them. The reason is 
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that, there are people interested to invest money on the formal education but very less people to 

invest in informal or skill based education. There is insufficient sensitization on the issue and we 

should be aware of the fact that lesser we are at the skill sector, weaker we grow at economy.  

 

The speed of development is setting enormous requests on the Indian training framework. It 

should build up a fittingly talented workforce that can meet the ever-changing human asset 

prerequisites industry is making. Thus, India is quick turning into a worldwide center for ability. 

It is amazingly troublesome, if certainly feasible, for an instruction framework to react to these 

difficulties rapidly and justified ways – especially in a nation as enormous and as various as 

India. The instruction framework is battling to address critical issues around essential abilities. 

Global pursuit for Sustainable Development Goals (SDG) has brought the Higher Education on 

the forefront of the Developmental Agenda across the world. It is primarily because of the 

increasing role which knowledge plays in development and more so because of the rapid pace 

at which knowledge gets generated and becomes obsolete.  

 

Industry Academia Gap: Need for Realization  

 

One of the fundamental causes is a feeble useful connection between yield of instructive 

framework and prerequisites of occupation. The circumstance has pulled in the recharged 

consideration of arrangement producers keeping in line the sustainable development goals. Draft 

New Education Policy of India underlines that frail linkages among University and Industry is 

one reason for poor innovative work. It is progressively being understood that organized 

information made in the Universities should mix with the implied information on the Industrial 

Workforce. Such a combination of information and encounters will assist with quickening 

Industrial development. Then again, it will likewise assist the scholarly community with 

furthering investigate original innovations for expanded asset and vitality proficiency. To 

encourage a compelling interface among the scholarly community and industry, a few strategy 

activities have been recommended which remembers the arrangement of having representation 

from industry for Governing assortments of advanced education organizations.  

 

Further, Industry's activity augmentation impact positively affects society. It has been evaluated 

that each one activity in assembling makes 2.2 employments in different areas (UNDP site). 

Subsequently a solid practical reliance among the scholarly world and industry is a formative 

objective. A frail scholarly world industry linkage will make industry unequipped for supporting 

other imperative parts of advancement.  

 

CSR: A New Avenue for Growth  

178



 

Studies in Indian Place Names (UGC Care Journal) 
ISSN: 2394-3114 Vol-40, Special Issue-07 

NAAC sponsored Two Day National  Seminar on Role of HEIs in Tapping Local Resources 
for Quality Sustenance and Quality Enhancement 

HELD on 14th & 15th February 2020. 
Organized by: Bhiwapur Mahavidyalaya, Bhiwapur, Maharashtra 441201, India 

 

 

 

P a g e  | 97            Copyright ⓒ 2019 Authors 

 

Corporate Social Responsibility (CSR) has offered ascend to fascinating potential outcomes of 

coordinated efforts between educational institutions and Corporate Houses. The ability and 

capacities of academic foundations to convey instructive items in remote and distant can pull in 

the CSR ventures. The corporate houses can support inventive community oriented tasks to 

upgrade their essence in such regions. While educational institutions will have the option to 

improve their compass up to unreached zones, the Corporate Houses will have the option to 

procure brand loyalties in such virgin zones. Such union of interests between educational 

institutions and Corporate houses should be completely investigated.  

 

It is always possible that Indian population have essential effect for SDGs. The significant 

fragment of Indian Population will keep on being youthful now and in coming 15-20 years. Also 

India is required to be the quickest developing economy on the planet during this period. 

Industry and service segments are coming up in a major manner with expected and higher 

commitment of GDP by 2030. A report entitled "Advanced education in India: Vision 2030" of 

FICCI Higher Education Summit 2013 features that normal development will require net gradual 

workforce of 250 million given retirements/drop outs. Indian Higher Education has a duty to 

supply significant portion of this work power.  

 

Remarkably, India will have a work overflow of a great extent youngsters in 2030 with a middle 

age of 32 years. These patterns have an extensive effect for SDGs essentially in light of the fact 

that rest of the world is maturing quick. In the event that appropriately talented such youthful 

workforce will have the option to react to the enormous human asset required to satisfy the 

requests of work lacking markets far and wide.  

 

Subsequently, Indian Higher Education of 21st Century needs to create as a High Quality, 

Equitable and Affordable for the youngsters of the nation. Indian Higher Education ought to be 

created as best on the planet as well as best for the world. Henceforth, a powerful practical 

connection among industry and the scholarly world is a formative basic which needs to confront 

the monstrous test to set up its young populace for the worldwide economy. The powerful 

interface among the scholarly world and industry will upgrade the employability of its pass-outs, 

will outfit them with the necessary authority abilities for forthcoming modern needs and react to 

proceeding with proficient prerequisites. Crossing over the holes will support the Industry, 

Government and Society in various ways. The business will get profited as it will promptly 

prepare the business ability. Government will get profited as industry arranged instruction will 

assist with diminishing the un-employability and improve the salary levels of the individuals 

from qualified age gathering. 

179



 

Studies in Indian Place Names (UGC Care Journal) 
ISSN: 2394-3114 Vol-40, Special Issue-07 

NAAC sponsored Two Day National  Seminar on Role of HEIs in Tapping Local Resources 
for Quality Sustenance and Quality Enhancement 

HELD on 14th & 15th February 2020. 
Organized by: Bhiwapur Mahavidyalaya, Bhiwapur, Maharashtra 441201, India 

 

 

 

P a g e  | 98            Copyright ⓒ 2019 Authors 

About 10 years back India's developing populace was an enormous reason for worry for 

the nation. No one understood in those days that the populace could end up being the 

nation's greatest resource today. With a size of more than 500 million or more workforce, 

India is bound to turn into a pioneer in the worldwide abilities based economy.  

An ongoing report by 'Man Power' proposes that 67 percent of Indian bosses are 

attempting to discover skilled labor to meet their prerequisites and the explanation behind 

this is the absence of employability skills, such as communication, introduction, relational 

abilities, group working, and so forth. Presenting employability aptitudes in our instruction 

framework, upgrading the understudies to create work abilities and better planning them 

for the activity the market is a crucial area that needs quick consideration.  

According to a data, 75% of India's population falls in the working age gathering of 15 to 

59 years. By 2050, the country's evaluated working populace is said to develop more than 1 

billion in numbers which implies more employment seekers and a greater business 

emergency. Presently, we have just 10 percent of the young populace of India that have 

legitimate professional preparing. It is subsequently important to change over the current 

open doors into a reality for adolescents by tending to their needs at a monstrous scale 

across fields including designing, innovation, engineering, drug store, the board, applied 

expressions and specialties. This could be accomplished through professional training. 

These courses are intended to give double favorable position of training and expertise 

advancement which will better vocation possibilities for these people.  

It would not be right on the off chance that one proposed that’s kill based education alone 

is necessary as contrasted with normal training. Any aptitudes would need to be instructed 

through a medium which would normally incorporate information regarding the matter 

and supplement it. Both together would profit the general advancement of the understudies 

to support themselves later on. 

Are we upgrading?  

It is anyway appropriate to take note of that with the dispatch of the Make-in-India activity, 

professional training has been pushed to the front line. The administration has been making a 

decent attempt to push these courses however have neglected to discover takers for them. Getting 

private firms to draw in professional education as a piece of CSR could be an answer for the 

legislature to connect with individuals trying to advance professional education. This should be 

possible by giving private players charge concessions and money related guide. Undergraduates 

would profit by these preparation programs as experts from the business would have the option 
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to prepare and shape them as per the worldwide patterns. Organizations would likewise have the 

option to enlist potential jobseekers straightforwardly from these projects.  

India has consistently been known for creating abundance number of architects and specialists, 

this is a direct result of the bogus suspicions individuals hold as these are lucrative professions. 

Pride is something that has consistently been related with Indian families with regards to picking 

a course, peer-weight and absence of mindfulness has also influenced the young people in the 

nation.  

The general public needs to concur that skill-based education is certainly not a decision any 

longer yet a need that could answer India's joblessness emergency. Very few know that 

organizations are presently searching for up-and-comers who know their job rather than the ones 

who are looking for a vocation.  

The difficulty in measuring soft skills: Vital elements in the ongoing development of the 

workforce include good communication skills, the ability to work in a team, confidence in your 

own ideas and the capability and attitude to continuously learn.  

 

Creating a culture of learning: It is significant for students and employees to have a passion for 

self-development. It is unreasonable to expect education to provide individuals with all the 

technical and functional skills employers need as they change so rapidly. If employees are able 

and keen to learn, businesses are often happy to take on the burden of training.  

 

The value of certified education and training: A lot of education (particularly vocational) is 

seen as too theoretical with not enough of a connection to the workplace. Employers can be 

suspicious of the value of a particular qualification as it may not be a good measure of whether 

the individual can do a job.  

 

Inculcating Generic Skills: At the same time as business and employers are calling for more 

emphasis on generic skills, so too are educational providers. While this interest is stimulated 

partly by a desire to appeal to business and employers in an era of increasing competition and 

accountability, these are not the only relevant factors. There is increased awareness that well 

founded sets of generic skills have the potential to deliver several educational advantages to 

course providers whether vocational and/or educational in emphasis.  

 

Communication: Expressing thoughts clearly, crisply articulating opinions, communicating 

coherent instructions, motivating others through powerful speech—these skills have always been 

valued in the workplace and in public life. While education has always emphasized fluent 

reading, correct speech, and clear writing, there is evidence that students are not mastering these 
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most basic skills. Additionally, there are now “global teams” that work together in business. 

Effective communication is essential to contribute successfully to these teams. And as 

technology gives rise to global work teams that span time zones, nations, and cultures, it is 

imperative that tomorrow’s graduates communicate clearly and effectively in a variety of 

languages. Linguistically and culturally effective listening and effective communication skills are 

essential skills for every person in the service economy.  

 

Collaboration: Collaboration is essential in our classrooms because it is inherent in the nature of 

how work is accomplished in our civic and workforce lives. Collaboration has been accepted as a 

skill that’s essential to achieve meaningful and effective results. In the past decade, it has 

become increasingly clear that collaboration is not only important but necessary for students and 

employees, due to globalization and the rise of technology. Various scholars and authors have 

emphasized the importance of collaboration. 

 

Today, creativity and innovation are key drivers in the global economy. Author Daniel Pink 

remarked, “The future belongs to a very different kind of person with a very different kind of 

mind--creators and empathizers, pattern recognizers and meaning makers. These people… will 

now reap society’s richest rewards and share its greatest joys.” If students leave school without 

knowing how to continuously create and innovate, they will be underprepared for the challenges 

of society and the workforce. In today’s world of global competition and task automation, 

innovative capacity and a creative spirit are fast becoming requirements for personal and 

professional success.  

 

The Prime Minister’s National Council on Skill Development is an apex institution for policy 

direction and review. The Council is at the apex of a three-tier structure and would be concerned 

with vision setting and laying down core strategies. The Council would be assisted by the 

National Skill Development Coordination Board chaired by the Deputy Chairman, Planning 

Commission which will coordinate action for skill development both in the public and the private 

sector. The National Skill Development Coordination Board was set up under the chairmanship 

of the Deputy Chairman of The Planning Commission, on the Public Private Partnership model 

(PPP).  
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Programmes like ‘Skill India’ can be better taken as a special purpose vehicle where we can have 

a fundamental understanding of skill based education.  The main goal is to create opportunities, 

space and scope for the development of the talents of the Indian youth and to develop more of 

those sectors which have already been put under skill development for the last so many years and 

also to identify new sectors for skill development. The new programme aims at providing 

training and skill development to 500 million youth of our country by 2020, covering each and 

every village. Various schemes are also proposed to achieve this objective. 

In the light of above principles, the government has specified the features of  ‘Skill India':  

 The emphasis is to skill the youths in such a way so that they get employment and also improve 

entrepreneurship. 

 Provides training, support and guidance for all occupations that were of traditional type like 

carpenters, cobblers, welders, blacksmiths, masons, nurses, tailors, weavers etc. 

 More emphasis will be given on new areas like real estate, construction, transportation, textile, 

gem industry, jewellery designing, banking, tourism and various other sectors, where skill 

development is inadequate or nil. 

 The training programmes would be on the lines of international level so that the youths of our 

country can not only meet the domestic demands but also of other countries like the US, Japan, 

China, Germany, Russia and those in the West Asia. 

There are many other data and their interpretation that give us a perfect idea of meeting the needs 

of employers today in the country and outside. Higher education institutions can primarily be the 

only power house to generate the required workforce and they can be trusted by the industrialists 

and producers at larger scale. It is the golden time and opportunity both for the HEIs as well as 

youths in the country to get job ready and add a handful of share to global economy.  
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Abstract
Globalization has brought the different communities together and

compelledus to understand each other language to communicate. Nowadays
multilingual communication is created due to migration, transnational
relation, multilingual literature etc. This has developed proficiencies in
varied languages among people belonging to different nations. This form
of multilingual communication is from the pre - colonial period which reflect
homogeneity and multilingualism. In the diaspora literature, wesee author
using multilingual communication to break the barrier within between people
of different nations and communities. Amitav Ghosh is one such Indian
writers writing in English.  Ibis trilogy is an epic, where we see different
people coming together on the ship Ibis either by force or voluntarily to
become indentured labour for the sugar plantation by imperial for their
mercenary purpose. Here, the indentured labour are from different places
all over the globe interact with each other. In this journey, they becomes
‘Ship Siblings’ i.e Jahag Bhai. Amitav Ghosh has very craftily used different
languages and dialects throughout his novel which were spoken in the
nineteenth century in the Northern and Eastern parts like Bihari,  Bengali,
Bhojpuri and also different kinds of pidgin used by other labour on the
ship Ibis from different places crossing the ocean to form a new identity.
He also incorporates in it’s a varied form ofEnglish from British, American,
Indian English and Chinese pidgin English. In this paper, I’m going to
discuss about Amitav Ghosh experiments with different languages and
dialects from India to China for the trade of opium which ultimately leads
to First opium war in China.

Keywords: language, Dialects, pidgin, multilingualism.

Introduction
Language is a mode of communication among people of different

communities. It is a way of expressing once culture. It is a tool which
expresses the values and traditions of once community. Primarily, the

SOCIAL COMMUNITY AND CODE OF
COMMUNICATION IN AMITAV GHOSH’S

IBIS TRILOGY

� Ms. Anita Tirpude
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language was spoken and not written but with the invention of printing
press, there developed medium of writing through which human being
shared their thoughts in printed form. Language makes human being a
rational animal and raises it’s above the position of animals.Human
being has acquired the ability to think and this is not possible without
language.

“Aristotle was convinced, however, that meaning was no less an
integral part of language than the sounds which bear the meaning and
that language depends no less on the rational powers of man by which
meanings are constructed than on the 2 physiological organs by which
sounds are formed.”(Mc Richard Keon p194)

Language is social by nature and it has connected people and
this helps in the development of society. Language and Society are
interconnected. It is said that-

“Man’s relation with the society is so intimate and close that it is
very difficult to isolate him from the social environment in which he is
born, nurtured and grown to be a man.” (Mc R. M. Iver, and H.Charles
p 45)

 Amitav Ghosh has used different languages and dialects in his
Ibis Trilogy to achieve his goal. It consists of three novels - Sea of
Poppies, River of Smoke and Flood of Fire. All these three novels are
historical novels belonging to the 19th century during the pre-
independence era in the year 1838, which begins with the story of
indentured laborers crossing the Indian Ocean to the opium war of
independence fought between India- British- China. Characters are from
different background. In the first novel, Sea of Poppies, we see sailors,
coolies, convicts all come together on the Ibis to travel Mauritius. The
novelist depicts rich languages add a new dimension to the novel.  Each
character uses peculiar language which is somewhat difficult to
understand adds a flavor of multilingualism in the novel. In the second
novel, River of Smoke, story takes a further turn where we see opium
trade in China in 1830. Opium is imported to China and Chinese
government is trying to stop the import of opium in China due to increase
in addiction among the Chinese populace. The novel consists of multitude
of stories, variety of languages used by Chinese, Indian and creole words
are seen throughout the novel.  In Flood of Fire, the final part of Ibis
Trilogy we see in the name of free trade, British declared war against
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China and there is an outbreak of first opium war and China is defeated
with British claim on Hong Kong.

Thus, Ibis Trilogy is a historical novel which has multiples of
themes like colonialism, migration caste system, capitalism etc. It also
recreates different languages in the 19th century. Ghosh has wonderfully
used language to revive the social, cultural and political setting of early
colonial period.

Sea of poppies
 Sea of Poppies is the first part of Ibis Trilogy, which shows

author’s craftsmanship. Author gives us the minute description of
nineteenth century which includes Bhojpuri songs, Lascars, pidgins,
Indian English languages spoken by East India Company officials, etc.
The story starts with Deeti, the protagonist of the novel who lives on
“outskirts of the town of Ghazipur some fifty miles east of Benaras.”(SOP,
p3). Deeti mentioned about the ship:

The vision of a tall-masted ship, at sail on the ocean, came to
Deeti on an otherwise ordinary day, but she knew instantly that the
apparition was a sign of destiny for she had never seen such a vessel
before, not even in a dream: how could she have, living as she did in
northern Bihar, four hundred miles from the coast? (SOP, p3)

Deeti  is  married to a crippled Hukum Singh who is an opium
addict and in the meantime he dies. She is forced for Sati immolation
as she doesn’t want to give herself to her brother-in-law Chandan Singh.
But she is rescued by Kalua a low caste Ox cart driver and in order to
survive they become indentured labour on ship Ibis. On the ship Ibis,
there are different lascars working as sailors.

The lascars in the novel were sailors who “came from places far
apart, and had nothing in common, except the Indian Ocean; among
them were Chinese and East Africans, Arabs and Malays, Bengalis and
Goans, Tamils and Arakanese. They came in groups of ten or fifteen,
each with a leader who spoke on their behalf” (Sea of Poppies, p. 13).

These lascars have been separated from their families at a very
young age. They even don’t know their native lands and now the sea is
only world for them. The language with which they communicate is a
hybrid language consisting of words, phrases which they pick from
different places where they stayed and come in contact with different
people for some time. Ghosh has done experiment by incorporating
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the style of code mixing and code switching leading to the creation of
multiple languages. Sea of Poppies shows a polyglot world. Sea of
Poppies has its own dictionary to which Ghosh gave title “The
Chrestomathy”.  He has mentioned some important sources as-

T. Roebuck’s ‘An English and Hindustanee Naval Dictionary.
Henry Hule and A.C. Burell’s ‘ Hobson- Jobson – a Glossory of
Colloquial Anglo Indian words and Phrases.

 Zachary Reid, an American  mulatto from Baltimore who worked
as a carpenter on the board learnt a completely new language of lascars.

The another character, we see in the novel is Serang Ali. He
speaks using varied dialects i.e he mixes languages like Hindi , English
and sometimes Chinese. When Zachery inquired him about his language
used: “Afeemship”, came the answer. “China-side, Yankee gen’l’um
allo tim tok so-fashion. Also Mich’man like Malum Zikiri.” (16)

Through the character Serang Ali,Ghosh has used a various  type
of language. This shows when people using different languages forms
a new dialect creating a new language which is understood by everyone
creating a bound between them  and also a mode of communication
among themselves. Other example includes:

‘so muchee bukbuk and big-big hookuming,’ ‘Nevva mind’, ‘sun-
sun become pukka gen’l’um,’ ‘resum’ instead of ‘rations’, ‘dal’, ‘masala’,
‘achar’, bo’sun, ‘tindal’ for bosun’s mate, ‘seacunny’ for ‘helmsman’.
There are few words which are not English words but they sound to be
English words. There ‘rigging’ became ‘ringeen’, ‘avast’ became ‘bas,’
‘all’s well’ became ‘alzbel’, ‘deck’ became ‘tootuk’, ‘masts’ were ‘dols’,
‘commands’ became ‘Hookum’, ‘starboard’ and ‘larboard’ became
‘jamna’ and ‘dawa’, ‘fore’ and ‘aft’ became ‘agil’ and ‘peechil.’ All
these words are used in the novel by the novelist which are the examples
of sea pidgin.

We read in the novel that “lascar” is a sailor who “came from
places that were far apart and had nothing in common, except the Indian
Ocean; among them were Chinese and East Africans, Arabs and Malays,
Bengalis and Goans, Tamils and Arakanese” (SOP, p 12).  Ghosh goes
on and clarifies this in his comment published in Hindustani Times:

 I came to be astonished by the number of Asian sailors who
figured on the crew-lists of 19th century sailing vessels. These ‘lascars’
as they were called, came from every part of the Indian Ocean and the
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more I read about them, the more I was intrigued by their lives. What
drew them to the sea? How did they communicate, among themselves
and with their officers? One day, in a library I chanced upon an early
19th century dictionary of the ‘Laskari’ language. Leafing through its
pages, I began to wonder what it would be like for a new recruit to
learn those words, to discover the nautical world — and so was born
Jodu, one of the central characters in the novel. (Ghosh  Confessions)

Ghosh mentions in his article on language in Ibis (2012)  about
“Malum” which comes from Arabic and it means “ mate” (Ghosh  Of
Fanas and Forecastes  34). A  word mostly  used by the lascars is “hokum.”
According to Roebuck´s dictionary, the meaning of “hookum” in Laskari,
the lascar language, is “command” (Roebuck  in Ghosh Of Fanas).
From this we understand that the relationship between lascars and their
malums was  a master slave relationship where the master subjugate
his slave, in Hegelian terms.

Then, we come across a mixture of sea slang and words and
phrases of different origins, from English Creole to South Asian
languages and dialects that almost faint the reader. So far as the use of
Laskari language in sailing context is concerned, Ghosh explains:

Laksari was really just a language of command. For the rest, the
lascars probably used, amongst themselves, a series of contact languages
and pidgins, made up of elements of Swahili, Malay, and Hindusthani.
To communicate with officers and white passengers they probably used
variants of the Sino-Portuguese-English pidgin that came to be associated
with the South China Coast. (Ghosh  Of Fanas and Forcastles 56)

 According to Townson N., “Pidgins are simplified languages
which are developed in contact situations between people with no
common language and are used for restricted, functional
purposes”(Townson 93).  Similarly, Romaine notes that “pidgins are
the simplified languages characterized by a minimal lexicon, little or
no morphology, and limited syntax” (Romaine qtd. in Townson, 94).

 The example of it is : “Serang Ali wife-o hab makee die. Go
topside, to hebbin. By’mby, Serang Ali catchi nother piece wife.”(17)
Or, in another sample which resembles a pidgin language: “Must too
muchi shout: you go barn shoot sister. I on epiece pukka-sahib, no can
catch. You take pistol in pocket, if bugger try shangai, shoot in the
face” (21).
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The words and phrases used by Europeans that are
stillunreadableemployed by Europeans who lived and traded in South-
Asia for many decades during the colonial period. The variety in their
language is a hybrid form of English language with many Hindi, Bengali
and Gujarati words. In the novel, Ghosh, like most Indian writers in the
English language, cannot appear word for word in the text or give
explanations which makes difficult to read without a reference book or a
dictionary. These word are spelled in such a way that it highlights European
accent. Singh, a reviewer of Ghosh works in this connection states  that
“ for a reader who knows the words and their meanings, some of these
passages require constant interpretation or extrapolation”(Singh
Language).

Paulette, a French botanist daughter, speaks with variety of
languages with Mrs Burnharm: “Where have you been chupowing(italics
mine) yourself? I’ve been looking everywhere for you”(203).
“Chupowing” is a Hindi verb “chupna” and it means “to hide”(Singh
Language). In addition to it, Singh also gives words list of such kinds
along with their original meaning in Hindi or Bengali. Some of them
are: “Pollock-sawg” (paalak-saag) for a spinach dish, “chitty” and “dawk”
(for chithi and daak, or letter and postbox), “dufter” (daftar, office),
“hurremzads” (haraamzadas, bastards), “oolter-poolter” ( upside-down)
(Singh Language). The last word appears as in the lines: “He turned a
ship oolter-poolter in the Spratlys, which is considered a great piece of
silliness amongst sailing men”( Sea of Poppies  102).

Neel is declared as convict and sent to jail, a British sergeant
[sic]  becomes angry “bythe mere fact of being spoken to in his own
language, by a native convict” that he very badly treat Neel and
communicate with him “in rough Hindustani” (281). Neel even though
in such a humiliated state realized that English being the colonizer
language is a powerful weapon for himto be use for his own purpose.

“Sir”, he said, “can you not afford me the dignity of a reply? Or
is it that you do nottrust yourself to speak English?” The man’s eyes
flared and Neel saw that he hadnettled him, simply by virtue of addressing
him in his own tongue — a thing that wasevidently counted as an act of
intolerable insolence in an Indian convict, adefilement of the language.
…, he decided, as in the rest of his life as a convict, he would speak
English whenever possible, everywhere possible, and starting with this
moment, here”( Sea of Poppies, 283).
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On the board ibis, an English beats Neel for talking with Zachary
in English. The Subedar slaps Neel on his face: “You think you can
impress me with two words of angrezi? I’ll show you how this ingi-lis
is spoken...”(Sea of Poppies, 355).

River of Smoke
River of Smoke, second part of Ibis Trilogy starts with Deeti

who is presently staying in Mauritius islands, has become a leader of
her community. She speaks French English Patois. She draws pictures
on the walls of cave which includes scenes from her life and her family.
She has established her own puja room.

Most of the characters from Sea of poppies have now arrived to
Chinese Empire and thus there is shift of language to Chinese English
or pidgin. The shift of merchants from India and Britain and halt at the
Pearl River and they are not allowed to enter in Canton. This has done
with certain purpose as the Chinese Government wants to confiscate
the trade from outside. In Canton, the foreigners are not even allowed
to enter in the interior, but women are even not allowed to enter in
Fanqui Town which is the outpost for the merchants.

River of smoke now takes the story forward discussing about on
the complexity of language, throwing light on various characters with
their variable identities.In an interview, Ghosh told the interviewer
working on novels involved his learning Cantonese. The story starts in
Mauritius and turns to China where the main focus is the Indian
community, which is occupied around the “Acha Hong” mercantile
complex in Canton. The word”achha” itself is an important hybrid,
Hindi word which means “all right”, a common Chinese designation
for Indians and “hong” is  Chinese word  for a trading house. Along the
way, the interaction between Mauritian Creole, Cantonese and Pidgin,
and a variety of Indian languages, had a profound effect on the textual
matrix English “spoke between them more than a dozen different
languages”, exhibiting a linguistic diversity running counter to the
“commonalities” forced on them by all being sub continentals in China
(Ghosh 2011, 181).

Against a backdrop where European, Indian and East Asian
languages were in conflict and co existing, the most important characters
seemed to be the perfect a versatile  linguistically especially Bahram, a
Gujarati Parsi merchants and Neel, a former Raja and now turned convict
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from Sea of Poppies. Both can communicate in non-Indian languages,
Bahram is good in using Pidgin and Neel uses British English and
pidgin too. In the meantime, when the characters interacted with each
other, the Indian and the Chinese, most often they are using either Indian
English or in a language that is not strictly spoken English, i.e., fully
converted “English” - abbreviated, simplified and hybridized, artificially
handled and suitable to Chinese - This converted language is  called
pidgin, and who, for trade and communication purposes, acted as the
lingua franca, between Chinese people and the non-Chinese. The
grammar used in Cantonese consists of mixed vocabulary from English,
Portuguese and India.

Ghosh’s text contains the language issues which have a general
and broad awareness and a sense of the complexities of multilingualism
and language interaction. The Indian using languages like Neel’s Bengali,
Bahram’s using Gujarati and the India language i.e Hindi but also “Tamil,
Telugu and Oriya” (60)and “Marathi, Kachhi and Konkani” (292);pidgin
is a hybrid language consisting of Portuguese, French, English, Chinese
Cantonese and Mauritius creole.

One of the character, Bahram addresses his visitor: “So talkee
me … Sittee, sittee here. Allow, what thing wanchi? Tellmaski, chop-
chop. No time have got”, and the latter replies: “Allow have ear-hear
MisterBarry have come China-side with plenty, plenty big cargo. Is, is
not true? Mister Barry have,no have plenty cargo, ah?”, and continues:
“Galaw, Mister Barry talkee allo is inside hisheart: what-thing he thinki
do with cargo? This-time cannot do-pidgin in Canton. Cannot sell.Mister
Barry savvy, no-savvy ah?” (244).

Many characters in this novel are multilingual and they use their
speech in amazing way. The example of it is Paulette Lambert who is
brought up by her French speaking father in India. She speaks English
but she is not so perfect in using English idioms and Indian English.
Where she speaks, there is French interferences and it becomes more
strong when she is affected by the strong emotions. When Robin writes
to Paulette:

As for the query with which you ended: why, of course, you can
certainly depend on me to do whatever I can to help you with your
spoken English! But in the meanwhile, I do strongly urge you to exercise
some care in your choice of words. There is nothing wrong of course in
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speaking words of encouragement to the crew, but […] I confess that I
too would be quite astonished if a young lady of tender years were to
reproach you for your spontaneity, Puggly dear, but you must not always
assume that it is safe to transpose French expressions directly into English.
The English equivalent of baton-a foc, for instance, is definitely not
“foc-stick:- it is “jib-boom”.(River of Smoke)

Flood of Fire
The last novel of the trilogy, Flood of Fire again opens with

Deeti, who got letters from painter Robin Chinnery, and a painting
which represents the Canton destruction by the huge fire - still an event
to take place. The story then returns to India, Bombay and Calcutta
which depicts the story of two businessmen wives Mrs. Burnham, wife
of Mr. Burnham, an imperialist and Mrs Bahram, an opium merchant
wife in Canton. In Calcutta, Mrs. Burnham appoints Zachary on a job
as a carpenter and utilizes him to fulfill her sexual lust. The Novelist
shows that how the colonist dominate the lower strata of society both
bodily and soul. On the other hand, Mrs Bahram in Bombay, is informed
that her husband died in China and was left with a child. She is much
surprised by her husband doubled life but decides to go Macau to claim
for the compensation of her husband confiscated opium. Keshari, a
sepoy in British army also unfolds his experiences of humiliation and
exploitation in the army.

Neel after the mysterious death of Bahram, is free from the job
of munshi and he works for Chinese authorities as official translators
and interpreter. The year 1840,opens with a news of war against China
by British in the name of free trade. This news spread in India where
East IndiaCompany become well aware of the burden of financial and
military supports. The third novel, is about the arrivals and reunion of
all families. Zachary again sailing on the ship destined to become an
independent merchant of opium in china.

The year 1841 starts with war where British overpowers China
and defeats it. The new commissioner of the south province sign an
agreement in which the island of Hong Kong passes to British with a
promise of returning money as a compensation to the British and Indian
merchant for confiscating the opium.

Conclusion
Amitav Ghosh in his Ibis Trilogy, has used varieties of language
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Abstract:
Compared to other countries, India is much behind with respect to

education, health and gender discrimination. Despite increase in women
literacy the figure of female sex ratio is falling in this country. The question
arises whether increasing literacy rate, especially in urban areas, generate
dilemma amongst educated women and remains the main reason of sex
selective abortion. Hence, the objective of this research paper is, to correlate
the literacy level of women with falling female sex ratio in India. The study
was based on the survey reports of NFHS-1 (1992-93) and NFHS-2 (1998-
99), in addition to NFHS-3 (2005-06). The findings of the study show that
the main reason of sex selective abortion is, educated married women desire
for male child(ren) for their old age security and they are using modern
technology for sex selective abortion. We conclude that education is
generating paradox not wisdom on women’s mind and they are using their
educational knowledge to acquire desire number of child (ren) and sex. Yet
now, in the modern era women are not away from their cultural conflict
zone because they cannot take an independent decision to give birth whether
it is the matter of having pregnancy or gender. They are still under the
superstitious believe about son and want to satisfy their elder family members
by procreating male child.

Keywords:
Sex ratio, Women literacy level, NFHS data, Cultural Conflict Zone

Introduction
The last two Indian census  data (2001 and 2011) indicate a

grim demographic picture of declining sex ratios in urban areas compared
to  rural/ tribals areas. It is surprising that some of the progressive
states like Punjab, Haryana, Delhi and Gujarat are having a distorted
sex ratio. According to UN (United Nation, 1998) norms, male female
ratio in the world is usually 1050 females for 1000 males. But in India,
this ratio is dropping down to nearly 850 per thousand. In Human
Development Survey Report (2001), India is placed in 124th position
among 173 countries. It is a fact that our country is much behind compared
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71 
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lkjka'k & vk/kqfud HkkjrkP;k tM.k?kM.khr vusdkauh lkekftd lerk fuekZ.k dj.;kps ç;Ru 
dsysr- jktk jkeeksgu j‚;] egkRek Qqys] 'kf'k/kj caMksik/;k;] l;kthjko xk;dokM] N=irh 'kkgw 
egkjkt ;kauh lkekftd pGoG ftoar Bsowu lkekftd {ks=kr Hkjho dk;Z dsys- R;kauh Hkkjrh; 
lekt O;oLFksyk ,d uoh fn'kk çnku dsyh- ghp lekt ifjorZukph dkl M‚- vkacsMdjkauh /k:u 
vkiY;k lkekftd pGoGhpk ik;k ?kkryk- R;kp vk/kkjkoj R;kauh ,d fof'k"V /;s;] mís'k vkf.k 
çkekf.kd gsrw vlysyh eksBh tulkekU;kaph lkekftd pGoG mHkh dsyh vkf.k çpfyr Hkkjrh; 
lekt O;oLFksyk gknjowu lksMys- lk/kkj.kr% 1920 iklwu M‚- vkacsMdjkauh lkekftd dk;kZyk 
lq#okr dsyh- 1924 e/;s cfg"—r fgrdkfj.kh lHksph LFkkiuk d:u M‚- vkacsMdjkauh la?kfVr 
pGoGhph lq#okr dsyh- ;k la?kVusP;k ek/;ekrwu R;kauh loZgkjk oxkZyk ,df=r d:u etcwr 
lkekftd la?kVu fuekZ.k dsys- iq<s R;kauh egkM o ukf'kd ;sFks ek.kqldhps] lersps gDd çLFkkfir 
dj.;klkBh lR;kxzg mHkkjys- ;k lR;kxzgkus nfyrkaP;k ekuoh ç'ukadMs laiw.kZ txkps y{k os/kwu 
?ksrys- M‚- vkacsMdjkauh pkyfoysyh lkekftd pGoG gh [kÚ;k vFkkZus Hkkjrkrhy lektO;oLFksyk 
gknjs ns.kkjh gksrh- R;kauh lkekftd pGoGhP;k ek/;ekrwu nfyrkr LokfHkeku fuekZ.k d:u R;kauk 
la?kfVr dsys- vkt vkacsMdjh lekt xVkrVkr foHkkxyk xsyk vkgs- R;keqGs ;k pGoGhph la?kfVr 
'käh {kh.k >kyh vkgs- R;keqGs M‚- vkacsMdjkauh lkekftd pGoGhP;k ek/;ekrwu th  etcwr 
la?kVuk fuekZ.k dsyh- R;kp ekxkZpk mi;ksx d:u uO;kus fuekZ.k gks.kkÚ;k ç'ukoj ekxZ dk<rk 
;sbZy- R;keqGs M‚- vkacsMdjkauh pkyfoysY;k lkekftd pGoGhpk uO;kus vH;kl d:u Hkkoh 
leL;kaoj fuf'prp mik; 'kks/krk ;sbZy- ;k leL;kaoj fuf'pr vkf.k Bksl mik;kstuk Eg.kts 
lkekftd ,sD; fVdo.ks vkf.k la?kfVr y<k y<wu iq<P;k fi<hP;k gDdkaph rjrwn vktp dj.ks 
xjtsps vkgs- tsOgk ,d fi<h vkiY;k gDdkalkBh y<rs rsOgk R;kpk Qk;nk nqlÚ;k iq<P;k fi<hyk 
feGrks vkf.k tks y<rks rksp ;'k laiknu djrks] ;k /kksj.kkçek.ks vkacsMdjh pGoGhph okVpky 
dj.ks] gh vktph [kjh xjt vkgs- ;k tk.khosrwu vkacsMdjkauh pkyfoysY;k lkekftd pGoGhph 
,sfrgkfld–"Vîk ekaM.kh ;k 'kks/kkfuca/kkrwu dj.;kpk ç;Ru dsyk xsyk vkgs-  
cht laKk %  lkekftd fLFkrh ] cfg"—r fgrdkfj.kh lHkk] egkM lR;kxzg] dkGkjke eafnj-  

 
 
la'kks/ku i)rh %& ,sfrgkfld la'kks/ku 
i)rhpk voyac d#u miyC/k lkfgR;kpk 
'kkL=h;  –"Vhus ijh{k.k d#u ewY;ekiu 
dsys xsys- 

x`ghr rRRos %& M‚- vkacsMdjkauh çFkerk 
lkekftd pGoG gkrh ?ksÅu vLi`';kauk 
la?kfVr dsys- ;k la?kVusP;k cGkoj R;kauh 
vLi`';kaP;k eqähps eksBs lkekftd y<s 
mHkkjys-  

M‚- vkacsMdj o lkekftd pGoGhaps 
fo'ys"k.k 

� . . . 

• lg;ksxh çk/;kid o bfrgkl foHkkxçeq[k M‚- vkacsMdj 
egkfo|ky; nh{kkHkweh] ukxiqj] ¼e-jk-½  

M‚-vfouk'k fnxacj Qqy>sys 
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çLrkouk 
 M‚- ckcklkgsc vkacsMdjkauh vLi`'; 
lektkrhy egkj tkrhr vl.kkÚ;k 
HksnkHksnkaoj dMkMwu gYyk p<foyk gksrk- 
vkiY;kp tkrhvarxZr vl.kkjh fo"kerk vk/kh 
u"V dj.;kr M‚- vkacsMdjkauh iq<kdkj 
?ksryk gksrk- M‚- vkacsMdjkauh 1920 
lkykiklwu vkiY;k lkekftd dk;kZyk 
lq#okr dsyh- R;klkBh R;kauh ^cfg"—r 
fgrdkfj.kh lHksph* LFkkiuk d:u lkekftd 
pGoGhpk çkjaHk dsyk- vusd tuvkanksyus 
mHkh dsyhr- R;k çR;sd tuvkanksyukarwu 
R;kauh çLFkkfir lekt O;oLFksps [kjs :i 
nfyr oxkZiq<s Bsoys- R;keqGs R;kauk R;kaP;k 
vourhph [kjh tk.kho gksÅu M‚- 
vkacsMdjkaP;k fopkjkauh vLi`'; lektkr 
ifjorZukps okjs okgw ykxys- nfyrkauh 
ijaijkaxr /kans] O;olk;] jkg.kheku] fopkj 
;kapk R;kx dsyk- M‚- vkacsMdjkauh vLi`'; 
lektkr psruk fuekZ.k d:u R;kaph HkDde 
ik;koj lkekftd pGoG mHkh dsyh- 
lkeftd pGoGhrwu fuekZ.k dsysyh 
nfyrkaph 'käh uarj M‚- vkacsMdjkauh 
jktdh; pGoGhdMs oGfoyh- v'kk çdkjs 
M‚- vkacsMdjkauh lqpfoysyk çxrhpk ekxZ 
vLi`'; lektkus  vaxhdkjyk vkf.k [kÚ;k 
vFkkZus lektØkarhyk lq#okr >kyh- rsOgk M‚- 
vkacsMdjkauh pkyfoysY;k lkekftd 
pGoGhpk vH;kliw.kZ vk<kok ?ksryk vkgs- 
M‚- vkacsMdjkaph lkekftd pGoG  
 M‚- ckcklkgsc vkacsMdjkauk f'k{k.k 
?ksr vlrkukp vLi`';rsps pVds clys gksrs- 
dsoG egkj lektke/;s tUekl vkY;keqGs 
R;kauk inksinh vieku >kyk gksrk- ;kp 
dkj.kkeqGs R;kauk laL—r Hkk"kk f'kd.;kl 
eTtko dj.;kr vkyk gksrk-1 txkrhy 
nqlÚ;k dks.kR;kgh lektkoj >kyk ulsy 
brdk vU;k; Hkkjrkrhy ;k fganw /kekZP;k 

o.kkZJe i)rhus innfyrkaoj dsyk gksrk- 
dkgh lq/kkj.kkoknh fganwuh vLi`';rk fuokj.k 
dj.;kr iq<kdkj ?ksryk gksrk- i.k fganw 
lekt lq/kkjdkaP;k ç;Rukaps [kjs fo'ys"k.k fo- 
l- [kkaMsdj ;kauh lqanj 'kCnkar dsys vkgs- ;k 
lanHkkZr rs Eg.krkr dh] Þvkeph çR;sd 
lq/kkj.kk& yks[kaMh lk[kGhus [kkackyk cka/kwu 
BsoysY;k ekdMklkj[kh fLFkrh >kyh vkgs- gs 
ekdM bdMs frdMs fQjr] mMîk ekjr loZ 
dkgh djra] i.k rs lkjs [kkackHkksorkyP;k 
ngk&ohl gkrkaP;k tkxsr R;kyk djkoa 
ykxraß2 ;k o:u rRdkyhu lq/kkj.kkoknh 
dk;kZph vkiY;kyk tk.kho gksrs- ;koj ekr 
dj.;kdfjrk M‚- vkacsMdjkauh Lor% loZ lw=s 
gkrh ?ks.;kps Bjfoys gksrs- 
 M‚- vkacsMdj es 1920 e/;s ukxiqjkr 
HkjysY;k Hkkjrh; cfg"—r ifj"knse/;s 
lgHkkxh >kys gksrs R;kosGh R;kauh] Þ---vki.k 
;sFks teysys loZ çfrfu/kh cfg"—r oxkZph 
mUurh d'kh gksbZy ;k–"Vhus fopkj 
dj.;kP;k gsrwus teyks vkgksr- Eg.kwu 
vkiY;k yksdkaP;k mUurhP;k vkM ;s.kkjh 
O;äh ex rh cfg"—r oxkZrhy vlks fdaok 
mPpo.khZ; fganawrhy vlks] rlsp ,[kknh 
laLFkk vlks i.k rh vkiY;k fgrkfo#) 
,[kkns —R; djhr vlsy fdaok rlsp —R; 
frus ekxs dsys vlsy rj R;k xks"Vhpk vki.k 
fu"ks/k djkok fdaok ukgh]ß3 vlk ç'u 
mifLFkr  dsyk gksrk- ;ko:u vLi`';kaP;k 
fgrkafo#) Lodh; vlks dh nqljs dks.khgh 
vlks R;kfo#) la?k"kZ dj.;kps M‚- 
vkacsMdjkauh Bjfoys gksrs] gs Li"V gksrs- M‚- 
vkacsMdjkauh lekt fLFkrhps voyksdu 
dsY;kuarj lektlq/kkj.ksps& lekt m)kjkps 
dke R;kauh lq: dsys vkf.k ;kpk ifgyk 
VIik Eg.kwu R;kauh la?kVu o tkx`rh 
dj.;kl lq#okr dsyh- ;k dk;kZyk ewrZ :i 
ns.;klkBh  9 ekpZ 1924 yk eqacbZP;k nkeksnj 
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g‚ye/;s lektlsodkaph cSBd >kyh- 
R;kçek.ks ;k laLFksyk cfg"—r fgrdkjh.kh 
lHkk gs uko |kos vls M‚- vkacsMdj ;kauh 
lqpfoys o rs eatwj dj.;kr vkys- 20 tqyS 
1924 yk ^cfg"—r fgrdkfj.kh lHkk* LFkkiu 
>kyh vls tkghj dsys- R;kosGh M‚- vkacsMdj 
Eg.kkys gksrs dh] ^--- eh vH;kl dsyk vkgs- 
eh feGfoysY;k Kku'kähpk mi;ksx dsoG 
ek>s dqVqac o tkr ;kaP;klkBh dj.kkj ukgh- 
eh loZ vLi`'; lektkP;k pGoGhlkBh frpk 
mi;ksx dj.kkj vkgs--- vLi`';kaph leL;k 
Eg.kts çpaM fgeky; vkgs- ;k fgeky;k'kh 
rØkj d:u eh ek>s Mksds QksMwu ?ks.kkj 
vkgs- fgeky; dkslGyk ukgh rjh ek>s 
jäcackG Mksds ikgwu lkr dksVh vLi`'; 
yksd rks fgeky; tehunksLr dj.;kl ,dk 
ik;koj r;kj gksrhy o R;klkBh çk.kkiZ.k 
djrhy vlk vkRefo'okl M‚- vkacsMdjkauk 
gksrk-ß4  R;k"Vhus R;kauh okVpky dsyh-  
 nfyrkaps ;k ns'kkrhy  lekt 
O;oLFksrhy LFkku] R;kaph ijaijkxr 
fopkjlj.kh vkf.k R;kaP;k vxfrdrsyk 
daVkGwu M‚- vkacsMdj R;kauk mís'kwu usgeh 
Eg.kr vlr dh]  gh rqeph fLFkrh nsofufeZr 
ulwu ekuofufeZr vkgs- rqEgkyk vUu] oL= o 
fuokjk brjkaP;k cjkscjhus feG.ks] gk rqepk 
tUefl) gDd vkgs- Eg.kwu LokfHkekuiw.kZ 
thou tx.;klkBh Lokoyacu gkp [kjk 
vkReksUurhpk ekxZ vkgs- ckcklkgsckauk gs 
ekghr gksrs dh] tksi;aZr gk lekt Lor% 
gksowu ykpkjhps thou lksM.kkj ukgh rksi;aZr 
R;kaP;k lkekftd thoukr cny gks.kkj ukgh- 
Eg.kwup M‚- vkacsMdj vkiY;k lektkl 
usgeh lkaxk;ps dh] ^--- jksx ,dkyk] vkS"k/k 
[kk;ps nqlÚ;kus] vls >kY;kl jksX;kl xq.k 
;sbZy dk;\ ;ko:u T;kaP;koj ladV vkys 
vkgs] R;kus jMr u clrk eksBîk /kS;kZus o 
fu/kkZjkus R;k ladVkl rksaM fnys ikfgts] 

R;kP;k'kh eqdkcyk dsyk ikfgts---*5 vlk 
vkRefo'okl R;kaP;kr rs fuekZ.k djhr gksrs- 
R;klkBh R;kauh nfyrkauk vkiys xqykefxjhph 
dkes vkrk can dsyh ikfgtsr] vki.k 
ek.klkçek.ks okxys ikfgts Eg.kwup M‚- 
ckcklkgsc vkacsMdj ;kauh vkiY;k lkoZtfud 
thoukyk lq#okr dsY;koj brj 
dk;kZcjkscjp vkiY;k vLi`'; oxkZr tkx`rh 
dj.;kph vkiY;k lektkr lkekftd  
lq/kkj.kk dj.;kph] vkiY;k vLi`'; lektkr 
LokfHkeku fuekZ.k dj.;kph pGoG gkrh 
?ksryh gksrh- M‚- vkacsMdjkauh vkiY;k 
lkekftd lq/kkj.kk pGoGhyk iq<hy dk;kZus 
çkjaHk dsyk-6 vLi`';kuh esysY;k tukojkaps 
e`r ekl [kk.;kps can dsys ikfgts] 
vLi`';kauh xkokrhy esysyh ygku&eksBh 
tukojs vks<.;kps dke Vkdwu fnys ikfgts] 
vLi`';kauh xkokph >kMyksV dj.;kps can 
dsys ikfgts] m"Vs&f'kGs ekxwu [kk.ks can dsys 
ikfgts] vLi`';kuh xkoP;k e;rhph ykdMs 
Le'kku Hkwehr Vkd.ks can dsys ikfgts] 
e;rkpk lkaxkok iksgkspfo.ks can dsys ikfgts] 
vLi`';kauh xkokr Hkkdjh rqdMk ekx.ks can 
dsys ikfgts] vLi`';kauh xkokr ofj"BkaP;k 
?kjh l.kkokjkyk yXu] eqqat o Jk) bR;knh 
lekjaHkçlaxh xkokr ykdMs QksM.;kps dke 
can dsys ikfgts] vLi`';krhy L=h&iq#"kkauh 
xkokrhy lo.kkZaZP;k yXudk;kZr fejo.kqdhr 
cÙkh MksD;koj /k:u iq<s pky.ks can dsys 
ikfgts] vLi`';kauh lo.kkZP;k yXukr 
jk[k.knkj xMh Eg.kwu yXukP;k xkMh cjkscj 
tk.ks can dsys ikfgts] xkoP;k HkaMkÚ;kph 
fdaok m#lkph t=sph] lekjaHkkph >kMyksV o 
ykdMs QksM.;kph dkes d: u;sr] 
vLi`';kauh xkokrhy csokjl çsrkaph xkMh 
rkyqD;kyk us.;kps can dsys ikfgts] ljdkjh 
vaeynkj xkodkexkj ;kaP;k ?kjhnkjh 
jkc.;kps can dsys ikfgts] vLi`';kauh njjkst 
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vka?kksG djkoh] diMs LoPN /kqokosr vaxkoj 
LoPN diMs oki:u LoPN i.kkus jkgkos- 
vkrk ?kk.ksjMsi.kkus jkgw u;s] e`r tukojkaps 
ekal [kk.;kps can djkos] vlk lekt 
lq/kkj.kspk mins'k M‚- vkacsMdj usgeh 
vkiY;k lHkse/kwu djhr vlr- vLi`';kaP;k 
eukoj gtkjks o"ksZ xqykehP;k ijaijsph Nki 
,o<h ?kê fuekZ.k >kyh gksrh dh] gk R;kaP;k 
eukrhy U;wuxaM ?kkyfo.;kpk M‚- 
vkacsMdjkapk ewG gsrw gksrk- brj ek.klklkj[ks 
vki.k ek.kwl vkgksr- vkiY;kyk brj 
ek.klkalkj[ksp okx.;k& pky.;kps loZ 
vf/kdkj vkgsr- ;kpk vki.k miHkksx ?ksryk 
ikfgts- vkiyk thou lalkj lq[kkpk] 
lek/kkukpk dsyk ikfgts- vLi`';rsP;k 
xqykefxjhps ?kksaxMs vkiY;k vaxko:u dk<wu 
Qsdwu fnys ikfgts vkf.k vki.k Lora= 
LokfHkekuh Lo;açdkf'kr ek.kwl vkgksr] vls 
Eg.kwu okxys ikfgts- ;kp mís'kkus M‚- 
vkacsMdjkauh vLi`'; lektkr LokfHkekukph 
&lekt lq/kkj.ksph pGoG lq: dsyh gksrh-7  
 M‚- ckcklkgsc vkacsMdjkauh 
^lkekftd lerk la?kk*P;k ek/;ekrwu 
lgHkkstukps dk;ZØe lq# dsys gksrs- R;kauk 
Lokoyacu] LokfHkeku vkf.k fu%LokFkZ òÙkh ;k 
rRokapk voyac d:u nfyrkauk tkxr̀ 
djk;ps gksrs- ;klkBh fo/kk;d —
rhdk;ZØekpk ,d Hkkx Eg.kwu egkM lR;kxzg 
gkrh ?ksryk- ;k lR;kxzgkP;k ek/;ekrwu ik.kh 
fi.;kpk gDdp ctkoyk ukgh rj lkekftd 
lekursph çLFkkiuk dsyh gksrh- vLi`';rsps 
ewG tkrh O;oLFksr vkgs] o.kkZJe /kekZr 
tkrhps ewG vkgs vkf.k o.kkZJekps ewG 
czkã.kh /kekZr vkgs vkf.k czkã.kh /kekZps ewG 
gs vf/kdkj ykylsr fdaok jktdh; lÙksr 
vkgs vls M‚- vkacsMdjkaps Eg.k.ks gksrs-8 Eg.kwu 
R;kauh czkã.kh /kekZoj dMkMwu gYyk dsyk- 
ek= M‚-vkacsMdj ,o<îkojp Fkkacys ukghr 

rj fo"kersps çfrd vl.kkjs euqLe`rhps ngu 
R;kauh dsys- M‚- vkacsMdjkapk gk gYyk czkã.k 
O;ähoj uOgrk rj czkã.kkaP;k ladqfpr 
tkrhoknh /kksj.kkoj gksrk- myV czkã.kkaP;k 
cq)hps R;kauh usgeh dkSrqdp dsys gksrs- M‚- 
vkacsMdjkauh czkã.kh oÙ̀khojp Vhdk dsyh 
uOgrh rj ejkBk lektkP;k okx.kqdhojgh 
Vhdk dsyh gksrh- ;kp –f"Vdksukrwu M‚-
vkacsMdj ejkBk lektkrhy tkrh;oknkojgh 
fo/kk;d Vhdk djrkuk Eg.kkys gksrs dh] ^ 
rqEgh yksd lnk czkã.kkauk ukos Bsork] i.k 
rqEgh R;kaP;k lnxq.kkaps vuqdj.k djhr 
ukghr- dkGkP;k xjtsçek.ks czkã.k vkiys 
fopkj cnyrkr] Kku vkf.k iSlk ;kapk rs 
ikBiqjkok djrkr- y{kkr Bsok] rqEgkyk tj 
czkã.kka'kh y<k;ps vlsy] rj rqEgh 
R;kaP;kis{kk vf/kd cqf)eku >kys ikfgts- 
rqEgh ,d= ;sr ukghr] brdsp uOgs rj rqEgh 
,desdkr vkf.k egkj gs ejkBîkais{kk dfu"B 
vkgsr] gh czkã.kkauh fnysyh fo"kkjh xksGh 
rqEgh p?kGar clrk-*9 ;ko:u M‚- 
vkacsMdjkauh loZ tkrhapk   lkekftd–"Vîk 
ckjdkbZus vH;kl dsyk gksrk gs fnlwu ;srs-  
 ckcklkgsckauk uok ek.kwl fuekZ.k 
djko;kpk gksrk- R;kauk uok lekt mHkk 
djk;pk gksrk- R;kauk :<hP;k& ijaijsP;k& 
xqykefxjhP;k csMîkae/kwu vLi`'; lektkyk 
eqä djko;kps gksrs- ckcklkgsckapk gk 
lq/kkj.;kpk ekxZ Eg.kts xqykeh thoukfo#) 
caM gksrs-10 vLi`';rsfo#) gk R;kapk y<k 
gksrk- vLi`';rsP;k mPpkVukpk] fuewZyukpk 
gk R;kapk ekxZ gksrk- Eg.kwup R;kauh vkiY;k 
oxkZyk ek.kqldhps gDd çLFkkfir 
dj.;klkBh la?kfVr y<îkyk lkeksjs tk;yk 
lkafxrys- R;kuqlkj ekpZ 1930 e/;s dkGkjke 
eafnj ços'k lR;kxzg lq: dsyk- ;k 
lR;kxzgkP;k njE;ku ,dnk dysDVj xkMZu 
;kauk M‚- vkacsMdj Eg.kkys gksrs dh] ^---vkepk 
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gk lR;kxzg ekuoh gDd çLFkkfir 
dj.;klkBh vkgs- gk lR;kxzg vkEgh vfr'k; 
'kkarrsus d:- vkeP;k 'kkarrke; ekxkZiklwu 
vkEgh rlwHkjgh <G.kkj ukgh- ek= jkekP;k 
eafnjkps njokts can vkgsr] rksi;aZr vkEgh ;k 
eafnjkP;k pkjgh njoktkoj jk=afnol /kj.ks 
/k:u clw- eafnjkps njokts [kqys gksrk 
lR;kxzgh jkekP;k eafnjkr ços'k d:u 
vkiyk ek.kqldhpk ifo= gDd ek.kwl Eg.kwu 
ctkorhy vkf.k R;kp gsrwus vkEgh gk 
lR;kxzg djhr vkgksr---*11 vls Li"V dsys 
gksrs- ;ko:u gk lR;kxzg ek.kqldhps gDd 
ctkfo.;klkBh o lkekftd lerk çLFkkfir 
dj.;kpk gksrk gs fnlwu ;srs-  
 M‚- vkacsMdjkauh mHkkjysY;k 
lkekftd pGoGhpk dsaæfcanw gs nfyrkaps 
f'k{k.k gksrs- R;kauk f'k{k.kkph la/khp feGkyh 
ulY;kus R;kapk lkekftd ntkZ ?kljyk 
gksrk- nfyr lektkr f'k{k.kkpk çpkj o 
çlkj >kyk ikfgts R;klkBh M‚- vkacsMdjkauh 
ç;Ru pkyfoys gksrs- R;kosGh mPp f'k{k.k gs 
ofj"B tkrhiqjrsp e;kZfnr gksrs- rsOgk 
nfyrkaP;k loZ lkekftd nq%[kkoj f'k{k.k gsp 
vkS"k/k vkgs]12 vls ckcklkgsckaps Li"V er 
gksrs- Eg.kwu R;kauh mPp f'k{k.k çlkjkoj 
tkLr y{k fnys gksrs- R;kpcjkscj tkrhHksnkaps 
lewG mPpkVu dj.;kps dk;Z dj.;kl çsj.kk 
feG.;kP;k –"Vhus M‚- ckcklkgsc vkacsMdj 
vkf.k lfork dchj ;kapk fookg fu%la'k; 
LQwfrZnk;d vkf.k mn~cks/kd vkgs-13 ns'kkr 
lkekftd ,drk fuekZ.k djk;ph vlsy rj 
vkarjtkrh; fookg gk çHkkoh mik; R;kauh 
lkafxryk gksrk- ,danjhr M‚- vkacsMdjkauk 
lekursoj vk/kkfjr lektjpuk mHkh 
djko;kph gksrh- gsp R;kaP;k lkekftd 
pGoGhps /;s; gksrs- 
 
 

ewY;kadu 

•  M‚- vkacsMdjkauh lektfLFkrhps 
voyksdu dsY;kuarj lekt lq/kkj.ksps] 
lekt m)kjkps dke lq: dsys- R;kpk 
ifgyk VIik Eg.kwu R;kauh la?kVu o 
tkxr̀h dj.;kl lq#okr dsyh- ;kdkeh 
R;kauk R;kapk leo;Ld vuq;k;hapk 
vrksukr mi;ksx >kyk- nfyr lektkyk 
R;kauh] ^ rwgh ek.kwl vkgsl ek.kqldhps 
gDd rqyk feGkysp ikfgtsr* vlk 
dkuea= fnyk gksrk- R;kaP;k xqykefxjhph 
R;kauk tk.kho d:u fnyh- R;kapk 
LokfHkeku tkx`r dsyk- fuækoLFksr 
vlysY;k ;k lektkyk [kGcGwu tkxs  
dsys- osGksosGh lHkkarwu R;kauh la?kfVr 
gks.;kcíy lans'k nsÅu fganw/kekZP;k 
xzaFkkaoj Vhdk dsyh- vLi`'; gk dkgh 
>kys rjh ek.kwl vkgs] ek.kqldhP;k loZ 
gDdkoj mPpo.khZ;kbrdkp R;kpkgh 
vf/kdkj vkgs o R;k gDdkalkBh >xM.ks 
gs R;kps U;k; ifo= drZO; vkgs- gh 
tk.kho çFke M‚- vkacsMdj ;kauh vLi`'; 
oxkZr mRiUu dsyh- gh tk.kho Eg.kts 
[kjks[kj ftoari.kk- M‚- vkacsMdjkauh 
R;kaP;k lkekftd pGoGhrwu rks fuekZ.k 
dsyk gksrk- ;k ek/;ekrwu R;kauh eksBs 
la?kVu fuekZ.k d:u nfyrkauk la?kfVr 
d:u R;kaP;k çxrhpk ekxZ foLr`r dsyk- 
R;kauk lUekukus thou tx.;kl leFkZ 
ik;koj mHks dsys- gs M‚- vkacsMdjkaP;k 
lkekftd pGoGhps Qfyr vkgs- rsOgk 
R;kaP;k lkekftd pGoGhP;k 
Lo:ikuqlkj  okVpky dsyh rj vktps 
uO;kus fuekZ.k >kysys ç'u lksMfo.;kl 
fuf'pr mi;ksx gksbZy ;kr 'kadk ukgh- 

 
... 
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2002] ì- 7- 

4- fdÙkk]i-̀ 12- 
5- cMsZ johaæ nknk] ^nfyr çxrhph okVpky]* çcks/ku çdk'ku] ukxiwj] 1990] i-̀38 
6- [kjkr 'kadjjko] ^M‚- ckcklkgsc vkacsMdjkaps /kekaZrj ¼Hkkjrh; ckS)kaps vkanksyu½]* 

BksdG çdk'ku] iq.ks] 1966 i`- 40- 
7- [kjkr 'kadjjko] ^ M‚-vkacsMdjkaP;k lgoklkr]*  BksdG çdk'ku] iq.ks] 1961] i`- 65- 
8- nknwfe;k] ^ nfyrkaps jktdkj.k]* çdk'kd ds'ko fo".kw dksBkoGs] eWtsfLVd cqDl 

LV‚y fxjxko eqacbZ] 1974] i`- 79- 
9- fdÙkk] i`- 75&76- 
10- [kjkr] ^ M‚- ckcklkgsc vkacsMdjkaps /kekaZrj]*  i-̀ 37& 38- 
11- fdÙkk] i`- 42 
12- iokj n;k ¼laik-½] ^ M‚- ckcklkgsc vkacsMdj xkSjoxzaFk]* egkjk"Vª jkT; lkfgR; vkf.k 

laL—rh eaMG] eqacbZ] 1993] i`-128- 
13- fl)kFkZ] i`- 24 &25- 

221



222



223



224



225



226



227



228



229



230



231



232



Studies in Indian Place Names                                                                              ISSN: 2394-3114 

Vol-40-Issue-1-January-2020 

 

Copyright ⓒ 2020 Authors                                                                                                                       P a g e  | 579 

Study of Contribution in Dalit Movement by Tulsidas Sudhaji 

Shastri Sadhu 
Dr. Avinash Digambar Fulzele 

Associate Professor& Head, Department of History, Dr. Ambedkar College, Deekshabhoomi, 

Nagpur-10. Mob. 9823080573. E-mail: avi.fulzele@gmail.com 
 

ABSTRACT: 

 Dr. Babasaheb Ambedkar raised the movement for social, political, 

economic and religious upliftment. Nowadays, this movement is widely known 

as ‘Ambedkarite Movement’. Many people contributed in this movement. Many 

people endeavored to awaken the conscience from spiritual perspective in 

contemporary Ambedkarite movement. Saint Tulsidas Sudhaji Shastri was one 

of them in Vidarbha. He played vital role in spreading Dr. Ambedkar’s thoughts 

and ideology among Dalit community’s people for awakening the spirit of 

untouchables in Vidarbha region. He strove hard to spread the thoughts of Dr. 

Ambedkar in the society though his economic condition wasn’t so congenial. 

Many untouchable saint societies were established under his stout leadership. 

He endeavored to reinforce the organizational strength of Dalit Federation 

which was established by Dr. Ambedkar. Present research aims at the review of 

the historical works of Tulsidas Sudhaji Shastri from historical perspective to 

bring forth the local history.  

Keywords: Untouchables, Spirituality, Purgation, Entrance in Temple, 

Education. 

RESEARCH METHODOLOGY: 

 Historical method has been used for the present research and available 

data has been scientifically evaluated in the light of concerned topic. 

HYPOTHSIS: 
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 Saint Tulsidas Sudhaji Shastri played vital role in spreading Dr. 

Ambedkar’s thoughts and ideology among Dalit community’s people using 

spiritual perspectiveto awaken the spirit of untouchables in Vidarbha region. 

INTRODUCTION: 

Tulsidas Sadhu was born in a Mahar (untouchable) family. He had taken 

up the saintly way of life. As a family man, he had to struggle to meet the ends. 

He had two daughters and a son. The son was born in 1912. Tulsidas Sadhu had 

completed Char Dham, SaatPuri and 12 Jyotrling pilgrimages. He would 

meticulously spread the message of social, religious harmony and unity by his 

Bhajans and public meetings. He was struggling to deter his brethren from 

consuming meat of dead animals. Tuslidas Shadhu had even administered oath 

to the people from Mahar and Maang communities that they will not consume 

the meat of dead animals. The Hindu brethren from Akot, had even 

acknowledged and supported his intentions to eradicate untouchablity.1 He was 

relentlessly trying to bring in equality in the society and deter Mahars from 

consuming the meat of dead animals. 

SUDHAJI SHASTRI SADHU   

Tulsidas Sadhu, had strong beliefs in religion. He wanted to build a 

temple. To raise funds and other help from the society he wrote an appeal titled, 

‘Please take a destitute under the wings’. In a heart rendering appeal, he had 

said, “I have a few idols collected from various religious places. I got an idol of 

Lord Ram in donation. Being from the lower caste, I don’t have either money or 

resources to build the temples to install the idols. Hence I have surrendered to 

you. I have faith and confidence that you will help me realize the dream of 

building the temple.”2He travelled from town to town to raise fund for the 

temple. He was a well known personality in the Akot Taluka and adjoining 

areas due to his religious work. He would celebrate weeklong annual 
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programme dedicated to Saint Chokha Mela. There is an interesting story 

behind beginning of this annual event. According to him, Saint Debuji Maharaj 

pioneered unntouchablity irradiation and created environment conducive for 

ChokhaMela and other saints. He personally took up broom and cleaned the 

surrounding. One of the devotees of ChokhaMela donated Rs 100 for 

construction of Ghat and Rs 50 for the weeklong religious event in 1923. The 

event is going on since then, Tulsidas Sadhu says.3 He would organise the week 

long religious programmes at other cities and towns as well. One of such 

programme was organised at village Vidgaon.4 He tried to awaken the 

untouchables by his sermon. It was his dedication to the untouchables, that he 

was a respected personality in the region. His devotees offered him idols of 

Lakshman, Bharat, Maruti and Seeta Mai, Tiger Skin Mat, watch, Shell, Bell 

and an oil lamp at Badnera in Amravati district on 11 July 1918. The entire 

Saint community authorised Tulsidas Sadhu to build a temple and install these 

idols there.5This tells about his life as a saint.  

Apart from religious activities, Tulsidas Sadhu participated in various 

social activities. A meeting of Mahar landlords (Vatandars) from Akola district 

was held at Akot on Sunday, November 30, 1919 to brain storm on the strategy 

to counter the government move to modify the policy on Vatan in Berar 

(Varhad) region and to give representation to the government in this regard. He 

was chairman of the organising committee of the meeting.6 A ‘Non Brahmin 

Akola District Council’ was held at Narsing Theatre, Akot on June 3 and 4, 

1920. The objective of the Council was to guide the Non Brahmin communities 

on their political, social, religious rights and help them become self-reliant. Non 

Brahmin leaders took the initiative and organised the Council at Karanjgaon. 

Important issues such as education, credit societies, MaharBalutas and bonded 

labour were discussed during the two day Council. Tulsidas Sadhu was member 

of the organising committee of the Council.7He was active in different social 
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happenings in Akot area. His dedication and involvement in above mentioned 

issues, which were not even remotely concerned with him, shows his 

willingness to participate in social welfare initiatives. 

A ‘purification’ programme was organised at village Hingni Gavandgaon 

in Daryapur taluka of Amravati district on June 16, 1926. Tulsidas Sadhu was 

present at the programme, attended by 200 people. He tabled the resolution and 

was instrumental in getting Wamanrao Pendharkar elected as Chairperson of the 

programme. He performed ‘purification’ as per the Hindu rituals.8 The 

untouchables who had converted to Christianity, were converted back to 

Hinduism and their castes. All these people had embraced Christianity due to 

the atrocities and inhuman treatment by upper caste Hindus. However, Tulsidas 

Sadhu purified and preached them, before converting back. 9In fact, he had 

launched a movement for purification. Daughter of Dharma Mang, a resident of 

Akot, had a daughter named Durga, aged around 10-11 years, studied in 

Standard II. She was denied entry into the class room because she belonged to 

lower caste. The Brahmin community claimed that her presence in the class 

deterred their daughters from going to school due to the fear of getting impure. 

After which, Tulsidas Sadhu wrote to the Chief Inspector and Tehsildar seeking 

justice to the girl. He also appealed Mr. Gavai (MLA) to look into the matter 

and find a way out.10Tulsidas Sadhu did not leave a stone unturned to help 

Durga.  

It is better that one doesn’t even think of the hardships, the outcaste 

community and especially women, had to undergo. Tulsidas Sadhu had 

highlighted the difficulties faced by women from outcaste community in 

answering nature’s call. He had written to the Chairman of Akot Municipal 

Committee to solve this problem. In the application he says, “Women in Group 

Number 3/4, Lakhnapur area of Akot face tremendous hardships in answering 

nature’s call in public places. The passers-by not only come dangerously close 
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to them while walking, but also pass vulgar comments and make fun. The 

women are forced to go dangerously close to the lake and run a risk to lives as 

the water levels have risen after summer. Government is duty bound to protect 

the dignity of women. Hence I earnestly request that public toilets should be 

constructed at the earliest.”11 The fact that Tuslidas Sadhu had demanded public 

toilets for the village as early as 1927 is a telling example of his foresight.  

The Satyagraha for entry to Kala Ram Temple, Nashik began on March 2, 

1930 under the leadership of Dr. Babasaheb Ambedkar. The news about the 

struggle had spread across length and breadth of the country. Every untouchable 

person had an urge from within to participate in the movement which continued 

for five years. Tulsidas Sadhu also wanted to participate in the struggle. But 

poor financial condition was the biggest hurdle. He had published a hand 

written circular expressing solidarity with the movement. He said, “The 

untouchable Hindus have started the Satyagraha at Nashik from November 5, 

1931. Mr Tulidas Sadhu wants to represent Akot taluka in the struggle. The 

current time is really crucial for abolition of untouchability from the country. A 

humble request to help generously so that the said person can participate in the 

struggle.”12 This appeal highlights his inner urge to participate in the struggle. 

Later, he participated in the movement as decided. Since then he started adding 

prefix ‘Satyagraha Veer’ to his name. 

He had appealed the British government to nominate Dr. Babasaheb 

Ambedkar for Round Table Conference to represent the Dalits and raise the 

issues pertaining to the community. Accordingly, the British government 

declared the caste based restructuring and untouchables got separate 

constituencies. In this regard, Tulsidas Sadhu had said, “…Dr. Ambedkar is the 

real Messiah of seven crore untouchable citizens of the country. He has washed 

off the tag of being untouchable by his education in England. He has forced the 

government to pass the resolutions for annihilation of untouchability. Dr. 
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Ambedkar is our real leader. It is our duty to follow him.”13 Mahatma Gandhi 

had started fast unto death at Yerawada prison to oppose the caste based 

constituencies. The fast was withdrawn after the ‘Pune Pact’ was signed. In a 

letter written to Mahatma Gandhi, Tulsidas Sadhu had mentioned the Pune Pact, 

“...Lokmanya Tilak, too had visited Akot. I had met him during the visit. 

Considering my poor financial condition, he had awarded me Inam (Land). I 

had personally met many leader of the country. The reforms cannot be realised 

if the great leaders of this country fail to perform and it will lead to widespread 

discontent. Hence the resolution passed by Mahatma Gandhi and Dr. Babasaheb 

Ambedkar at Pune should not be altered.”14 He met Mahatma Gandhi when the 

later visited Akot on 18/11/1933 and handed over a report. Tulsidas Sadhu had 

requested that a temple should be constructed for untouchables. In the report he 

wrote, “We neither have God, nor do we have temple. No one is willing to 

accept us because we are untouchables. I was happy to know that you spent Rs 

11,000 on temple for Harijans in Gujarat. I would be honoured and can boast 

that Mahatma has granted my wish if you could help in constructing a temple 

for Harijans at Akot in Varhad region.”15 

He joined All India Dalit Federation after its formation. He soon became 

active in the functioning of the Federation. The All India Federation had 

organised a convention of untouchable saints from all the sub-castes in 

Vidarbha, at Motha Maharwada, Akola on 18.02.1934 to deliberate on social, 

educational, religious, political, Hindu unification and cow protection. Tulsidas 

Sadhu was chairman of the welcome committee of the programme.16 Dalit 

leader from Madras M. C. Raja and Ganesh Akkaji Gavai had taken a stand 

against    Dr. Babasaheb Amebdkar and aligned with Hindu Mahasabha. All 

India Federation had organised public meetings across Maharashtra to condemn 

Gavai. Dr. Munje Party or Gavai Party had organised a public meeting at 

Anjangaon Surji, in Daryapur Taluka of Amravati district on April 22, 23 1934. 
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Tulsidas Sadhu organised a counter meeting demanding legal ban on Gavai or 

Dr. Munje to hold such meetings as they had joined hands with Congress or 

Independence.17The All India Dalit Federation had formed All Sect 

Untouchable Saint Mandalat Akola on February 19, 1934. Two Mahants – Head 

Priests were appointed on each Mandal from Nath and Das sects. Saint Tulsidas 

Akotkar from Das sect and Gaheti Nath Maharaj Paraskar from Nath sect were 

appointed as Head Priests.18 The Mandals had  main mandate to work for 

awareness about education and preaching against bad habits and addiction, 

preach unity in the society to become a political power to get financial benefits, 

preach reconversion and prevent conversion of people to strengthen the society 

and the organisation.19Dalit Federation had organised a public meeting at 

Hinganghat in Wardha district on August 10, 1935. Dajiba Ganesh Kulsunge 

had chaired the meeting. A resolution to strongly condemn Gavai and use of the 

word Harijan was passed. Tulsidas Sadhu had delivered a speech strongly 

supporting the resolution. 20 The speech played a pivotal role in passing the 

resolution. Thus, he was following the path in unison with the policies of the 

Federation.  

Dr. Ambedkar had given a call for conversion at the public meeting held 

at Yeola in October 1935. The entire nation had reacted to the call. It had 

sparked brain storming among the untouchables as to which religion to choose. 

The issue was centre of discussion everywhere, let it be private discussions of 

newspapers and publication. Tulsidas Sadhu had written an article on the issue 

published in Janata Patra in February 1936. He had elaborated the core issues 

about the conversion such as the religions and population in the villages around 

him. He had expressed hopes that only Muslims could work consistently as they 

had considerable population.21However, Dr. Ambedkar, through Janta Patra, 

had conveyed that the details of the religion to be converted to would be 

informed later. In all, TulssidasSudhaji Sadhu had played a vital role in 
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spreading the philosophy of Dr. Ambedkar to grass root level through bhajan 

and kirtan – devotional songs and sermons.  

EVALUATION: 

   Tulsidas SudhajiShastri was a spiritual saint belonged to 

untouchable community. He preached Dalits on social, religious and purgation 

through his hymns. He criticized evil customs prevalent in untouchable 

community through his spiritual path and tried to refrain untouchables from it. 

He guided the people from religious festivals such as Namsaptaha.He strove 

hard to inculcate Dr. Ambedkar’s thoughts and ideology among untouchable 

community’s people through the path of saint. He also attempted to solve the 

issues of Mahar vatandar. He tried to dissuade the untouchables who were 

converted in another religion and started their purgation. He requested 

government to build toilets for untouchable women as there were no other 

means for them to go to the toilet. He played vital role in spreading Dr. 

Ambedkar’s thoughts among marginalized people. He spread Ambedkarite 

movement in every nook of the Vidarbha though he was leading miserable life. 

In short, he endeavored to inculcate the ideology of Dr. Ambedkar among the 

untouchables by spreading Ambedkarite movement in various villages through 

the hymns.  

****** 
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çLrkouk % 
 Hkkjrkr yksdxhrkaph ijaijk lq: 
>kyh rh lkewfgd thoukP;k lq#okrh iklwu 
th vkti;aZr dk;e vkgs- yksdlkfgR;kph 
,d egRoiw.kZ 'kk[kk Eg.kts yksdxhr gks;-  
Hkkjrh; yksdxhrkae/;s çkafrd] Hkkf"kd] lkaL—
frd fofo/krk fnlwu ;srs- egkjk"Vªkrhy 
yksdxhrs gh vksoh] ins] vk[;kus] x|l–'; 
rksdMh jpuk v'kk fofo/k Lo:ikr 
vk<Grkr-2 ejkBh yksdlkfgÙ;ke/khy L=h 

xhrkae/;s vksO;kaps çek.k tkLr çek.kkr 
fnlwu ;srs-  fL=;kaP;k xhrkae/;s fo/kh xhrs] 
mikluk xhrs] l.k&mRlo xhrs] [ksG u`R; 
xhrs] Je xhrs bR;knh çdkj vkgsr- 
fL=;kaP;k xhrkae/;s Eg.kts nG.kdkaM.k 
djrkuk xk;Y;k tk.kkÚ;k vksO;k fdaok 
xk.;kae/;s dkSVqafcd thoukcjkscjp R;kaP;k 
lkekftd ifjfLFkrhuqlkj R;kauk vkysY;k 
vuqHkokrwu vkf.k HktudhrZu] osniqjk.ks] 
jkek;.k&egkHkkjr dFkkaP;k fu;fer 

ejkBh L=h xhrs % v/;kRekps ,sfrgkfld 
fo'ys"k.k 

� . . . 

jatuk esJke 

MkW- vfouk'k fn- Qqy>sys 
 

• ih,p-Mh- la'kks/kd] bfrgkl foHkkx] jk"Vªlar rqdMksth egkjkt ukxiwj 
fo|kihB] ukxiwj 

• ekxZn'kZd o  bfrgkl foHkkx çeq[k M‚- vkacsMdj egkfo|ky;] 
ukxiwj 

lkjka’k:    egkjk"Vªkrhy ejkBh L=h xhrkae/;s v/;kfRed vksO;kaps ,d egÙokps vls oSf'k"Vî 
iw.kZ LFkku vkgs- v/;kReklkj[;k vo?kM fo"k;kps L=h xhrkae/kwu ;s.kkjs mYys[k gs nk[kforkr 
dh] v/;kRekph tk.kho —"kh laL—rhe/khy lkekU; fuj{kj fL=yk gksrh- ejkBh larkaps] 
egkRE;kaps lkfgR;krwu vFkkZr çopu] Hktu]  fo'ks"kr% okjdjh iaFkkrhy larkaP;k vHkaxkrwu] 
Hkk#Mke/kwu R;kaukgh tk.kho >kysyh fnlwu ;srs- Kkus'oj] rqdkjke] ukensolkj[;k larkauh 
bZ'ojkfo"k;h] ek.kqldhP;k /kekZfo"k;h] ;ksx vkf.k v/;kRekfo"k;h lksI;k Hkk"ksr tulkekU;kauk 
f'kdo.k fnyh] R;kps ifj.kkeLo:i fL=;kaph oSpkfjd 'käh] cq)h vkf.k v/;kRe vkRelkr 
d:u ?ks.;kph ço`Ùkh L=h xhrkae/kwu leksj ;srs- lalkjkr jkgwugh fojä gksÅu ijekRE;kph 
yhu gks.;kph R;kaph bPNk o R;krwu feG.kkjh eks{kkph dYiuk fnlwu ;srs- Eg.kwu fL=;k L=h 
xhrkr Eg.krkr ] 

iksFkhiqLrdkapk] eyk dGuk vuqHko 
lkoGÓk foB~Byk] eyk ia<jh nko 1 

iksFkh&iqLrdkae/kwu u dGysys Kku foB~By Hkäh dj.kkÚ;k larkauh letkowu lkafxrys] 
ukeLej.k] lTtukapk lgokl] nsokph fu'py Hkäh dj.;kph çsj.kk fnyh o R;krwu vo?kM 
okV.kkjs  thou tx.ks lksis >kys- eks{kkpk ekxZ feGkyk- vlk fL=;kaP;k vk/;kfRed 
thoukpk fof'k"V iSyw fnlwu ;srks- 
cht laKk % ejkBh L=h xhrs] v/;kRe] fL=;kaps fopkj- 
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Jo.kke/kwu ts v/;kfRed Kku R;kauk çkIr 
>kys rs vkiY;k 'kCnkae/;s xkowu R;kauh leksj 
vk.kys vkgs- R;krwu R;kapk v/;kfRed iSyq 
let.;kl enr gksrs-  
la'kks/ku i)rh % 
 ,sfrgkfld la'kks/ku i)rhpk voyac 
d:u miyC/k lkfgR;kpk 'kkL=h;  –"Vhus 
ijh{k.k d:u ewY;kadu dsys xsys vkgs- 
x`ghr rRos %  
 L=h xhrs fuj{kj vkf.k vf'kf{kr 
fL=;kaph jpuk vlyh rjh R;kaP;k xk.;krwu 
;s.kkjs v/;kfRed fopkj ikjaifjd thou 
tx.kkÚ;k fL=;kaP;k fopkjkaph ç[kjrk o 
çxYHkrk fnlwu ;srs-rlsp R;kpk fL=;kauh 
lkalkfjd thoukr dsysyk mi;ksx fnlwu 
;srks- 
ejkBh L=h xhrkrwu leksj ;s.kkjs v/;kRe 
o R;krwu fnl.kkjk R;kaP;k thoukpk 
v/;kfRed iSyw % 
 v/;kRekyk lq#okr] e/; o var 
ulrks- vFkkZr ts fuR;] fujarj vkf.k lR; 
vkgs rs Eg.kts v/;kRe v'kh ljG 'kCnkae/;s 
v/;kRekph O;k[;k dsyh tkrs-v/;kRe letwu 
?ks.;klkBh O;ähyk Lor%e/;s cny dj.ks 
vko';d vlrs- v/;kRe vlk fo"k; vkgs dh 
T;kyk letwu ?ks.;klkBh O;ähyk Kkukph 
mPp dksVh çkIr djkoh ykxrs] ek= vf'kf{kr 
fL=;kaP;k vksO;krwu v/;kRekps rRoKku Li"V 
o vuqdj.kh; vls vkgs- ;k loZlkekU; 
fL=;kauh thoukryh eksBh f'kdo.k vkiY;k 
vuqHkokae/kwu vkRelkr dsyh vkf.k vkiY;k 
xk.;kae/kwu iq<P;k fi<îkauk gLrkarfjr dsyh- 
Hkkjrh; n'kZu'kkL=kuqlkj loZ inkFkZ gs 
vkdk'k] ty] ok;q] vfXu] i`Foh ák 
iaprRoke/kwu fuekZ.k >kys vkgs- R;kpcjkscj 
vls ekuys tkrs dh] ,dk v–'; 'kähus 
l`"Vhph jpuk dsyh- R;k 'kähyk nso] bZ'oj] 
vksedkj Lo:i ijekRek vlsgh lacks/k.;kr 

;srs- iq<hy vksGhae/kwu fL=;kauh v/;kRekph gh 
O;k[;k vkiY;k 'kCnkr O;ä dsysyh vkgs- 
ifgyh ek>h vksoh txkP;k fufeZR;kyk 
vknh ijekRE;kyk xkrs euksHkkos 3 

T;k vkfn'kähus txkph fufeZrh dsyh R;kyk 
gh vksoh lefiZr dsysyh vkgs- T;k fuekZR;kus 
i`Fohph jpuk d:u euq";kyk thounku 
fnys R;kps /kU;okn ;k vksGhae/kwu dsysys 
fnlrs- 
nqljh ek>h vksoh f'ko uh 'kähyk- 
nksUgh gkr tksMwuh ueLdkj nks?kkauk4 

ijekRE;kus nksu O;ähauk fuekZ.k dsys o 
R;kaP;kiklwu laiw.kZ ekuo l`"Vh fuekZ.k >kyh 
v'kh ladYiuk loZ /kekaZe/;s vkgs- fganw 
/kekZe/;s R;k nksu O;ähauk f'ko vkf.k 'käh 
Eg.krkr- f'ko'käh Eg.ktsp ç—rh vkf.k 
iq#"k- ;k nks?kkaP;k feyuke/kwu laiw.kZ 
ekuotkrhpk tUe >kyk Eg.kwu R;kauk nksUgh 
gkr tksMwu L=h ueLdkj djrs vkgs- 
frljh ek>h vksoh rukP;k f=xq.kkyk 

lRo jt rekyk5 
Hkkjrh; ;ksx 'kkL=kuqlkj vkf.k vk;qosZnkuqlkj 
'kjhj gs lRo] jt] vkf.k re ;k =hxq.kkauh 
cuysys vkgs- Eg.kwu frljh vksoh ;k rhu 
xq.kkauk lefiZr dsyh vkgs gs rhu xq.k 
euq";kP;k pkaxY;k&okbZV dekZps dkj.k 
vkgsr- 
pkSFkh ek>h vksoh x]pkj;k [kk.khyk 
ftFkwu gksrs mRiÙkh] çk.kh ;kP;k 

tkrhyk6 
loZ çk.;kaph mRiÙkh vaMt&vaMîkrwu 
tUeysys Losnt&vksylj tkxh tUe ?ks.kkjs 
thotarw] mnfHkTk&cht vkf.k Hkweh QksMwu oj 
;s.kkjs vkf.k tkjt&xHkkZe/kqu tUe ?ks.kkjs] 
v'kk pkj LFkkukae/kwu >kysyh vkgs] vls 
ekuys tkrs-  ák pkj fBdk.kkauk Lej.k 
d:u ojhy vksGh EgVysY;k vkgsr- euq"; 
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:ikr tUe feGkY;kpk /kU;okn dsysyk 
fnlwu ;srks- 
i`Foh] vki rst ok;q vkdk'k ;k rRokauk 
vksoh xkrs ikpoh ;k ikph t.kkauk7 

i`Fohph jpuk dj.kkÚ;k iapegkHkwrkaps vkHkkj 
eku.kkÚ;k ;k vksGh vkgsr- ojhy loZ 
mYys[kkao:u fL=;kauh dsoG R;kaP;k 
Jo.k'käh vkf.k euu'kähP;k vk/kkjs fo'okps 
,o<s eksBs lR; letwu ?ksrys gksrs gs fnlwu 
;srs -                                                                         

lgkoh ek>h vksoh lgk 'kkL=s 
fufeZyhoh fp=s _f"kequhauh8 

Hkkjrh; rRoKkukps vk/kkj vl.kkjh lgk 
n'kZu'kkL=s vkgsr Eg.kwu ;sFks fL=;kauh R;kaP;k 
jpuk dj.kkÚ;k _"khequhaps /kU;okn dsysys 
vkgs- n'kZu'kkL=krhy deZ] Kku] dYiuk] 
fparu] Lej.k v'kk v/;kRekP;k 'kähaph 
tk.kho fL=;kauk gksrh gs gh ojhy vksGhae/kwu 
fnlwu ;srs- euq";kP;k vk;q";kr ;s.kkjk jkstpk 
uohu fnol dkgh lq[k] dkgh nq%[k] dkgh 
ladV rj dkgh çsj.kk ?ksÅu ;srks Eg.ktsp 
m|k dk; gks.kkj gh fuf'prh ulrs Eg.kwu 
[kkyhy vksGhe/;s fL=;k Eg.krkr dh] 
lkroh ek>h vksoh] lkr vkBoMîkaps okj 

vkgs gk lalkj] ladVkapk9 
ákp çek.ks iq<hy vksGhae/;s Hkxon~xhrse/kwu 
vtqZukyk v/;kRekps /kMs ns.kkÚ;k nsodhP;k 
vkBO;k iq=kyk Eg.kts Jh—".kkyk oanu 
d:u R;kus fnysY;k Kkukcíy vkHkkj 
ekuysys vkgs- rlsp ækSinhpk l[kk Eg.kwu —
".kkps mnkgj.k nsÅu fL=;kauh gs lkaxk;pk 
ç;Ru dsyk vkgs dh] ladVkps osGh /kkowu 
;s.kkjk nso gk l[;k çek.ks rkj.kgkj vlrks- 
ækSinhus oL=gj.kkP;k osGh —".kkpk /kkok 
dsyk gksrk vls egkHkkjrkr çfl) vkgs- 
vkBoh ek>h vksoh] vkBok nsodhpk 

l[kk ækSinhpk] —".kukFk10 

iq<hy vksGhae/;s uoxzgkaps mYys[k d:u 
vkiys fopkj fL=;kauh ekaMysys vkgsr- 
uooh ek>h vksoh] varjkGh uoxzg 

lalkjh vkxzg /k: u;s11 
vkdk'kkrhy uoxzgkaP;k fLFkrh o pkyhapk 
euq";kP;k thoukoj ifj.kke gksrks] vls fganw 
laL—rhe/;s ekuys tkrs- ák xks"Vhyk y{kkr 
Bsowu ek.klkP;k cÚ;k&okbZV dekaZpk ifj.kke 
Eg.kts xzgkaps ifj.kke gs tk.kwu fL=;k 
Eg.krkr dh] lalkjh dqBY;kgh xks"Vhaps vkxzg 
d: u;s- tls thou vkgs] rlsp tx.;kpk 
ç;Ru djkok- ek.klkph n'k bafæ;s Eg.kts 
R;kph 5 desaZfæ;s] 5 Kkusafæ;s vkf.k vdjkos 
eu R;kapk [ksG Eg.kts R;kps vk;q"; vkgs] 
vls fL=;k [kkyhy vksGhae/kwu Eg.krkr 
eukP;k LoPN fopkjkauh ek.klkps vk;q"; 
lqjGhr ikj iMw 'kdrs- v'kk vk'k;kP;k 
[kkyhy vksGh vkgsr] vFkkZr loZ bafæ;kauk 
rkC;kr Bsowu thou txkos- 

ngkoh ek>h vksoh n'kZ bafæ;kapk 
vdjkO;k eukpk [ksG lkjk12 

vFkkZr euq";kP;k bPNk&vkdka{kk] R;kps deZ] 
R;kps ;'k o ijkt; R;kP;k gkrkr vkgs] vls 
lkaxrkuk fL=;kauh EgVys vkgs dh] euq";kP;k 
gkrkr dsoG deZ vkgs vkf.k R;kps deZ 
Eg.kts vk;q"; lRdkjuh O;rhr dj.ks gks; 
T;ke/;s lR;] lkrR;] la;e] leiZ.k vkf.k 
fuekZ.k ;kapk lekos'k gksrks- çR;sdkph 
mikluk i)rh v/;kReki;aZr tk.;klkBh 
osxosxGh vlrs- ;ksxh /;kuLFk gksÅu vkiys 
mfí"V lk/; djrkr- rj HkfäekxkZpk ek.kwl 
uolÙoHkähus ,d:i gksÅu Lor%yk 
bZ'ojkP;k pj.kh lefiZr d:u eks{kkph çkIrh 
d:u nsrks] vlsgh fL=;kauh vkiY;k 
xhrkae/kwu leksj vk.kysys vkgs- uolÙoHkäh 
Eg.kts 
ifgyh ek>h vksoh]  ifgyh dkekyk 

Lejrs jkekyk varjaxh13 
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vFkkZr nso Lej.k dj.;klkBh vkiY;k 
dekZpk R;kx dj.;kph vko';rk ukgh gs 
lkaxrkuk fL=;k Eg.krkr] Qä vkjk/; 
nsorsps eu%iwoZd Lej.k dj.;kusgh m)kj 
gksÅ 'kdrks- 
ckjkoh ek>h vksoh] lalkjh ckjk okVk 
iq.;kpk djh lkBk] {k.kks{k.kh14 

ek.klkps pfj= R;kP;k Lor%P;k gkrkr vlrs 
gs lkaxrkuk fL=;k Eg.krkr dh] lalkjkr 
pkaxY;k vkf.k okbZV v'kk vusd okVk vkgsr- 
ijarq rs Lor%yk Bjok;ps vkgs dh] iq.;kpk 
lkBk çR;sd {k.kkyk dlk djrk ;sbZy] 
vFkkZr bFks uhfreÙksyk /k:u thou tx.;kph 
f'kdo.k fnysyh fnlrs- 
nqljh ek>h vksoh] nqtk udks Hkko 

rjhp ikos nso lalkjkr15 
'kq) eukus dsysyh çkFkZuk nsokyk iksgksprs 
vkf.k R;kP;k —isus euq";kyk lalkjh jkgwu 
lq)k eks{kkph çkIrh gksrs] vls ojhy 
vksGhae/kwu EgVysys fnlwu ;srs- fL=;kaP;k 
vksO;kae/;s eq[;r% egkjk"Vªkrhy 
laregkRE;kaP;k lksToG vkf.k ljG 
f'kdo.khpk çHkko fnlwu ;srks- tkrh&/kekZps] 
ygku&eksBîkaps] xjhc&Jhearkps ca/kus rksMwu 
lokaZe/;s leHkko fuekZ.k dj.kkÚ;k ejkBh 
larkaph iq.;kbZ xkrkuk R;kauh f'kdoysys 
v/;kRelq)k fL=;kauh vkRelkr dsysys fnlwu 
;srks- rlsp iq.;kapk lkBk dj.;klkBh 
rhFkZ;k=k dj.ks t#jh ukgh- eukryh J)kgh 
rqeps rhFkZ;k=sp iq.; feGo.;kps lk/ku vkgs 
gs lkaxrkuk fL=;k Eg.krkr] 
dk'kh dk'kh Eg.kwu] yksd tkrh nwjh 
dk'kh ek÷;k ?kjh] rqGlk nsoh16 

rqG'khps fganq /kekZrhy vkf.k okjdjh iaFkkrhy 
egÙo nk[ko.kkÚ;k vksohe/kwu fL=;k Eg.krkr 
dh] iq.; feGo.;klkBh dk'khyk tk.;kph 
xjt ukgh- ek÷;k vax.kkrhy rqG'khps LFkku 
dk'khçek.ksp ifo= vkgs- 

Qqys dksestfr] ojps rkjs rqVrh 
lokaZuk vkgs P;qrh] lalkjkr17 

i`Fohojhy çR;sd ltho ,d fnol u"V 
gksrks gs lkaxrkuk fL=;kauh EgVys vkgs dh] 
ekuoh 'kjhj u'oj vkgs- tlk mxoysyk lw;Z 
ekoGrks] >kMkaph ikus xGrkr] Qqys 
dksestrkr vkf.k vkdk'kkrys rkjs lq)k 
xGrkr Eg.kts mn;&vLr vkf.k tUe&ej.k 
gs vVG vkgs- ej.kkps xw< ek.klkyk 
mdyysys ukgh- R;koj vusd rÙoosÙ;kauh] 
lar egkRE;kauh o lkfgfR;dkauh fparu dsys 
vkgs-18 fulxZ fu;ekus ;s.kkjk e`R;w gk 
thoukps vafre lR; vkgs- gs dq.khgh ák 
fuj{kj] vf'kf{kr fL=;kauk f'kdfoysys ukgh] 
ijarq R;kaP;k vuqHkokauh] R;kaP;k yksdf'k{k.kkus 
R;kauk rs f'kdoys- ;kps çek.k iq<hy 
vksGhae/kwu feGrs- 
vkdk'kh okoMh] okjr ojfrpk Hkj 
iMyh /kj.khoj] >kyk dkachpk 

pDdkpwj19 
vFkkZr tksi;aZr 'kjhjkr pSrU; vkgs] rks i;aZr 
R;kps egÙo vkgs- 'kjhjkrhy çk.k fu?kwu 
xsY;koj tls vkdk'kkr mM.kkjh irax okjs 
vkgs rksi;aZr mMrs vkf.k okja ulya rj 
/kjrhoj iMwu pDdkpwj gksrs- ák vksGhae/kwu 
fL=;kauh ,o<s eksBs rÙoKku ljG 'kCnkae/;s 
lgtrsus lkafxrysys vkgs- fdrhgh /keZ fo/kh 
dsys] ozr oSdY;s dsyh] rjh [kjk /keZ 
ek.kqldhpk] R;kps ikyu d:u euq"; Js"BRo 
çkIr d: 'kdrks gs lkaxrkuk fL=;kauh EgVys 
vkgs dh] 
nqljh ek>h vksoh] nqtk udks Hkko 

rjhp ikos nso] lalkjkr20 
vFkkZr dq.kk'kh nqtkHkko Bsow u;s lokaZuk ,d 
leku letwu O;ogkj djkok v'kh f'kdo.k 
;k vksGhae/kwu fnyh xsyh vkgs- Lor%P;k 
thoukps rhFkZ d:u ijes'ojkyk ân;ke/;s 
Bso.kkÚ;k fL=;k t.kw v/;kRe vkRelkr 
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dsysY;k gksR;k- fL=;kaP;k xk.;kae/kwu] 
vksO;kae/kwu leksj ;s.kkjs R;kaps rRoKku gsgh 
nk[kfors dh] eksBîkeksBîk fo}kukauk vH;kl 
vkf.k ljkokuarj dGys ukgh- rs R;kauk 
nG.kdkaM.k djrkuk] 'ksrkr jkcrkuk] 
lalkjkrhy d"V mpyrkauk letys- loZ 
lkalkfjd lq[k fdaok gky&vis"Vk lgu 
d:u gh 'ksoVh ,dp lR; vlra rs Eg.kts 
eqäh- R;klkBh lalkj R;kx dj.;kph t:jr 
ulrs ek.klkph [kjh ijh{kk lalkjkr jkgwu 
gksrs gs lkaxrkuk fL=;k Eg.krkr dh]                                                                                      

f'kdrh rjk;k] ik.;kr iMwu 
lalkjh oko:u] eqä Ogkos21 

ik.;ke/;s iM.kkjk] tls vkiys gkrik; 
pkyowu iksgk;yk f'kdrks R;kpçek.ks 
lalkjke/;s iMysyk ek.kwl lalkjh nq%[kkaP;k] 
ladVkaP;k] eksgkP;k] çlaxkae/kwu HkähP;k 
cGkoj ckgsj fu?kw 'kdrks- vFkkZr loZ fo"k; 
oklukiklwu eqägh gksÅ 'kdrks- v/;kRekpk 
O;kogkfjd thoukr mi;ksx dsY;kl ,sghd 
thoukrhy vusd leL;kaps lek/kku gksÅ 
'kdrs] rlsp ek.klkpk lokaZxh.k fodkl gksrks 
gs tk.kwu R;kauh EgVys vkgs dh]  v/;kRekP;k 
vaxhdkj dsY;kus pkfj«; mToy gksrs] 

lalkjh ekukos ykxrs] l[kh lq[k 
ukgh rj lnk nq%[k] pksgks cktw 
lalkjh ekukos] ykxrs lek/kku 
lxGs euhps] gksbZuk d/kh dks.k22 

euq";kP;k lkalkfjd thoukr R;kP;k loZ 
bPNk iw.kZ gksrhy vls t#jh ukgh Eg.kwu 
R;kP;k toG ts dkgh vkgs] R;krp lq[kh 
jkg.ks vko';d vkgs- ulysY;k oLrwaph bPNk 
dj.ks fdaok yksHk dj.ks] b"kkZ dj.ks ;k loZ 
ekuoh LoHkkokuqlkj nq%[k u djrk tls 
vk;q"; vkgs rls txkos] ukgh rj lalkjke/;s 
pkjgh cktwus nq%[k vkY;klkj[ks okVsy- vFkkZr 
yksHk&eksgkiklwu nwj jkgkos-v/;kRekph ço`Ùkh 
lR;kyk let.;kph vkf.k vkRE;kyk foosdh 

cuo.;kph vlrs- R;keqGs ek.klkps larqyu 
fLFkj jkgrs vkf.k rks ek;ktkGkr Qlr ukgh- 
/kekZe/;s nku vkf.k R;kx ;kyk egÙo vlra-
v/;kRekph 'käh letwu ?ks.kkÚ;kyk rs lgt 
letwu ;srs vkf.k rks vkiY;k thoukyk R;k–
"Vhus c?k.;kyk lq#okr djrks- v/;kRe 
Eg.kts ek.klkph v'kh fnup;kZ vkgs dh 
R;kP;k lRo] re] xq.kkRed çoÙ̀khe/kwu ;ksX; 
rs xq.k vkRelkr d:u ;ksx Eg.ktsp 
HkähekxkZpk voyac d:u lkrR;] la;e] 
leiZ.k vkf.k fuekZ.k ák xq.kkaps ikyu dj.ks 
vkgs- ákps laiw.kZ çek.k fL=;kauh xhrkae/kwu 
fnysys vkgs- 
 Hkkjrh; rRoKkukr vkRE;kyk 
Lo;açdkf'kr nhi EgaVys vkgs] ;k fnO;kP;k 
T;ksrhph ijerRok'kh] ijekRE;kps :ik'kh 
rqyuk dsyh vkgs- T;kps thou KkukP;k 
T;ksrhus mtGys vkgs- R;kP;k thoukr gs 
egÙokps dk;Z vkgs dh] brjkapsgh thou 
çdk'ke; dj.ks- çkphu xzaFkkae/kwu ;k dk;kZps 
fooj.k vls dj.;kr vkys vkgs dh] NksVîk 
fnO;k çek.ks Lor%lkBh tx.ks gk rkel /keZ 
vkgs] nhiekysçek.ks tx.ks gk jkt/keZ vkgs 
vkf.k ijerRokpk fparuklkBh tx.ks gk 
lkfRod /keZ vkgs-23 fL=;kaP;k xk.;kae/kwu 
;s.kkjs v/;kRe ijerRokP;k fparukP;k ekxkZpk 
voyac dj.kkjs lkfRod /kekZps fnlwu ;srs- 
ewY;kadu 
 Hkkjrh; v/;kRekps vk/kkj vl.kkjs 
osn&iqjk.k] jkek;.k&egkHkkjr] Hkxon~xhrk 
;klkj[;k xzaFkkaps ikjk;.k] fdrZu rlsp 
;krhy f'kdo.k larkaP;k Hktuke/kwu] 
vHkaxkae/kwu ,sdwu fL=;kauh R;krhy v/;kfRed 
fopkjkaps xzg.k dsys] R;kaps egÙo letwu 
R;kps vkiY;k lkalkfjd thoukr ikyu dsys 
vkf.k Lor%P;k d"Vdjh thoukr lq)k ;k 
KkukP;k tksjkoj lq[kkps] lek/kkukps {k.k 
'kks/kk;pk ç;Rugh dsyk] vls R;kaP;k 
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xhrkae/kwu fnlwu ;srs- ejkBh L=h xhrkaps 
dsoG lkfgfR;d –"Vîk ukgh rj lkaL—frd] 
,sfrgkfld] v/;kfRed egÙo lq)k fL=;kauh 
leksj vk.kys vkgs- R;kaps gs vuqHkokoj 
vk/kkfjr Kku ijaijsus 'krdkuq'krds uohu 
fi<îkai;aZr iksgkspr vkysys vkgs- fL=;kaP;k 
v/;kfRed thoukoj osniqjk.kkaP;k 
f'kdo.khçek.ksp ejkBh larkaP;k f'kdo.khpkgh 
çHkko eksBîk çek.kkr fnlwu ;srks- fL=;kaP;k 
;k vk/;kfRed thoukps ewG lar 
lkfgR;ke/kwu vkysys fnlwu ;srs- dkj.k oSfnd 

lkfgR;krhy dBh.k okV.kkjh v/;kRekph 
f'kdo.k larkauh vkiY;k lksI;k 'kCnkae/;s] 
lkalkfjd thoukrhy mnkgj.ks nsÅu 
tulkekU;kauk letsy v'kk Hkk"ksr fnY;keqGs 
vkf.k foB~ByHkäh dj.kkÚ;k larkapk lksToG 
pkfj«;keqGs R;kaP;k ;k f'kdo.khpk çHkko 
tkLr çek.kkr iMysyk fnlwu ;srks- 
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Abstract 

Since the educational landscape in the country is fast undergoing a major change, all higher 
educational institutions are required to undertake a massive re-vamping of their institutional 
frameworks to cater to the new emerging challenges of the times. Higher education institutions 
no longer play the kind of calculated role of indulging into mere classroom teaching like they 
hitherto did. Today these institutions are expected to become centres that facilitate not just 
enhancement in the domain knowledge of students but also that cater to their holistic 
development and that can mould them into employable youth who would become the strong 
backbone of the nation in years to come. Hence while they play this multi-faceted role, 
compliance to quality remains a huge challenge. In measuring quality parameters, the human 
resources that are available with an institution or which are accessible to an institution play a 
magnificent role. Hence this paper suggests some strategies that HEIs should adopt on a 
consistent basis for quality sustenance and quality management. 

1. Introduction 

Today we live in an age in which the higher education landscape in the country is undergoing a 
massive transformation. Higher education institutions no longer play the kind of calculated role 
of indulging into mere classroom teaching like they hitherto did. Today these institutions are 
expected to become centres that facilitate not just enhancement in the domain knowledge of 
students but also that cater to their holistic development and that can mould them into 
employable youth who would become the strong backbone of the nation in years to come. Hence 
the role that higher education institutions are expected to play range over a broad spectrum from 
the educational needs to the emotional and psychological development of the younger 
generation. Towards this end the University Grants Commission (hereinafter in short, referred to 
as UGC) as the apex governing body is weaving in several formal standards for higher 
educational institutions (hereinafter in short, referred to as HEIs) to comply with. The new and 
emerging paradigm of higher education is thus posing newer challenges for HEIs to cope up with 
this dynamics. While HEIs play this multi-faceted role, they also cannot negotiate with the 
requirement of quality. Hence quality sustenance and quality enhancement remain the perennial 
centres of focus and concern in the educational enterprise. There is an increasing significance 
that is now being placed on requirement of compliance to quality and this in return, faces HEIs 
with the challenge of devising newer strategies to ensure that quality is never compromised. 
However these emerging demands cannot be met unless HEIs have access to good human 
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resource, among other resources, as human resource more than any other, has the greatest 
potential to bring about transformations. This paper attempts to shed some light on few strategies 
that can be adopted by HEIs for tapping good human resource through the use of technology or 
otherwise, for maintaining and enhancing quality. 

2. Need for Quality Sustenance and Quality Enhancement: 

 Higher education in general and hence HEIs in particular are the key facilitators in achieving 
economic growth as well as all round development. They are centres that produce the future 
work force of a nation. However though the numbers of HEIs have grown exponentially, they are 
seen to be grappling with several problems like less number of faculty employed as compared to 
the student strength, poor quality of teachers appointed, lack of infrastructural facilities, often a 
complete disconnect between industry and the HEIs, and many others.  Being so, these HEIs fail 
to meet the multi-dimensional demands that they are expected to fulfil. This is the primary 
reason that has led to an urgent need for engaging in a discourse on quality assurance 
mechanisms in the educational sector. Hence the Internal Quality Assurance Cells (IQAC) have 
been established in all institutions for ensuring that the entire organizational structure is built in a 
way that promotes quality. This has often required institutions to completely revamp their 
internal systems and create coherent mechanisms for quality sustenance. Institutions are now 
required to undergo NAAC (National Assessment and Accreditation Council) cycles of 
assessment and accreditation wherein the internal quality standards are subjected to continuous 
scrutiny. The IQAC is expected to be in continuous co-ordination with all stakeholders of 
education and seek their co-operation in maintaining quality.  

But while one talks of quality maintenance in the domain of higher education, one dominant area 
in which quality can never be allowed to be compromised is the quality of teaching. And to be 
able to deliver good quality teaching, HEIs need good quality of human resource to deliver it. 
Hence access of students to experienced faculty members from whom enduring lessons can be 
learnt, remains an indispensable element of quality sustenance. However tapping the best human 
resource, whether local or global, for imparting quality education, and to allow its reach to the 
beneficiaries of the system, was often ridden with many difficulties in the traditional educational 
systems. It was not very easy to make the best of faculties in a particular subject/faculty available 
to students. In a large measure this becomes much more achievable today, partly through 
adoption of innovative practices in HEIs and partly through leveraging technology for benefit of 
education. In the section ahead, the author proposes adoption of some strategies by HEIs through 
which the benefit of enriched lectures, rich experience and the wisdom of some of the finest 
people can be allowed to percolate down to the learners. Thus in bringing this about the HEIs 
have to act as a bridge to connect the human resource to the student beneficiaries.  

Why Human Resource? 

This paper attempts to point out certain steps that HEIs can engage in, for tapping good human 
resource. But the question is, why the focus on human resource? Though admittedly a good 
education delivery system will need other resources as its indispensable requirement, yet human 
resource, the author believes, is the finest capital that an institution can boast of for sustaining 
quality. Human resource is the primary and non-negotiable need of any educational institution 
that has a key role to play in delivering education. However sometimes HEIs lag behind in terms 
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of compliance to quality simply by virtue of not having good human resources at all, at its 
disposal or owing to poor student faculty ratio. In such eventualities, the education delivery 
system is bound to falter. Hence this paper attempts to suggest the role that HEIs can play by 
adopting certain measures for tapping good human resources. The adoption of these measures 
can help in remedying the problems that arise either due to low student-teacher ratio or due to 
lack of availability of good human resources. Human capital is the finest investment for HEI and 
can play key roles in fostering quality. An institution that has the most advanced infrastructure 
will still fail without good human resource to optimise the use of infrastructure in meaningful 
ways. Hence HEIs need to become extremely conscious about the ways in which good human 
resources can be tapped for their institutional well-being.  

 

Strategies to be Adopted by HEIs for tapping Best Human Resources for Quality Education:  

Today HEIs must walk the extra mile to facilitate increased interaction between learners and 
finest of human resources who can re-define their futures in many meaningful ways. In today’s 
age there are several strategies that HEIs can adopt as innovative practices to bring this 
interaction about. Given below is a four point programme that can be adopted: 

1. Use of technology: 

Today technological innovations have altered human life in unprecedented ways. Like all other 
domains of life, education too cannot remain un-touched by the reach of technological 
intervention. Hence delivering quality education will require an intelligent use of technology. 
Though technology can be used in various ways to enhance and sustain quality in education, yet 
what is suggested here is only the use of technology for tapping human resource in particular.  

As they say that the world has come closer because of technology. Hence ICT enabled education 
makes it very easy for us to connect our learners on campus to the best of teachers and give to 
the students the benefit of listening to their lectures online. This can be facilitated through 
various ways: 

a. SWAYAM (MOOCs): Today the most popular way of facilitating this connection is by 
encouraging students to sign up for Massive Open Online Courses (MOOCs) that are offered in 
their subject/discipline. So if a MOOC course is floated by, say for example, a faculty of 
Stanford University, this course can be opted online and by signing up for such a course, a 
student gets an access to the lectures by some best faculties in the world, to web resources and e-
content that furnishes as good study material for the students. Thus such courses open up a whole 
new range of possibilities for a student, which they could never have otherwise got.  

Now SWAYAM (Study Web of Active Learning by Young and Aspiring Minds) is India’s own 
MOOC . Though MOOCs were used since long as powerful mediums for imparting education by 
the world’s best Universities since long, India is witnessing the emergence of this only now. The 
Ministry of Human Resource Development is now encouraging Universities and HEIs to engage 
very intensely in promoting SWAYAM. SWAYAM works on the principle of education for 
“Anyone, Anywhere, Anytime” basis. Thus there are no limitations of the frontiers of place or 
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time. At one’s convenience one can sign in and access the lectures as well as the study material. 
The introduction of SWAYAM has truly made education seamless today as the world’s best 
faculties can be made available merely on the click of a button. And what’s more interesting is 
that these courses are available absolutely free of cost. Hence they do not impose burdens of 
cost, neither on the teachers nor on the students. Infact today the UGC has taken up the 
promotion of SWAYAM so seriously that it has extended the benefit of these mutually to both, 
teachers and learners. The UGC is  offering special incentives of additional points to teachers for 
either contributing to the development of e-content in any MOOC or for preparing an entire 
MOOC course . These points operate as huge incentives for teachers to seek 
promotions/placements through Career Advancement Schemes (CAS) or otherwise. For students, 
there is a scheme of credit transfer that is available. Courses available on the SWAYAM 
platform can be counted for a credit transfer up to 20% of the credits of the programme . If a 
course is a four credit course, it may have about totally 20 hours of video lectures and reading 
module and a course may have up to 40 modules. All these SWAYAM courses adopt the famous 
“4- Quadrant” approach which is generally followed in all e-learning systems . The first quadrant 
herein is the ‘tutorial’. This includes audio as well as video lectures on the related 
course/discipline. It could also include video animations, simulations, virtual labs etc. Thus this 
quadrant tries to supply to the learners the experience of listening to faculty members like in an 
actual classroom in the conventional education delivery model. Quadrant II is about ‘e- content’.  
This refers to specially designed reading material that will be shared with the enrolled learners. It 
will include e-Books, case studies, presentations, research papers, journals or also some links 
that will be shared for accessing good quality study material. The third quadrant is ‘Assessment’. 
This includes some tests, quizzes, multiple Choice Questions, Long answer questions, short 
answer questions, preparation of FAQs etc. This is an important component of the course as 
these courses allow credit transfers to the students. Hence SWAYAM courses are the most 
powerful ways through which good human resource, both local and global, can be tapped and the 
benefit of their experience and wisdom passed on to the learners. Now HEIs can be instrumental 
in two ways here: firstly by popularizing SWAYAM courses amongst the students. And 
secondly, by encouraging their faculty to engage in the preparation of SWAYAM courses 
themselves. 

Earlier one could not have thought of making such enriching lectures and study material of world 
class teachers available to students without having them to go anywhere.  

b. Use of Google Classroom or Moodle for flipped or blended learning: 

The use of Learning Management Systems (LMS) through other modes like Google Classroom 
or Moodle can be effectively used for making good human resource available. This can happen 
by the faculty members sharing the links of some quality lectures available on youtube with the 
students in google classroom. There is enormous material and videos available online but not all 
of them are of good quality in terms of their content. Thus the faculty members can be 
instrumental in scrutinizing and identifying good lectures by well known faculty members and 
make those links available to students. These links can be used for flipped or blended learning so 
that time can be saved and the syllabus also completed by exposing the students to the best 
human resources available.  
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2. Increased Industry-Institution Collaborations: 

The second strategy that can be adopted by HEIs on a consistent basis is to facilitate greater 
collaborations between industry and the institution. The biggest problem with the current 
educational system is that we are unable to produce employable youth. This is because the needs 
of industry are rarely taken account of in the education we deliver. Hence with greater 
partnership between industry and institution, we could probably pool in human resource to 
furnish good insights towards making the needs of industry figure at all stages, right from 
designing of curriculum and syllabi to the actual delivery of education. If good company CEOs, 
or the heads of institutions where our students have a likelihood to be employed could be invited 
on a regular basis and if institutions could collaborate on a regular basis with them, they would 
become the finest human resource for delivering good quality education that can have the 
students seeking good employment opportunities in future. 

3. Faculty and Student Exchange Programmes: 

HEIs must take initiatives in holding Faculty exchange programmes on a regular basis. This can 
either be an exchange between faculty members of another institution in the same place or 
preferably from another place. This can be fostered through MoUs (Memorandum of 
Understanding) between two institutions. This by far, remains the best way available to tap good 
human resource and make the benefit of it available to students. Thus such exchange 
programmes can be scheduled for a duration of one week or so and that time span can be used 
very advantageously for facilitating an increased interaction between faculty and learners. New 
minds are capable of adding a fresh lustre of understanding on a subject and will also break the 
monotony of the lectures being delivered by the same faculty members all through the learning 
period.  

The same result can be achieved by facilitating student exchange programmes as well so that 
students get exposed to the knowledge and wisdom of human resources in other institutions and 
reach out to them for a more fulfilling learning experience. Apart from being a technique for 
tapping good human resource, this method also exposes the students to other institutional 
cultures which can then be inculcated in our own HEIs for quality sustenance.  

 

4. Faculty Development Programmes: 

As a part of the routine course, faculties within institutions are mandatorily required to attend 
Orientation and Refresher Courses of 21 days duration which are organized by Human Resource 
Development Centres of all Universities. But over and above these, HEIs must encourage their 
faculty members to be a part of other FDPs on a consistent basis. This can be done either by the 
HEIs organizing such FDPs themselves or making their faculties attend such programmes hosted 
elsewhere. Now-a-days a number of such FDPs are available online also. Such online courses do 
away with the difficulty of having to relieve teachers from their on-campus engagements also. A 
number of institutions already undertake these exercises as a requirement for their NAAC 
accreditation. However HEIs must make conscious efforts to ensure that such FDPs do not 
become mundane, compulsive exercises for teachers. Their content must be designed in such a 
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way that all these FDPs not only result in updation of knowledge of teachers themselves but 
more importantly, keep them motivated for doing good work. Virtues like team spirit, intellectual 
integrity etc need to be fostered and re-ignited in their minds over and over again. There can be 
sessions on creative or critical teaching. Such initiatives can be largely instrumental to unpack 
the hidden or dormant potential in every teacher. For, a motivated teacher is the finest human 
resource who can meaningfully transform the lives of a whole generation. 

Conclusion: 

This paper is an attempt to suggest certain measures and initiatives that all HEIs can undertake in 
order to be able to tap the best human resources available, for the benefit of the beneficiaries of 
our education system. As mentioned above, most of these strategies may have been already 
adopted by some institutions. However, the author suggests that these must be taken up as a part 
of regular institutional initiatives on a CONSISTENT basis. Also, another note of caution is that 
these should not be taken up in a routine and mundane manner, or for purposes of creating 
records only. They must be undertaken in a meaningful way so as to ensure compliance to 
quality that is enduring.   

A consistent use of the aforementioned strategies by HEIs in their institutional framework can 
indeed bring about a sea change in the quality of education that they can deliver. Each of these 
allow HEIs to become a bridge that connects its learners with good human resources and thereby 
bring about both, quality sustenance and quality enhancement. 
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1.Introduction: 

In 2018, in Common Cause, a Registered Society vs UoI
1
 (in short, referred to as Common 

Cause) a 5 judges Bench of the Supreme Court of India legalized ‘passive euthanasia’ subject 

strictly, to the procedure laid down in guidelines of the court. It also recognized the concept of 

Advance Directives. The judgment is hailed as one which celebrates ‘personal autonomy’ of the 

individual. However on a closer evaluation, it looks like a mixed bag of promises and problems, 

especially with respect to individual autonomy. This paper seeks to critically comment on the 

commendable and the condemnable aspects of this judgment. 

2.The achievements of Common Cause: 

Common Cause marks a major victory for the champions of ‘death with dignity’ claims.  

Through a detailed analysis of the complex issue of euthanasia, the court uses its interpretive tool 

to read ‘right to die with dignity’ as a facet of the ‘right to live with dignity’ under Article 21. In 

holding this, the court gave an elaborate consideration to the intertwined cobweb of emotional, 

moral, religious and psychological aspects, apart from evaluating the legal position on this point 

in other jurisdictions of the world
2
. The case unleashes a completely new dimension of human 

dignity. It also depicts the humaneness of the law that is concerned about the quality of life, of 

death and of dying.    

The judgment has been especially hailed as path-breaking for, by recognizing Advance 

Directives/Living wills for the very first time in India, it indeed celebrates personal autonomy. 

It enables a person to express his categorical wish in advance, of what must be done to him, if 

ever he slips into a ‘Persistent Vegitative State’ (PVS) in future. Thus the autonomy of the 

person can be respected and given effect to, even if, at any future unfortunate moment, the 

person becomes incapable of expressing any wish. Recognition of Advance Directives also eases 

the complications for the care-takers/relatives of the patient by relieving them of any attendant 

guilt in taking the decision to withdraw life-support. Hence to that extent, the judgment is 

commendable indeed.  

 

                                                           
1
 Common Cause, A Registered Society vs UoI and Another (2018) 5 SCC 1. 

2
 Id at 54-59,103. 
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3. The Discontents of Common Cause: 

Firstly, as a general comment, it may be observed that this judgment looks like a compilation of 

four exhaustive essays on euthanasia, loaded in intense philosophical ideas about life and death. 

Notwithstanding that there is no dissent, yet four separate ornately worded opinions have been 

penned. Such lengthy judgments, it is respectfully submitted, can be avoided, thereby enabling a 

reader to get to the important aspects thereof with greater ease.  

3A. Preliminary Objections:  

The Court has issued guidelines
3
 relating to Advance Directives and the procedure that must be 

followed before an Advance Directive can be given effect to.   

Before indulging into a substantive review of the guidelines on merits, one is compelled to ask a 

more preliminary question about the propriety of the court to devise a procedure for deprivation 

of life through the strategy of judicial guidelines. When Article 21 proclaims that “No person 

shall be deprived of his life and personal liberty except according to procedure established by 

law”(emphasis supplied), one has to remember that Article 21 is addressed to the legislature and 

not to the judiciary. In matters of deprivation of life (which is precisely in issue here) the law and 

the procedure must be prescribed by the democratic legislature and not by the non-democratic 

judiciary. Hence I argue that if passive euthanasia has to be legalized, the appropriate institution 

that must be engaged in laying down the procedure therefor is the legislature alone. Though the 

court does express the anxiety and hope that legislature will engage itself sooner in the task of 

enacting the necessary law, yet until such a law is enacted the court says that its guidelines shall 

be the binding law. Vishakha’s
4
 case is a grim reminder that the day when the legislature will 

deliver the law may not dawn sooner
5
.  

Secondly, the court has followed the Vishakha precedent in filling the legislative vacuum 

through its guidelines. However even on this count, such an application of the Vishakha 

precedent (towards laying down guidelines) seems incorrect. In Vishakha, apart from the specific 

violation of fundamental rights under Articles 14 & 21, there was also an obligation under 

CEDAW, to which India was a signatory. Such an obligation was not there in the present case.  

Hence the court should have ideally confined itself to declaring whether right to die is a part of 

right to life, leaving the subsequent task of specifying the procedure for ending life in the hands 

of the legislature. Secondly, in Vishakha, when the court laid down guidelines against sexual 

harassment of women, by doing so, it added something more to the quality of life. In that sense, 

Vishakha was a life-enriching judgment. However, arguably, Common Cause is a verdict about 

                                                           
3
 Id.at 129-134 

4
 Vishakha vs State of Rajasthan AIR 1997 SC 3011. 

5
 The Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal Act) was passed in 2013 

while the Vishakha judgment was of 1997. 

268



 
Volume 8, January 2020  ISSN 2581-5504 
 

www.penacclaims.com Page 3 
 

‘deprivation of life’. Can the life-enriching jurisprudence of the court apply mutatis-mutandis to 

cases of life deprivation as well?  These questions invite us to ponder over the propriety of the 

court to step into the shoes of the legislature for prescription of a procedure for deprivation of 

life.  

3B. Analysis on Merits: 

Turning the register of analysis now to the merits of the guidelines issued by the court, one needs 

to understand the entire procedure prescribed for giving effect to an Advance Directive. The 

judgment stipulates a four-stage mandatory procedure before the desire of the patient for 

withdrawal of treatment/life support can be given effect to.  

First, the treating physician will have to be made aware of an Advance Directive made by the 

patient who then, will ascertain the genuineness thereof from the jurisdictional JMFC and will 

fully satisfy himself that the executor is indeed terminally ill and cannot be cured through 

medical treatment. On being satisfied, the physician is duty bound to explain all possibilities to 

the executor of the Advance Directive if he is competent and conscious, or to his guardian/close 

relative in case the executor is not conscious. This will include information about the nature of 

illness, the medical treatments available, the consequences of the treatment as well as the 

consequences of remaining untreated. After making sure that it is fully understood and that they 

have thought over all the available options, and yet believe firmly that withdrawal of 

treatment/life support is the best thing to do, then comes the second level of safeguard/procedure.  

The treating physician or the hospital where such a patient is admitted will constitute a Medical 

Board. This Medical Board will comprise of the Head of the treating department and atleast three 

experts from the fields of general medicine, cardiology, neurology, nephrology, psychiatry or 

oncology with experience in critical care and a standing practice of twenty years. The doctors 

nominated on the Board will visit the patient in the presence of the guardian/close relatives of the 

patient in order to be satisfied that it is, from all points of view, a fit case for withdrawal of 

treatment/life-support. The opinion of this Board will be a ‘preliminary opinion’. If this medical 

board records its opinion that the instructions given in the Advance Directive can be given effect 

to, then, the third stage in the procedure sets in.  

The treating physician or the hospital concerned is ‘forthwith’ required to inform the 

jurisdictional Collector about their opinion. The Collector will then constitute another Medical 

Board comprising of the Chief District Medical Officer (Chairman) and three other expert 

doctors from any of fields and experience as above. The Collector’s Medical board cannot 

however have any doctor from the Hospital’s Board. The guidelines mandate that the doctors in 

this medical board should firstly satisfy themselves about the genuine wishes of the executor of 

the Advance Directive and make sure that it is an informed decision, or in case the executor is 

incapacitated then they must obtain the consent of the guardians/close relatives of the patient 
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with regard to withdrawal of medical treatment/life support. After ensuring this, the doctors on 

the Collector’s medical board will jointly examine the patient. On such examination, if they 

agree with the preliminary opinion, they may endorse a certificate for permitting the hospital to 

give effect to the instructions in the Advance Directive. This permission will be granted only ‘to 

the extent of and consistent with the clear instructions given in the Advance Directive’. Once this 

endorsement is made by the Collector’s Medical Board, now sets in the fourth step in the 

process.  

The Chairperson of the said board must convey their decision of withdrawal to the jurisdictional 

JMFC before giving effect to their decision. On such intimation, the JMFC will personally visit 

the patient “at the earliest” and examine all aspects with regard to the observance of the entire 

procedure and genuineness of the informed decision of the executor and only then authorise the 

implementation of the decision taken by the Board.  

This is the minimum mandatory procedure that must be complied with before one can give effect 

to the ‘autonomous choice’ of the patient about how he must be dealt with at the terminal stage 

of his life. Now the following aspects deserve attention: 

3B(i). Burdensome and Time Consuming Procedure: 

What is self-evident is that the procedure is too onerous and time-consuming to enable a person 

to reap the benefits of an informed and autonomous choice which he has already made. It is 

important to remember that in all such cases we are dealing with patients who are in the last 

stages of life and the central idea is to ease the process of dying. But the judgment does not give 

any specific time-limit within which the whole procedure must be completed. Hospitals with 

smaller set-ups are often unlikely to have doctors with the requisite experience from the required 

field of expertise. In such cases they will be required to involve services of such doctors from 

outside. Will an outside doctor agree to be a part of such a Board? Will he find the time from his 

own busy schedule (given the fact that all doctors on the Board will be senior ones from 

specialized fields) to render an opinion? How much time will the hospital and the jurisdictional 

Collector take to constitute the respective Boards given all these difficulties? All courts in India 

are already over-burdened with huge pendency and backlog. Given this fact, when will the JMFC 

find time to personally visit the patient? The bureaucratic inertia in India does not paint a happy 

picture to generate confidence that these matters will be attended with the required urgency ‘to 

ease the process of death’.  It is most likely that the person at the terminal stage of his life will 

even otherwise exit from the world without his wish being fulfilled, while these procedures are 

pending  or will be languishing in hospital bed subjecting himself to a treatment he has never 

wanted to undergo. In both cases, the person’s autonomy is allowed to evaporate in thin air. Thus 

the autonomy is likely to die before the patient dies. 
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3B(ii). Considerations of Cost: 

The judgment also does not comment on whether any fees will have to be paid to such doctors 

nominated on the Board. For, if no fees need be paid, then doctors may not agree to give an 

opinion as they will have neither time nor interest for thankless jobs. On the other hand, if fees 

have to be paid to these doctors then, who bears that expense? If it must be borne by the 

patient/the family members of the patient then they bear an additional cost for giving effect to 

their autonomous decision. They are already incurring the expenditure for the hospital bed, 

treatment if any, apart from the fees of the treating physician. But now they will be required to 

incur additional expenses for the fees of eight other doctors on the two medical boards taken 

together! Is there some minimum fees for the JMFC’s visit that will be required to be paid in 

court? Nothing of this has been clarified in the judgment. What this only means is that autonomy 

will come with a huge cost.  

Also, especially in corporate hospitals wherein health care is a business for profit, one cannot 

negate the possibility that the Hospital Medical Board might advise continuation of life-support 

not because it is perceived as necessary to revive the patient back to meaningful life, but simply 

for the handsome monetary gains pouring from the use of hospital/ICU bed, ventilator or other 

support system etc.. In such an eventuality, the Board might not agree for withdrawal and then 

the patient/relatives will be required to approach the High Court for permission to act upon the 

Advance Directive. The High Court might think it fit to appoint yet another Medical Board of its 

own, which means more doctors and more expenditure. Such a tedious procedure for preventing 

abuse is most likely to result in corruption. 

3B(iii). De-personalization in the Process: 

A person is entitled to choose a doctor/physician of his choice for getting himself treated. This 

choice could depend on a variety of factors like for example, the doctor’s competence, or the 

doctor being personally known to him, etc. to name just a few. When a physician/doctor treats a 

patient for many years, knowingly or unknowingly, a bond develops between the two. Infact a 

person continues to go to a particular doctor only because he begins to repose some trust and 

faith in that doctor. However when it comes to the Medical Board, either the one appointed by 

the Hospital or  the Collector, it is most likely that the doctors appointed on such Boards will not 

even be known to the patient/his relatives, leave alone being ones of his choice. And such 

doctors then will be tendering an opinion that has a bearing on the patient’s intimate choice about 

his life/death. This, in my opinion, brings about a painful de-personalization (or more precisely, 

pluri-personalization) in the entire process.  
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3B(iv). Emotionally Burdensome Procedure: 

In case the opinions of the two medical Boards and the treating physician do not concur, then the 

guidelines stipulate that the patient/relatives may approach the High Court under Article 226 of 

the Constitution of India, seeking permission to act upon the wish expressed in the Advance 

Directive. When the patient is living the last days of his life, ailing and suffering, he as well as 

his relatives are under considerable stress. If in the midst of this, they are required to pay visits to 

the courts and lawyer’s chambers, then this could rather operate as intimidating factors in the 

way of giving effect to the genuine wishes/desires of the patient. Thus again the autonomy of the 

patient will have to be compromised at the cost of the cumbersome procedures.   

4. Conclusion: 

This paper reflects on the positive and negative aspects of the judgment in Common Cause. It 

raises a preliminary objection against the court’s initiative to prescribe a procedure for ending 

life through the strategy of guidelines. I argue that the judiciary cannot arrogate to itself a power 

which must reside in the hands of the democratic and representative legislature, especially in 

view of the fact that it is a matter regarding the end of life. Even otherwise, Article 21 is directed 

to the legislature and not to the judiciary. But if one were to travel beyond these preliminary 

objections and undertake an analysis of the judgment on merits, then the judgment is a mixed 

bag.  

The decision in Common Cause is indeed commendable in so far as it recognized the ‘right to 

die with dignity’ as an aspect of the ‘right to live with dignity’ under Article 21. It holds in its 

womb a promise and hope that a person will now no longer be compelled to undergo degrading 

and torturous medical treatment against his will. The person can, in advance, determine how he 

should be treated if and when, on a later occasion, he enters into the persistent vegetative state. 

Thus unnecessary medical interventions can be avoided and that too without generating any guilt 

in the minds of close relatives and family members. In giving a place to death with dignity within 

the compass of Article 21, the judgment marks a great leap forward in enriching Constitutional 

jurisprudence in India. It re-defines dignity by extending it beyond the realms of life on the 

temporal plane and attaches it to death and the dying process as well. Also, by recognizing the 

concept of Advance Directive, the court gives a premium to the personal autonomy of the 

individual.  

However while the judgment does celebrate autonomy at the theoretical level, from the practical 

standpoint, it looks like being a complete farce of autonomy. The procedure for withdrawing life-

support or medical treatment, whether with or without Advance Directives is shrouded in a maze 

of time consuming technicalities. Though these technicalities seem to have been weaved in for 

ensuring that there is no abuse, yet the procedure itself could result in frustrating the very 

autonomy it is meant to uphold. Thus it is like throwing the baby with the bath-water. Instead 
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simpler and friendlier procedures could be incentives for more number of people to write 

Advance Directives for making their last days as consistent with their ideas about dignified exit, 

as possible.  

This paper ends in the hope that whenever the legislature takes upon itself the task of framing a 

law on this point, it must give due regard to these practical difficulties and ease out the 

unwanted, avoidable burdens of lengthy and costly procedures. That would be the most 

appropriate tribute to the ‘autonomy-dignity’ duo.  
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ABSTRACT  

The concept of National Security is one of unfading significance and it is evolving 

and expanding in the modern times. National security scholarship puts forth two 

ideas of the concept today. One is the classical concept which looks at national 

security from the prism of military security only and rather focuses on physical 

attacks or physical threats to the security of nation states. Two is the modern 

concept which is not concerned with physical attacks, but encompasses a vast 

number of non-military elements too, which are concerned with ‘well-being’ of 

individuals within nation-states, as opposed to mere physical safety. In the present 

day world, wars do not pose so much of an existential threat to states as other 

problems like hunger, unemployment, diseases, health, disasters, environment 

degradation, climate change etc. do. Thus national security will have to 

accommodate emerging components in the form of food security, water security, 

health security, environmental security, disaster security, education security and 

many more.  Now Article 355 of the Constitution of India is primarily concerned 

with the classical concept of national security. This paper is an attempt to discuss 

the nature of security concerns that radiate from this Article. This paper also 

attempts to demonstrate how the new horizons of the term “external aggression” 

as laid bare in the Sonowal case is an endorsement by the judiciary of the modern 

concept of national security.  

 
Introduction 

“National Security” has become one of the most evolving concepts of the present times. It is a 

terminology that has evoked a good degree of debate and discussion in various forums on national 

governance. But the scope and contours of this term have rapidly changed in the present day. Earlier it 

was a term that was associated with physical security only. Hence national security as understood in 

the days of the warring periods was associated with military security and the preparedness of the 

armed forces in securing a nation from another with whom it was at war. However today we do not 

live in the age of conventional warfare. Rarely do we see a nation in a state of formally declared war 

with another country. Today dangers to national security are posed more by terrorism, militant attacks, 

naxalism etc which are situations falling short of the state of war. These are all nonetheless examples of 
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physical attacks jeopardizing national security. Such situations, though different from wars, are still a 

part of the classical idea of national security as they concern themselves more with the physical aspect 

of security. Today, national security scholarship worldwide  tables two views about the concept of 

national security; the classical/traditional one, which views national security from the military prism 

alone and the modern/widened one, which strives to bring almost all areas of human endeavor within 

the compass of the term [1] Thus food security, climate security, health security, water security, 

environmental security, cultural security etc are just few of the evolving components of the modern 

notion of national security. This modern concept of national security is structured on the thesis that in 

the present age the security posture of a nation is as much affected by factors like scarcity of food and 

water, climate change, insufficient health care facilities, environmental degradation etc., as it is by any 

forms physical attacks. Hence each one of these is as much a security issue as military preparedness. 

Today’s world affected by COVID19 presents an illuminating example of how health security can affect 

the overall national security of every country. This is the modern concept of national security. 

Article 355 of the federal Constitution of India casts a duty on the Centre to protect the states 

against external aggression and internal disturbance and also imposes an obligation on it to ensure that 

the government of the state is carried on in accordance with the provisions of the Constitution. Now 

when the Constitution uses the twin words, ‘external aggression’ and ‘internal disturbance’ prima facie 

its hint is on issues relating to the physical aspect of security. Hence Article 355 of the Constitution 

concerns itself with physical security and thus it reflects the classical idea of national security.  

However, the Supreme Court of India, in the case of Sarbananda Sonowal vs Union of India [2], has given 

a much expanded interpretation to the term ‘external aggression.’ Speaking in the context of the large 

scale influx of illegal immigrants from Bangladesh into the state of Assam, the Supreme Court of India 

said that this amounts to external aggression within the meaning of Article 355. Thus new horizons of 

interpreting the word ‘external aggression’ were laid bare by the Court, which had nothing to do with 

physical attack or physical aggression per se. Hence this paper argues that such an interpretation is 

demonstrative of the new modern concept of national security being endorsed and applied by the 

Supreme Court of India. This paper also attempts to throw light on the national security concerns 

addressed by the Constitution of India in Article 355 and engages into a critical analysis of the court’s 

judgment in the Sonowal case on some established Constitutional principles.  

Objectives of the Study 

The objective of this study is two-fold. Firstly it seeks to probe into a complete understanding of 

Art. 355 of the Constitution, by looking into its Constitutional history and secondly, it seeks to 

demonstrate how the court’s interpretation of the term “external aggression” in Art 355 of the 

Constitution is a classic illustration of the incorporation of the modern concept of national security, 

since the court adopts newer and hitherto unknown horizons of interpreting the term.  

Methodology of the Study 

This paper is a theoretical, doctrinal kind of study and uses secondary data like judgments of the 

courts, Constituent Assembly Debates, journal articles, reference books etc as the sources. It indulges 

into a theoretical and critical analysis of the judgment of the Supreme Court to present a new argument 

about the endorsement of the modern concept of national security. 

Article 355 – Its Constitutional History 

Article 355 of the Indian Constitution is a very cardinal provision in the Indian federation. It 

imposes a two-fold obligation on the Indian Union. Before analyzing the provision or before peeping 

into its history, it would be apposite to read what the provision prescribes. Article 355 reads as under: 

Article 355: Duty Of the Union to protect States against external aggression and internal disturbance: 

“It shall be the duty of the Union to protect every State against external aggression and internal 
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disturbance and to ensure that the government of every State is carried on in accordance with the 

provisions of this Constitution”. 

Pertinent to note that Article 355 of the present Constitution was Draft Article 277A. Dr. 

Ambedkar had introduced this Article and when the same was debated on the floor of the Assembly, 

some members doubted that a provision of this kind could interfere with the provincial autonomy of 

the states. However Dr. Ambedkar explained the reasons that made the inclusion of this Article 

necessary.[3] He said that within our federation, barring the provisions which permit the Centre to 

override any legislation that may be passed by the Provinces, the Provinces have a plenary authority 

to make any law for the peace, order and good government of the province. Thus the Centre’s 

intervention in these spheres must be deemed to be barred, because that would invade the sovereign 

authority of the province. This being so, if the Centre were to interfere in the administration of 

provincial affairs (as provided for in Article 356, draft Articles 278 and 278A) it must be by or under 

some obligation which the Constitution imposes upon the Centre. The invasion must not be an invasion 

which is wanton, arbitrary and unauthorized by law. It was with this purpose that Article 355 was 

introduced into the Constitution. 

The duty cast on the Centre by virtue of this Article is two-fold: 

1. To protect every State against external aggression and internal disturbance; 

2. To ensure that the government of every State is carried on in accordance with the provisions of 

the Constitution. 

It has been said that the two limbs of Article 355 are not interdependent. That is to say, a 

Constitutional breakdown can take place in a State even without there being a situation of external 

aggression or internal disturbance [4]. A provision analogous to this one is to be found in the other 

federal constitutions also, like for e.g. the American and Australian Constitutions. Under the American 

Constitution, the Central government is duty bound to guarantee to every State a Republican form of 

government and to protect a State against invasion, and, on application of the State Legislature or , of 

the Executive (when the Legislature cannot be convened), against domestic violence [5]. Further, 

Section 119 of the Australian Constitution provides in very express terms that the Centre shall protect 

every State against invasion, and, on application of the State Executive against domestic violence. There 

is an important distinction between the Indian provision and the parallel provisions in the American 

and Australian Constitutions. Under those federal Constitutions, application by the State to the Centre 

is essential before Central intervention, whereas no such condition is prescribed in the Indian 

Constitution. Thus there is no pre-condition of a request/application from the State before the Centre 

can act under Article 355. The Supreme Court of the United States of America has however laid down 

that if internal disturbance in any State interfered with the operation of the National Government itself, 

or with the movement of inter-State commerce, then the Centre can send force on its own initiative, 

without waiting for the application of the State authorities [6]. With this ruling, the requirement of an 

application by the affected State comes into grave doubt.  

Under our Constitution, the terms used are “external aggression” and “internal disturbance”. 

One must note that though the 44th Amendment Act removed the words “internal disturbance” from 

the text of Article 352, and replaced it with “armed rebellion” yet the same has not been removed from 

the text of Article 355. The term “armed rebellion” is narrower in scope than “internal disturbance”. 

This means that a mere internal disturbance that falls short of an armed rebellion cannot justify a 

Proclamation of Emergency under Article 352, though it can justify an intervention of the Centre under 

Article 355. Further Article 356 talks about failure of constitutional machinery in the State. This means 

that mere “internal disturbance” does not justify a Proclamation under Article 356 unless it results in 

breakdown of constitutional machinery in the State [7]. This point has also been emphasized aptly in S 

R Bommai vs. Union of India[8], wherein Sawant J. for himself and on behalf of Kuldip Singh J. has 
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observed, “Thus it is clear from Art. 355 that it is not an independent source of power for interference 

with the functioning of the State Government but is in the nature of justification for the measures to be 

adopted under Arts. 356 and 357. What is, however, necessary to remember in this connection is that 

while Art. 355 refers to three situations, viz., (i) external, aggression, (ii) internal disturbance, and (iii) 

non-carrying on of the Government of the States, in accordance with the provisions of the Constitution, 

Art. 356 refers only to one situation, viz., the third one. As against this, Art. 352 which provides for 

Proclamation of emergency speaks of only one situation, viz., where the security of India or any part of 

the territory thereof, is threatened either by war or external aggression or armed rebellion. The 

expression “internal disturbance” is certainly of larger scope than “armed rebellion”. In other words, 

while a Proclamation of emergency can be made for internal disturbance only if it is created by armed 

rebellion; neither such Proclamation can be made for internal disturbance caused by any other situation 

nor a Proclamation can be issued under Art. 356 unless the internal disturbance gives rise to a situation 

in which the Government of the State cannot be carried on in accordance with the provisions of the 

Constitution. A mere internal disturbance short of armed rebellion cannot justify a Proclamation of 

emergency under Art. 352 nor such disturbance can justify issuance of Proclamation under Art. 356 (1), 

unless it, disables or prevents carrying on of the Government of the State in accordance with the 

provisions of the Constitution” [9].  

Analysis of Article 355 

In the Indian federation, ‘law and order’ has been designated to be a State subject. Thus the 

Centre’s intervention under Article 355 would be justified only in cases of grave form of disturbance 

which is beyond the State’s control. In practice, a convention has developed in India too, that the State 

Government will send a request to the Centre to send help. When a State makes such a request, then 

the Centre cannot refuse to extend help, in view of the specific obligation cast on the Centre by virtue 

of Article 355. Also, by reason of the phraseology of Article 355, it cannot also be said that the Centre 

can never intervene suo motu. Thus, the final decision in this regard seems to rest with the Centre [10]. 

The 42nd Amendment of the Constitution had added a new Article 257A into the Constitution, which 

enabled the Centre to deploy any armed forces of the Centre, or any other force under its control, for 

dealing with any grave situation of law and order in any State. Under this Article, the Centre could act 

without the concurrence of the concerned State Government. Some parallel changes were also 

incorporated in the legislative entries. Entry 2A was added to List I which reads, “Deployment of any 

armed force of the Union or any other force subject to the control of the Union or any contingent or unit 

thereof in any State in aid of the civil power; powers, jurisdiction, privileges and liabilities of the 

members of such forces while on such deployment”. Consequent changes were also made in entries 1 

and 2 of List II to exclude any such force from the purview of the States.  

However, Article 257A gave birth to a good amount of controversy and was regarded by the 

States as an Article that eroded their autonomy. Hence the 44th Amendment Act repealed Article 257A. 

However, Entry 2A has still been retained in List I thus giving executive and legislative power to take 

necessary action to deploy armed forces in the State in aid of civil power. This power vested in the 

Centre can perhaps be justified with reference to Article 355. The fact that Article 352 permits the 

declaration of emergency in a part of the country because of armed rebellion means that the Centre has 

to take all possible steps necessary to maintain law and order in any part of the country if there is a 

serious breakdown thereof. It appears that even under Entry 2A, List I the Centre is entitled to deploy 

forces suo motu in a State to put down internal disturbance in a State and restore peace therein. If there 

is serious breakdown of law and order in a State the Centre will be justified to send its forces to meet 

the situation without receiving any request from the State for the same. This result emerges by reading 

entry 2A, List I, along with Article 355 [11].  
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Article 355 also stipulates another ground that justifies Centre’s intervention in the State and that 

is, ‘to ensure that the government of the State cannot be carried on in accordance with the provisions 

of the Constitution’. It is in fulfillment of this obligation that the Centre takes over the Government of 

a State (Article 356) in case of breakdown of the Constitutional machinery therein.  

Shri H M Seervai makes an analysis of Article 355 [12]. He says that Article 355, by imposing a 

duty on the Union to secure that government of every State is carried on according to the provisions of 

the Constitution recognizes the right of every State to carry on the government according to the 

provisions of the Constitution. This right flows from the fact that the Constitution of India contains a 

Constitution both, for the Union and the States. But the right to carry on the government of the State is 

subject to a liability i.e. a State cannot carry on its government so as to bring about a failure of 

Constitutional machinery. Corresponding to the liability of the State is a power of the Union to ensure 

that in case of a failure of constitutional machinery in a State the government of a State is carried on 

according to the provisions of our Constitution. The power thus conferred, he says, is purposive, the 

purpose being to ensure that the government of the state must be carried on in accordance with the 

provisions of the Constitution. To make this power of the Union effective, Article 356 enables the 

President to impose what is generally known as the President’s Rule. Given the purpose for which the 

power is conferred, any exercise of power designed to achieve a different purpose must be held to be 

invalid. 

Sarbananda Sonowal Vs Union of India 

The Supreme Court of India had engaged in the interpretation of Article 355 of the Constitution 

of India in the famous case of Sarbananda Sonowal vs Union of India.[13] This case is even otherwise an 

important one for a researcher on National Security. But before one can indulge in understanding the 

court’s verdict in this case, it would be befitting to appraise the fact situation that gave birth to the 

controversy in the Sonowal case.  

This case considered the problem of the large number of illegal migrants from Bangladesh, into 

the State of Assam. In the State of Assam, the Illegal Migrants (Determination by Tribunals) Act, 1983, 

for short called as the IMDT Act, was brought into force, especially to deal with the problem of the 

influx of foreigners who illegally migrated into India across the borders of the sensitive eastern and 

north-eastern regions of the country and remained in the country, thereby posing a threat to the 

integrity and security of the said regions. The Foreigners Act, 1946 was already in force in the country 

which dealt with foreigners in India and the Central government had also passed the Foreigners 

(Tribunals) Order, 1964 in pursuance of the powers given under the Act. The Act and the Order together 

laid down a procedure for the detection and deportation of foreigners who had entered into India and 

continued to stay here without lawful authority to do so. However in the State of Assam, the IMDT Act 

was brought into force which was given an overriding effect over the other enactments operating in 

this field. Under Section 3(1)(c) of the IMDT Act, an illegal migrant was defined as a person with respect 

to whom three conditions must be satisfied, namely, (i) he has entered India on or after 25th March, 

1971; (ii) he is a foreigner which means he is not a citizen of India; and (iii) he has entered India without 

being in possession of a valid passport or other travel documents or any other lawful authority in this 

behalf. Therefore, if a foreigner had entered India on or after 25th March, 1971, he would be dealt with 

under the IMDT Act, whereas a foreigner who has entered any part of India including Assam before 

25th March, 1971, would be dealt with under the Foreigners Act. Section 4 of the IMDT Act was an 

overriding provision which laid down that the IMDT Act or the Rule or order made therein shall have 

effect notwithstanding anything contained in the Foreigners Act, 1946 or the Immigrants (Expulsion 

from Assam) Act, 1950 or the Passport Act or any Rule or Order made thereunder. Section 8(1) confered 

power on the Central Government to make a reference to the Tribunal to decide whether any person is 

an illegal migrant. This reference could also be made on a representation by an illegal migrant against 
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any order passed against him under the Foreigners Act not to remain in India. This provision gave 

special advantage to an illegal migrant in Assam, which was not available to any foreigner in rest of 

India. Section 8(2) provided that any person may make an application to the Tribunal whether any 

person whose name is given in the application is or is not an illegal migrant but the proviso to this sub-

section imposed a restriction that such an application could be given only by a person who lived within 

the jurisdiction of the same police station in which the alleged illegal migrant was found or resided. 

Section 8(3) imposed some further conditions and restrictions, namely, that the application shall be 

accompanied by affidavits sworn by not less than two persons residing within the jurisdiction of the 

same police station in which the alleged illegal migrant was found or was residing and a Court Fee of 

Rs.10/- had to be paid. Section 8-A laid down that any person may make an application to the Central 

Government for decision by a Tribunal as to whether the person whose name and other particulars are 

given in the application is or is not an illegal migrant. In view of sub-section (2) of this Section, the 

application had to be accompanied by a declaration by another person residing within the jurisdiction 

of the same revenue sub-division in which the applicant resided and further conditions were imposed 

that no person shall make more than ten such applications or more than ten such declarations. The 

Central Government could, after making such inquiry, as it deemed fit, reject the application on the 

ground that it was frivolous or vexatious. In view of the language used in Section 14 there was no right 

of appeal against such an order as right of appeal was conferred only against an order passed by the 

Tribunal under Section 12. The order of rejection of the application would enure to the benefit of the 

alleged illegal migrant and there being no right of appeal it would attain finality making him safe and 

secure. If the Central Government made a reference it would only initiate the proceedings before the 

Tribunal causing no immediate prejudice to the illegal migrant and if the Tribunal ultimately held 

against him, he would have a right of appeal to the Appellate Tribunal. It is also pertinent to note that 

the IMDT Act contained no analogous provision about the burden of proof as was there in the 

Foreigners Act. Section 9 of the Foreigner’s Act 1946 casts the burden of proving that a person is not a 

foreigner or is not a foreigner of such particular class or description, as the case may be, upon such 

person. The Constitutional validity of the IMDT Act and the rules and order passed thereunder were 

challenged by the petitioner in the instant case. 

It was the contention of the petitioner that the procedure provided under the Act was a 

cumbersome, time consuming and an extremely difficult one, which made it practically impossible to 

detect and deport the illegal migrants from India. The petitioner thus made out a case that the IMDT 

Act and the Rules made thereunder infact serve to shelter and protect the illegal migrants rather than 

to identify and deport them. The result of the IMDT Act, according to the petitioner was that, there 

were a number of non-Indians, who surreptitiously entered into Assam after March 25, 1971 without 

possession of valid passport, travel documents or other lawful authority to do so, and they continued 

to reside in Assam. Their presence had changed the whole character, cultural and ethnic composition 

of the area and posed a threat to the security thereof. 

 Notice some important observations of the court in connection with a discussion about Article 

355 of the Constitution. “The Preamble of the Act says that ‘the continuance of such foreigners in India 

is detrimental to the interests of the public of India.’ The Governor of Assam in his report dated 8th 

November, 1998 sent to the President of India has clearly said that unabated influx of illegal migrants 

of Bangladesh into Assam has led to a perceptible change in the demographic pattern of the State and 

has reduced the Assamese people to a minority in their own State. It is a contributory factor behind the 

outbreak of insurgency in the State and illegal migration not only affects the people of Assam but has 

more dangerous dimensions of greatly undermining our national security. Pakistan's I.S.I. is very active 

in Bangladesh supporting militants in Assam.”[14] The court further remarked, “Bangladesh is one of 

the world's most populous countries having very few industries. The economic prospects of the people 

in that country being extremely grim, they are too keen to cross over the border and occupy the land 
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wherever it is possible to do so. The report of the Governor, the affidavits and other material on record 

show that millions of Bangladeshi nationals have illegally crossed the international border and have 

occupied vast tracts of land like “Char land” barren or cultivable land, forest area and have taken 

possession of the same in the State of Assam. Their willingness to work at low wages has deprived 

Indian citizens and specially people in Assam of employment opportunities. This, as stated in the 

Governor's report, has led to insurgency in Assam. Insurgency is undoubtedly a serious form of internal 

disturbance which causes grave threat to the life of people, creates panic situation and also hampers 

the growth and economic prosperity of the State of Assam though it possesses vast natural resources. 

This being the situation there can be no manner of doubt that the State of Assam is facing “external 

aggression and internal disturbance” on account of large scale illegal migration of Bangladeshi 

nationals. It, therefore, becomes the duty of Union of India to take all measures for protection of the 

State of Assam from such external aggression and internal disturbance as enjoined in Article 355 of the 

Constitution”[15].  

New Horizons of ‘External Aggression’ 

The term “external aggression” was discussed at considerable length in this judgment of the 

Supreme Court. This judgment throws vivid light on the different meanings accorded to the term 

“aggression” as used in Article 355. One must bear in mind that Article 355 uses the words “external 

aggression” but not “war” as employed in Article 352. Towards this end notice the different definitions 

of the concepts as considered by the court. It observed, “The word ‘aggression’ is not to be confused 

only with ‘war’. Though war would be included within the ambit and scope of the word ‘aggression’ 

but it comprises many other acts which cannot be termed as war. In Kawasaki v. Bantahm S.S. Company, 

1938 (3) All ER 80, the following definition of ‘war’ as given in Hall on International Law has been 

quoted with approval : 

‘When differences between States reach a point at which both parties resort to force, or one of 

them does acts of violence, which the other chooses to look upon as a breach of the peace, the relation 

of war is set up, in which the combatants may use regulated violence against each other, until one of 

the two has been brought to accept such terms as his enemy is willing to grant.’ 

In Introduction to International Law by J.G. Starke (Chapter 18) it is said that the war in its most 

generally understood sense is a contest between two or more states primarily through their armed 

forces, the ultimate purpose of each contestant or each contestant group being to vanquish the other or 

others and impose its own conditions of peace. With the passage of time, the nature of war itself has 

become more distinctly clarified as a formal status of armed hostility, in which the intention of the 

parties, the so-called animus belligerendi may be a decisive factor. The modern war may involve not 

merely the armed forces of belligerent states but their entire population. In Essays on Modern Law of 

War by L.C. Green the author has said that in accordance with traditional international law, “war is a 

contention between two or more States through their armed forces, for the purpose of overpowering 

each other and imposing such conditions of peace as the victor pleases.”[16]. The Court further 

emphatically remarked that ‘the framers of the Constitution have consciously used the word 

‘aggression’ and not ‘war’ in Article 355’. 

Article 1, Chapter 1 of the UN Charter makes use of the phrase ‘acts of aggression’. In this context, 

the International Law Commission has defined the term aggression as any act of aggression including 

the employment of armed forces by a State against another State for any purpose other than national 

or collective self-defence or any decision by a competent organ of the United Nations. But at the 1954 

Assembly, there was opposition to this definition. In his book Conflict through Consensus by Julius Stone 

(1977 Edn.), the author has described in great detail how after twenty years of discussion by a Special 

Committee on “aggression” a consensus was arrived at and an agreed definition was approved by the 

United Nations Assembly on 12th April, 1974 vide Resolution No.3314 (XXIX). The Soviet Union 
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pressed for inclusion of “ideological aggression” and also “the promotion of the propaganda of fascist- 

nazi views, racial and national exclusiveness, hatred and contempt for other peoples.” Iran pressed for 

inclusion of “indirect aggression, of intervention in another State’s internal or foreign affairs”, including 

“direct or indirect incitement to civil war, threats to internal security, and incitement to revolt by the 

supply of arms or by other means.”. Many States wanted the definition to include “economic 

aggression”. Shri M. Jaipal of India advocated that in view of “modern techniques of coercion” the 

definition of aggression should have included “economic pressures” and “interventionary and 

subversive operations.” (See page 97 of the book) Julius Stone has quoted the following comments of 

Charles de Visscher, on the notion of aggression : “aggression, in the present state of international 

relations, is not a concept that can be enclosed in any definition whatsoever : the finding that it has 

occurred in any concrete case involves political and military judgments and a subjective weighing of 

motives that make this in each instance a strictly individual matter.” Rapporteur Spiropoulos explained 

to the International Law Commission that a determination of aggression “can only be given in each 

concrete case in conjunction with all constitutive elements of the concept of the definition”. According 

to the author what needs also to be kept in mind is that this is precisely because the “aggression” notion 

is a fact value complex of such vast range. (See pages 108-109 of the book). Therefore, “aggression” is a 

word of very wide import having complex dimensions and would to a large extent depend upon fact 

situation and its impact[17]. 

Further, the judgment also considered an interesting statement made by Dr. Nagendra Singh, 

India's representative in the Sixth Committee of the General Assembly on the definition of aggression, 

when there was a large scale influx of persons from the then East Pakistan into India before the 

commencement of December 1971 Indo-Pak war. He said, “The first consideration, in the view of the 

Indian Delegation, is that aggression must be comprehensively defined. Though precision may be the 

first virtue of a good definition, we would not like to sacrifice the requirement of a comprehensive 

definition of aggression at any cost. There are many reasons for holding this view. Aggression can be 

of several kinds such as direct or indirect, armed in nature or even without the use of any arms 

whatsoever. There can be even direct aggression without arms.......................................... We would 

accordingly support the categorical view expressed by the distinguished delegate of Burma, the U.K. 

and others that a definition of aggression excluding indirect methods would be incomplete and 

therefore dangerous. 

............................................................................................ 

......................................................................................... 

For example, there could be a unique type of bloodless aggression from a vast and incessant flow 

of millions of human beings forced to flee into another State. If this invasion of unarmed men in totally 

unmanageable proportion were to not only impair the economic and political well-being of the 

receiving victim State but to threaten its very existence, I am afraid, Mr. Chairman, it would have to be 

categorized as aggression. In such a case, there may not be use of armed force across the frontier since 

the use of force may be totally confined within one's territorial boundary, but if this results in 

inundating the neighboring State by millions of fleeing citizens of the offending State, there could be 

an aggression of a worst order............................................... What I wish to convey, Mr. Chairman, is the 

complexity of the problem which does not permit of a four-line definition of aggression much less an 

ad interim declaration on it.”[18] This shows that the stand of our country before the U.N.O. was that 

influx of large number of persons from across the border into India would be an act of aggression. Thus 

a very broad meaning of the term aggression seems to have been accepted and this would be a crucial 

factor in determining the situations where Central intervention can be justified under the scheme of 

Article 355 of the Constitution. 
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The court adopted a comparative approach between the Foreigners Act and the IMDT Act. It 

further remarked, “there cannot be even a slightest doubt that the application of the IMDT Act and the 

Rules made thereunder in the State of Assam has created the biggest hurdle and is the main impediment 

or barrier in identification and deportation of illegal migrants. On the contrary, it is coming to the 

advantage of such illegal migrants as any proceedings initiated against them under the said provision 

which, as demonstrated above, almost entirely ends in their favour, enables them to have a document 

having official sanctity to the effect that they are not illegal migrants. As already discussed, the presence 

of such a large number of illegal migrants from Bangladesh, which runs into millions, is in fact an 

“aggression” on the State of Assam and has also contributed significantly in causing serious “internal 

disturbances” in the shape of insurgency of alarming proportion making the life of the people of Assam 

wholly insecure and the panic generated thereby has created a fear psychosis”[19].  These observations 

are interesting as they lead us to the conclusion that influx of illegal migrants has been read to be a part 

of “aggression” within the meaning of Article 355. 

Further, the Parliament had enacted the Immigrants (Expulsion from Assam) Act, 1950 to deal 

with the serious situation that had arisen from the immigration of a very large number of East Bengal 

residents into Assam. However, on account of Section 4 of the IMDT Act the Immigrants (Expulsion 

from Assam) Act, 1950 had been superseded and the provisions of the said Act had ceased to apply to 

the State of Assam. Thus the court observed that by enacting the IMDT Act the Parliament has divested 

the Central Government of the power to remove migrants from Bangladesh, whose presence was 

creating serious law and order problem, which fact had been realized by the Central Government as 

early as in 1950. The IMDT Act, instead of maintaining peace had only revived internal disturbance. 

Another important enactment, whose provisions had been superseded by Section 4 of the IMDT Act, 

was The Passport (Entry into India) Act, 1920. Thus in view of this, the court noted, “Section 4 of the 

IMDT Act has stripped the Central Government of its power of removal of such person from India and 

also the power of arrest of such person without warrant possessed by a police officer of the rank of Sub-

Inspector or above. The above discussion leads to irresistible conclusion that the provisions of the IMDT 

Act and the Rules made thereunder clearly negate the Constitutional mandate contained in Article 355 

of the Constitution, where a duty has been cast upon the Union of India to protect every State against 

external aggression and internal disturbance. The IMDT Act which contravenes Article 355 of the 

Constitution is, therefore, wholly unconstitutional and must be struck down”[20]. Thus it is interesting 

to note how Article 355 of the Constitution was used as a parameter by the court to invalidate the IMDT 

Act. Further, the Act was also held violative of Article 14 of the Constitution since the court was of the 

opinion that it was not enough to keep only the geographical factor in mind in making a 

classification[21].  

The ultimate conclusion of the court was thus, “ To sum up our conclusions, the provisions of 

the Illegal Migrants (Determination by Tribunals) Act, 1983 are ultra vires the Constitution of India and 

are accordingly struck down. The Illegal Migrants (Determination by Tribunals) Rules, 1984 are also 

ultra vires and are struck down. As a result, the Tribunals and the Appellate Tribunals constituted 

under the Illegal Migrants (Determination by Tribunals) Act, 1983 shall cease to function. The Passport 

(Entry into India) Act, 1920, the Foreigners Act, 1946, the Immigrants (Expulsion from Assam) Act, 1950 

and the Passport Act, 1967 shall apply to the State of Assam. All cases pending before the Tribunals 

under the Illegal Migrants (Determination by Tribunals) Act, 1983 shall stand transferred to the 

Tribunals constituted under the Foreigners (Tribunals) Order, 1964 and shall be decided in the manner 

provided in the Foreigners Act, the Rules made thereunder and the procedure prescribed under the 

Foreigners (Tribunals) Order, 1964.”[22] 
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Concluding Comments 

The decision in Sarbananda’s case raises deeper questions about the relationship of judiciary and 

the executive in the area of federalism. One might argue that the Court’s declaration of the invalidity 

of the IMDT Act by the application of the substantive review of the executive and legislative judgment 

to enact the IMDT Act is a gross violation of the doctrine of separation of powers. It might be argued 

that the nature of intervention and the extent of intervention in the affairs of the state is a legislative 

judgment and therefore the court ought not to interfere with it by substituting its own judgment about 

the efficacy or otherwise of the measures adopted by the Union. Furthermore, immigration is a foreign 

policy issue, where the nation must speak with one voice. The Court’s adoption of a conflicting 

perspective is extremely undesirable.  

On the other hand, the Sarbanand case represents a liberal approach of the court in strengthening 

the hands of the Union government to come to the rescue of the States. In the context of the federal 

principle, where the court intervenes to strengthen the hands of the Union government vis-à-vis the 

States, it is neither acting contrary to the doctrine of separation of powers, nor acting contrary to the 

principles of federalism. In construing the obligation of the federal government under Article 355 to 

rescue the states from war or external aggression in a liberal manner is a welcome development in the 

area of Constitutional jurisprudence. It is submitted that the liberal interpretation of the expression 

“external aggression” is mandated by the circumstances in which the State found itself. Therefore the 

Sarbananda decision should serve as a reminder to be vigilant in guarding the borders of the State[23]. 

Also this liberal approach presents a fascinating example of the court’s endorsement of the modern 

concept of national security, or atleast an expansion in the classical concept, as it includes something 

more than the physical dimension of security. The manner in which the court chose to interpret 

‘external aggression’ in this case was indeed expansive as well as innovative. It constitutes a glaring 

departure from the notion of aggression that was hitherto understood and employed. It did not keep 

this terminology restricted to some form of physical attacks but construed the influx of illegal 

immigrants to constitute an aggression/attack upon the cultural ethos of the state of Assam. Hence this 

case assumes a place of unshaken significance for a study of the shift in the paradigm of national 

security. Not only has the notion of national security undergone a massive change from classical to the 

modern concept, wherein it now includes all the ‘well-being’ aspects within the compass of the term, 

but this case demonstrates how the classical notion of national security has also witnessed a change. In 

defining the paradigm of physical security, the court has looked far beyond the mere possibility of 

physical attacks that jeopardize national security. Hence this case serves as an illuminating example of 

the change in the traditional/classical idea of national security.   
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REVISITING THE PRINCIPLE OF ABSOLUTE LIABILITY VIS-
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The National Green Tribunal (NGT), New Delhi in a  case, on 8  May 2020, ordered 50 Crore 
compensation to be paid by the company to the victims of gas leakage in re: Syrene Gas leakage at LG 
Polymers Chemical Plant in R. R. Venkataram Village, Vishakhapatnam in Andhra Pradesh by applying the 
principle of Strict Liability. Application of strict liability brings with it many exceptions making the case 
weak if appealed and frustrates the intention of the Hon'ble Supreme Court in evolving the Doctrine of 
Absolute Liability in M.C. Mehta V. Union of India Case. Therefore author intends to revisit the principle of 
'Absolute Liability' evolved by J. Bhagwati way back in the year 1987 in Bhopal Gas case to emphasis on how 
appropriate it would have been to apply this principle than the principle of 'Strict Liability'. This is the 
doctrinal research. This is the critical analysis of the Judgement delivered by Hon'ble National Green 
Tribunal.
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This incident reminded everyone about the Bhopal 

Gas Tragedy of 1984 for its parallelism. Though the 

Vizag Gas leakage was neither as fatal nor as 

devastating as the Metyl Isocynate (MIC) Leakage 

in Bhopal, it is equally shattering and caused huge 

loss to the people in the vicinity, exiting flora and 

fauna and environment.

INTRODUCTION

On 7  May 2020, India witnessed reversal of fortune 

because of leakage of styrene gas at LG Polymers 

Chemical Plant owned by South Korean Company in 

Venkatapuram village, Vishakhapatnam in Andhra 

Pradesh. This ill-fated incidence was the cause of 

death of 11 innocent lives. It also injured 25 people 

critically and over a thousand people's health was 

compromised resulting in their hospitalization.

th

Imposition of liability in these kind of cases were 

smoky before the Bhopal Gas Tragedy in India. We 

were dependent on the old rule framed by Justice 

Blackburn in the year 1866, in Rylands V. Fletcher 

i.e. the principle of 'Strict Liability'.

However, after two horrifyingly shaking Gas 

Leakage incidences of Shriram Food and Fertilizers 

and Union Carbide Corporation, in two consecutive 

years, i.e. 1984 and 1985, forced the Indian Judiciary 

to provide the country with a more stringent 

principle in terms of 'Absolute Liability'. The 

principle of 'Absolute Liability' was evolved by 

Justice Bhagvati in M.C. Mehta V. Union of India, 

i . e .  Shr i r am Foods  and  Fer t i l i zer  Case . 

Unfortunately, it has not been followed thereafter in 

Bhopal Gas Tragedy Case as there was a 

compromise between Government of India and 

Union Carbide Corporation, USA. However, in 
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The rule of 'Absolute Liability' was evolved to make 

the entrepreneur absolutely liable for any injury 

during inherently dangerous activity, without any 

exceptions. The present judgement of National 

Green Tribunal in Vizag Gas Leak Case seems to 

have forgotten this and applied the principle of 'Strict 

Liability', which Justice Bhagwati way back in the 

year 1987, very boldly dared to refuse to follow in 

these kind of incidences.

There is no doubt that LG Polymers were carrying 

out hazardous activities, as styrene is a hazardous gas 

(Styrene gas is a hazardous chemical as defined 

under Rule 2(e) read with Entry 583 of Schedule I to 

the Manufacture, Storage and Import of Hazardous 

Chemical Rules, 1989). Though it may not be as 

dangerous as Bhopal Gas tragedy it deserves the 

application of absolute liability. Author appreciate 

the efforts on the part of National Green Tribunal, 

however, feels that the Tribunal should have applied 

the principle of 'Absolute Liability'. Therefore, 

author wishes to revisit the principle of 'Absolute 

Liability' to justify and emphasize the need of 

application of Absolute Liability in ill-fated 

incidence like Vizag Gas Leakage.

numerous other cases (especially environmental 

cases) principle of 'Absolute Liability' had been 

followed by the Indian Judiciary.

HEALTH HAZARDS DUE TO EXPOSURE TO 

STYRENE GAS

A f te r  t h i s  l e a k ag e  m an y  o rg a n i sa t i on s , 

Environmental Group and experts gave their 

opinions on the basis of short term studies. For 

example, Dr. K. Vijay Kumar (2020), Head of the 

Department of Respiratory Medicine, Andhra 

Medical College said, “Breathlessness, respiratory 

problems, irritation in eyes, indigestion, nausea, 

transient loss of consciousness, unsteady gait, 

Experts say that if people are exposed to the gas for a 

long period, there is a chance of their developing 

leukaemia and headaches. Studies on the effects on 

health due to occupational exposure to styrene have, 

however, been inconclusive.

giddiness are the causes by exposure to it. In this 

incident, people were exposed to the gas for a short 

duration, so there may not be any long-term effects”. 

He further stated, “People suffering from respiratory 

illness such as asthma, and those who have chronic 

obstructive pulmonary diseases, these conditions 

may get exaggerated. Those suffering from diabetes 

or hypertension may have anxiety disorders.” 

Satinath Sarangi (2020), an activist who has been 

working for the Bhopal gas tragedy victims since 

years said, “It is the long-term impact of styrene that 

I am more worried about. It's classified as a possible 

human carcinogen by the international agency for 

cancer research. Also, it is known to cross the 

placental barriers, damage the foetus, genetic 

damage just like how in Bhopal methyl isocyanate 

caused chromosome aberrations.” He further stated 

that, “Styrene is an extremely irritant gas. It irritates 

the skin, nose, eyes, and most importantly it irritates 

the lungs, just like the gas that was leaked in Bhopal. 

There is so much irritation in the lungs that they are 

filled with body fluids which causes obstructive 

damage and death”.

There are many other organizations like NEERI who 

will be conducting long term studies on the exposure 

of styrene gas. However, the present state of scenario 

clearly indicates that styrene gas has terrible health 

hazards. 

Styrene gas is a hazardous chemical as defined under 

Rule 2(e) read with Entry 583 of Schedule I to the 

Manufacture, Storage and Import of Hazardous 

Chemical Rules, 1989. The Rules require on-site and 
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for his own purpose, brings on his land and collects 

and keeps their anything likely to do mischief if it 

escapes, must keep it in at his peril; and if he does not 

do so prima facie answerable for all the damage 

which is the natural consequence of its escape.”

3. Plaintiff's own default: If plaintiff himself is 

at fault he cannot claim compensation and 

therefore there will be no strict liability. As 

he is the author of the act, he cannot be 

benefitted.

1. Act of God (Vis Major): which is defined to 

be such a direct violent, sudden, and 

irresistible act of nature as could not by any 

amount of human ability, have been foreseen 

or if foreseen, could not by any amount of 

human care and skill have been resisted. For 

example: storm, tempest etc.

So there are three important ingredients to impose 

Strict Liability one, non-natural use of the land, 

second, escape of something from its premises and 

third, resultant injury. And the most important is 

there are five exception to this rule. The judgement 

of J. Blackburn, approved by the House of Lords 

itself recognised that liability is not absolute being 

subject to certain exceptions. Means if anyone's case 

falls within any of these exceptions, he can claim 

exemption from liability.

4. Artificial work maintained for the common 

benefit of plaintiff and defendant, or with the 

consent of the plaintiff: For example 

2. Wrongful act of a third party: A landlord 

using his premises in an ordinary and proper 

manner is born to exercise all reasonable 

care, but he is not responsible for damage not 

due to his own default, whether that damage 

be caused by inevitable accident or wrongful 

act of third persons.

off-site Emergency Plans to comply with the said 

rules and other Statutory Provisions. Therefore, the 

author most humbly submits that, this is sufficient to 

impose principle of 'Absolute Liability' than 'Strict 

Liability'.

JUDGEMENT OF NATIONAL GREEN 

TRIBUNAL 

The National Green Tribunal (NGT), New Delhi in a 

suo-motu case gave a judgement in re: Syrene Gas 

leakage at LG Polymers Chemical Plant in R. R. 

Venkataram Village Vishakhapatnam in Andhra 

Pradesh and by applying the principle of Strict 

Liability ordered 50 Crore compensation to be paid 

by the company to the victims of gas leakage. The 

author appreciate the efforts on the part of Tribunal 

and would like to refer to para 2 of the judgement, 

which says that, “… Leakage of hazardous gas at 

such a scale adversely affecting public health and 

environment, clearly attracts the principle of 'Strict 

liability' against the enterprise engaged in hazardous 

or inherently dangerous industry. Such an entity is 

liable to restore the damage caused under the 

Environment Law, apart from other statutory 

authorities responsible for authorising and 

regulating such activity may also be accountable for 

their lapses, if any in dealing with the matter. It is 

also necessary to ensure that all necessary steps are 

taken to prevent recurrence of such an incident…”

From this para it is evident that the Tribunal has 

applied the principle of 'Strict liability'. Actually it 

should have been the principle of 'Absolute 

Liability'. To understand this better let's understand 

the concept of Strict and Absolute Liability.

PRINCIPLE OF STRICT LIABILITY

The Principle of Strict Liability was evolved by J. 

Blackburn in Rylands V. Fletcher. In his words the 

rule says that, “The rule of law is that the person who, 
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non-delegable” and the enterprise cannot escape 

liability by showing that it had taken all reasonable 

care and there no negligence on its part”.

The rule in Rylands V. Fletcher requires non-natural 

use of the land by the defendants and escape from his 

land of the thing which causes damage. The rule in 

M.C. Mehta V. Union of India is not dependent on 

this conditions. The necessary requirements for 

applicability of the new rule are that the defendant is 

engaged in a hazardous or inherently dangerous 

activity and that harm results to anyone on account 

of an accident. In the operation of such hazardous or 

inherently dangerous activity. The rule in Rylands V. 

Fletcher will not cover cases of harm to persons 

within the premises for the rule requires escape of 

the thing which causes harm from the premises. The 

new rule makes no such distinction between persons 

within the premises where the enterprise is carried 

on and persons outside the premises for escape of the 

thing causing harm from the premises is not a 

necessary condition for the applicability of the rule. 

Further, the rule Rylands V. Fletcher though strict in 

the sense that it is not dependent on any negligence 

on the part of the defendant and in this respect similar 

to the new rule, is not absolute as it is subject to many 

exceptions, but the new rule in Mehta case is not only 

strict but absolute and is subject to no exceptions. 

Another important point of distinction between the 

two rules is in the matter of award of damages. 

Damages awardable where the rule in Rylands V. 

Fletcher applies will be ordinary or compensatory ; 

To understand the authors argument that why 

Absolute liability need to be applied in cases like 

Vizag gas leakage, it is very essential to understand 

the distinction between Strict and Absolute liability.

THE DISTINCTION BETWEEN STRICT AND 

ABSOLUTE LIABILITY

J. Bhagwati in M.C. Mehta V. Union of India 

evolved a more stringent rule than Strict Liability 

called as Absolute Liability. The case related to the 

harm caused by escape of Olium Gas from one of the 

units of Shriram Foods and Fertilizers Industries. 

The Court Held that the rule of Rylands V. Fletcher 

which was evolved in the nineteenth century did not 

fully meet the needs of a modern industrial society 

with highly developed scientific knowledge and 

technology where hazardous or inherently 

dangerous industries were necessary to be carried on 

as part of the development programme and that it 

was necessary to lay down a new rule not yet 

recognise by English law, to adequately deal with the 

problems arising in a highly industrialized economy. 

The Court laid down the rule as follows: “where an 

enterprise is engaged in a hazardous or inherently 

dangerous activity and harm results to anyone on 

account of an accident in the operation of such 

hazardous or inherently dangerous activity resulting 

for example, in escape of toxic gas, the enterprise is 

strictly and absolutely liable to compensate all those 

who are affected by the accident and such liability is 

not subject to any of the exceptions which operate 

vis-à-vis the tortious principle of Strict Liability 

under the rule in Rylands V. Fletcher. The Court 

earlier pointed out that this duty is “absolute and 

PRINCIPLE OF ABSOLUTE LIABILITY

5. When it is the consequence of an act done for 

public purpose in the discharge of a public 

duty under the express authority of a Statute: 

“No action will lie for doing that which the 

legislature has authorised, if it be done 

without negligence, although it does 

occasion damage to anyone”.

common water tank build for the benefit of 

all the flat owners.
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CONCLUSION

but in case where the rule applicable is that laid down 

in M C Mehta's case the Court can allow Exemplary 

Damages (The main aim of exemplary damages is to 

punish the wrongdoer, to deter him from similar 

conduct in future. Thus it may be an exorbitant 

amount) and the larger and more prosperous the 

enterprise, the greater must be the amount of 

compensation payable by it.

From the above discussion it is very clear that J. 

Bhagwati evolved the principle of absolute liability 

to cover all the cases of hazardous and inherently 

dangerous activities with no exception. Therefore it 

is argued once again that, absolute liability should 

have been invoked and applied to Vizag Gas 

Leakage. 

To give statutory effect to the efforts of J. Bhagwati, 

legislature enacted Public Liability Insurance Act, 

1991. This is an important legislation to promptly 

compensate members of the public from accidents 

arising out of hazardous industries. As the long title 

discloses, this is an Act to provide for public liability 

insurance for the purpose of providing immediate 

relief to the persons affected by accident occurring 

while handling any hazardous substance. Sec. 3 of 

the Act provides for liability on no fault basis to the 

extent mentioned in the schedule in case of death or 

injury resulting from an accident while handling any 

hazardous substance. The liability to pay relief under 

the Act does not take away the right of the victim or 

his dependent to claim higher compensation under 

any other law but the amount of such compensation 

shall be reduced by the amount of relief paid under 

the Act. The liability created by the Act thus does not 

in any way affect the liability under the Tort law 

except to the extent of the amount of relief paid under 

the Act. 

Vizag gas leakage undoubtedly is alarming and 

conscious actions are required to avoid recurrence of 

such incidences in future. To ensure this there shall 

be application of 'Absolute Liability' as then only 

there will be 'strict and absolute liability' on the 

entrepreneur without any exception and imposition 

of exemplary damages will play the role of 

deterrence in the mind of entrepreneurs who are 

carrying inherently dangerous activities. This will 

certainly be beneficial for life and environment. 

Therefore there should have been application of 

'Absolute Liability' instead of 'Strict Liability' by the 

National Green Tribunal in Vizag Gas leakage case.
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Abstract:  

 

The unique practices of every educational institution and each department or component that makes the 

whole of an educational institution can be termed as Best Practices. When these Best Practices are 

followed as a matter of course and finally acquire the quality mark of being institutionalised we may call 

them as Quality benchmarks of an Institution. 

The practices add significant value to an institution and its various Stakeholders. If we simplify this 

process, it is easy to see that Institutions that strive to achieve excellence in the dissemination of Quality 

education can do so if they consistently follow different best practices at all levels and fulfil the 

requirements of each criteria set out by NAAC. The National Assessment and Accreditation Council 

(NAAC) has been constantly advocating the best practices benchmarking approach for quality 

enhancement in higher education. 

--------------------------------------------------------------------------------------------------------  

Introduction:  

  

The NAAC sets out criterion of assessment and uses these criterion to benchmark the Best Practices. It 

then also assesses the performance level of the Institutions through this method. The best way to achieve 

the best practice bench marking is to use them consistently and identifying processes which are generic, 

relevant and effective irrespective of the organization and its structuring. This way benchmarking across 

sectoral boundaries becomes possible. The overall purpose and intent of the Best Practices benchmarking 

can be summarized as the: Development of an understanding of the fundamentals that lead to success, 

The idea is to focus on continuous improvement efforts, and consistently manage the overall change 

process to close the gap between an existing practice of the institution and that of the best-in-class 

institutions with reference to the most relevant key performance variables. 
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The NAAC has created the Four I and D Model to earmark the following stages in the application of Best 

Practices: 

 

1. Identification of best practices 

2. Implementation of best practices 

3. Institutionalization of best practices 

4. Internalization of best practices 

5. Dissemination of best practices 

 

1. Identification of best practices 

How to identify the Best Practices? Many variables have to be considered. These are  institutional goals, 

pedagogic requirements, global concerns, local contexts, nature of learners competencies of staff, 

infrastructure facilities and governance requirements. An Institution has to consider all these and more 

while identifying the best practices. Peter Drucker rightly 

observes that there is an incongruence between how we teach and how students learn. All these add to the 

complexity of choice of best practices. Then there is the danger that what any Institution considers as 

‘best practices’ may be limited in a number of ways because what we consider to be the ‘best’ education 

practice depends on our own limited knowledge, perspectives, contexts, interests and values. Other 

Institutions or experts may not accept the same to be Best Practices since their perception and knowledge 

may be different. In this situation, many of the assumptions on which an Institution has worked out Best 

Practices will not hold. Another way to look at this is that ‘best practices’ are dependent on certain 

conditions and contexts and therefore may be unique to that Institution. Therefore for the Best practices to 

be relevant, it is necessary to identify the ones that are so relevant as to be clearly seen to contribute to 

value addition to the institution or the stakeholders. Hence, it is clear that there cannot be a ‘one size fits 

all’ mode of identifying Best Practices. The input factors, the process factors and output factors should be 

taken into account while identifying the criteria of best practices. The criteria of economy, efficiency and 

effectiveness may also be used in identifying them. 

 

The International Network of Quality Assurance Agencies in Higher Education (INQAAHE) suggested 

some guidelines for the identification and application of good practices. The best practices should:- 

 be dynamic and revisited periodically; 

 recognize diversity and cultural and historical contexts; 

351



 

Studies in Indian Place Names (UGC Care Journal) 
ISSN: 2394-3114 Vol-40, Special Issue-07 

NAAC sponsored Two Day National  Seminar on Role of HEIs in Tapping Local Resources 
for Quality Sustenance and Quality Enhancement 

HELD on 14th & 15th February 2020. 
Organized by: Bhiwapur Mahavidyalaya, Bhiwapur, Maharashtra 441201, India 

 

 

 

P a g e  | 104            Copyright ⓒ 2019 Authors 

 not lead to dominance of one specific view or approach; and 

 promote quality of performance. 

These principles should be interpreted and applied appropriately to different contexts, 

while identifying the practices. 

 

 

Implementation of best practices 

The implementation is the Achilles heel for every Institution. The reason being that academicians 

constantly debate and discuss and consider their own conclusions as the last words of wisdom. 

What is required is to move from words to action. “Talk is talk; action on the field is action on 

the field “said Roy Hodgson. However it is equally true that Institutions face genuine limitations 

in the application of best practices. At the same time there is also a lethargy in implementing new 

methodologies to evolve best practices by the academicians. The implementation strategies for 

Best Practices according to Prof. V. S. Prasad (Director, NAAC) include planning, resource 

mobilization, capacity building, monitoring and evaluation.i Every Best Practice needs to be 

carefully planned to suit the particular institution or department’s pedagogy and needs, the 

resources to be mobilized within and from outside the Institution and the implementing 

stakeholders are to be properly equipped and made capable to implement it. Once the Best 

Practice is put into motion there has to be a regular monitoring and periodic evaluation so as to 

make it relevant and effective. To achieve quality therefore, there is a need to pay attention to 

details.  

Institutionalization of best practices 

Institutionalization is the process of making the best practices an integral part of the institutional working. 

It has been established through deliberations and discussions that most best practices are institution-

specific and are mainly individual managed. Similarly, in most cases, that individual happens to be the 

leader or head of the institution.  

 

Leaders as innovators have been the change agents in many institutions, mobilizing and ensuring the 

wide-spread support of the campus community for the best practices. While this approach has resulted in 

commendable improvement in the quality of institutions, continuance and sustainability of those practices 

depends mainly on individual initiative and runs the risk of disruption or half-hearted pursuit if and when 

the individual is displaced for any reason. If, however, such a practice is formalized in the sense in which 
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exams are made a formal requirement, individual identity will then be superseded by the  anonymity of 

the function.  

 

In other words, through institutionalization this risk can be circumvented. ii This type of success in 

institutionalising the Best Practices can be achieved only through the constant and consistent 

implementation of the same. This target though successful in many Institutions, can be best sustained by 

integrating it into the system gradually and by making it second nature to the functioning of the concerned 

unit or component that is implementing the Best Practice. Thus the ultimate objective of 

institutionalization is to make it more institution centric than leader or individual centric while at the same 

time make the best practices as a regular and normal practice. 

 

Internalization of best practices 

 

Internalization refers to making things a part of one’s nature by conscious learning and  assimilation. 

Internalization of best practices means making excellence an integral part of one’s habit and nature.iiiIf the 

Best Practice becomes unique to the Institution and becomes one of its defining characteristic, then it can 

be said to have become internalised to the Institution. It can thus become the ‘ethos’ or the ‘tradition’ of 

that particular Institution. This will further qualify the Best Practice as a value addition to that Institution 

and automatically place the Institution on the path of excellence in quality education that will sustain and 

develop as it progresses. 

 

Dissemination of best practices 

 

Application of best practices is the social responsibility of institutions which equally means that the there 

is a social responsibility of dissemination of these practices for wider application in the system. It is 

necessary to build on experiences and reviewing the practices through discussions and also by borrowing 

ideas or methods to implement the best practices. Institutions therefore need to develop suitable strategies 

like database of good practices, review forums, recording evidences for success etc. to discuss within and 

among institutions. A healthy dialogue regarding the Best Practices needs to be established within the 

Institution and also among the Peer Institutions. Another important aspect is recording of the practices 

which is also a means of quality improvement. 

 

Best Practices Benchmarking 
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There are various definitions to explain constitutes as the Best Practices Benchmarking. A group of 

leading high technology corporations of the USA sees a benchmark as ‘the best-in-class achievement 

which becomes a recognized standard of excellence against which similar things are compared.’ There is 

also leading exponent of the United Kingdom (UK) sees benchmarking as “...the structured process for 

learning from the practice of others, internally and externally, who are leaders in a field or with whom 

legitimate comparisons can be made”.iv When we look at it from this angle, it is seen that a best practice 

which has become successful, is monitored continuously for improvement and brings about an overall 

change while also standing the test of competing with other peer institutions of better quality, can be said 

to have achieved its purpose and objective. 

 

Best Practices Benchmarking in Higher Education 

 

Benchmarking is both important and relevant to higher education because it provides external point of 

reference or standards to educational managers for evaluating the quality of the processes they manage. 

When this approach is taken, it becomes valuable for providing information to be used in the 

prioritization and decision-making processes of the institution. It replaces the run of the mill attitude with 

that of a goal oriented quality achievement attitude. Higher Education has had to constantly use 

benchmarks for its improvement at all levels while disseminating education. But again, heretofore it has 

been involved only with aspects of  finance, staffing, academics and students.  

 

Generally, it has been used to justify budgets, or for obtaining more funding. It has not been 

benchmarking quality and hence excellence was never the goal. In this background the introduction of  

benchmarking in Higher education at all levels and specifically in the assessment criteria culled out by 

NAAC has worked wonders in motivating every HEI to target quality enhancement. Applied thus, the 

bench marking of Best Practices goes a long way in systematically leading HEIs to innovate and 

implement practices that achieve quality enhancement in the education imparted therein. This has brought 

about a significant improvement in the provision of quality education. 

. 

The last word - Sustainability of best practices 

The characteristics of best practices that contribute to success and sustainability may be identified. Some 

characteristics inherent in the practice which are worth mentioning include: (a) that there is relative 

advantage of the new practice over the preceding practice, (b) the current best practice is compatible to 
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the institutional goals and culture, (c) it is divisible and available  ; d) it is simple to adopt; e) it can be 

easily communicated so that it is as easily accepted. 

There are also institutional factors that are extrinsic to the practice but have a great impact on the 

sustainability of the practice and they include: a) the culture of the institution should support new 

practices, b) members of the institution must be committed to the new practices, c) practice should be 

institutionalised and d) there is a  team spirit and ability of the members of the institution to work in small 

groups and they should also be ready to shoulder individual responsibilities to contribute to the 

effectiveness of the practice. How far the best practice under consideration is effective depends on all 

these factors.  

 

To conclude, we can say that once a Best Practice is identified and implemented, the key ingredients that 

will make it sustainable would be institutionalisation and internalization. 

Once a Best Practice is made the integral part of the Institutional working, it can be said to be 

institutionalised. Further when all members of the institution accept that best practice as an integral and 

regular part of their working, it would be said to be an internalised Best Practice. 

A continuous dialogue, discussion, monitoring and evaluation leads to consistent improvement leading to 

the sustainability of the Best Practice. 

 

--------------------------------------------------------------------------------------------------------------   
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Non-Classical Thermoelasticity in a Half Space under the influence of a Heat 

Source 
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ABSTRACT 

 

A two dimensional problem for an infinite half space is formulated, to study the thermoelastic response due to 

the presence of a heat source varying periodically with time. The Lord-Shulman theory of thermoelasticity 

with one relaxation time is considered. The bounding surface is traction free and subjected to a known 

temperature distribution. Integral transform technique is developed to find the analytic solution in the 

transform domain by using direct approach. Inversion of transforms is done by employing Gaver-Stehfast 

algorithm. Mathematical model is prepared for Copper material and numerical results for temperature, 

displacements and stresses thus obtained are illustrated graphically. 

Keywords: Thermoelastic; half-space; Lord-Shulman; heat source. 

 

I. INTRODUCTION 

 

Thermoelastic problems are used to study the 

thermal stresses in an elastic body under high 

temperature gradients. The problems of 

thermoelasticity are broadly classified into two 

categories, namely static and dynamic problems. The 

problems dealing with dynamic thermal stresses are 

fundamentally important in engineering processes 

and have paved the way for technologies which 

operate in high temperatures such as nuclear reactors, 

aerodynamic structures, etc. The classical coupled 

thermoelasticity theory finds its first mention in Biot 

[1]. In non-classical theories of thermoelasticity, the 

Fourier heat conduction equation is generalized with 

the introduction of one relaxation time obtained by 

Lord and Shulman [2]. Various authors [3-8] 

contributed to the problems on generalized 

thermoelasticity. Recently, a lot of interest has 

developed in fractional order theory of 

thermoelasticity [9-15]. 

In this paper, a non-classical thermoelastic problem 

in a half space with a heat source is studied. The 

bounding surfaces are free of all loadings and 

subjected to a known temperature distribution. 

Gaver-Stehfast algorithm [7-9] is used to invert the 

Laplace transforms. All the integrals were evaluated 

using Romberg’s integration technique [10] with 

variable step size.  

 

II. FORMULATION OF THE PROBLEM 

 

Consider a homogeneous isotropic thermoelastic solid 

occupying the region 0z and 0 r    .The z-axis 

is perpendicular to the bounding plane. The problem 

formulation is under the perview of  Lord-Shulman 

theory of generalized thermoelasticity with one 

relaxation time. We shall assume that the initial state 

of the medium is quiescent at a temperature 0T . The 

surface of the medium is free from mechanical loads 

and a known temperature distribution is applied. A 
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heat source is applied on the domain. Cylindrical 

polar coordinates ),,( zr   are used.  

 

The problem is thus two-dimensional with all 

functions considered depending on the spatial 

variables r and z  as well as on the time variable t . 

The displacement vector, thus, has the form

),0,( wuu =


. 

The equations of motion can be written as  
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The generalized equation of heat conduction has the 

form  
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where T  is the absolute temperature,  is the density 

of the medium, 0 is the relaxation time, Q is the 

heat source and e  is the cubical dilatation given by 

the relation  
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The following constitutive relations supplement the 

above equations 
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We shall use the following non-dimensional variables 
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propagation of isothermal elastic waves. 

Using the above non-dimensional variables, the 

governing equations take the form (dropping the 

primes for convenience) 
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while the constitutive relations (6)-(8), becomes 
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Combining equations (9) and (11), we obtain upon 

using equation (5), 
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We assume that the initial state is quiescent, that is, 

all the initial conditions of the problem are 

homogeneous. 

The thermal and mechanical boundary conditions of 

the problem at 0=z are taken as  

= rtrftr 0,),(),0,(   (16) 

= rtrzz 0,0),0,(    (17)

= rtrrz 0,0),0,(   (18) 

where ),( trf are known function of r and t .  

Eqns. (1)-(18) constitute the generalized 

thermoelastic formulation of the problem on 

axisymmetric half space. 
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III.  SOLUTION OF THE PROBLEM 

 

Applying the Laplace transform defined by the 

relation, 
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(26)    

),( srf=  (27)            

0== rzzz 

  

(28)

   Eliminating e  between the equations (22) and (23), 

one obtains, 

( ) 
( ) Qss

sssss

)(1

)1()1()1(

22
0

0
32

0
24

−+−=

+++++−





  
(29)       

After factorization the above equation becomes, 

( ) ( ) ( ) Qsskk )(1 22
0

2
2

22
1

2 −+−=−− 
  

(30)    

where 2

1k and 2

2k are the roots with positive real 

parts of the characteristic equation 

( ) 0)1()1()1( 0
32

0
24 =+++++− ssksssk 

   
(31)    

The solution of Eq. (30) is written in the form,   

p ++= 21      
(32)    

where i  is a solution of the homogenous equation, 

( ) .2,1,0
2

1
2 ==− ik i   (33) 

and p is a particular integral of equation (30). 

In order to solve the problem, the Hankel transform 

of order zero with respect to r is used. The Hankel 

transform of a function ),,( szrf  is defined by the 

relation, 

  drrJrszrfszrfHszf )(),,(),,(),,(

0

0
*  



==   (34) 

where
0J is the Bessel function of the first kind of 

order zero and is the Hankel transform parameter. 

The inversion of Hankel transform is given by the 

relation 

 

 





drJszf

szfHszrf

)(),,(

),,(),,(

0

0
*

*1




−

=

=

 

(35) 

Applying the Hankel transform to equation (33), we 

get, 

( )  .2,1,0
*22

1
2 ==+− ikD i , where zD = /   (36)   

The solution of the above equation is written in the 

form 

( ) zq
iii

iesksA
−

−= 22*
),(

 
(37) 

where 
22

ii kq +=   

Applying Hankel transform to the equation (30), we 

get, 

( ) ( )
( ) *22

0

*2
2

22
1

2

)1( QqDs

qDqD p

−+−=

−−





  
(38) 

where 22 sq +=   

The periodically varying heat source ),,( tzrQ in 

cylindrical co-ordinates is taken in the following 

form  












=

=

t

t
t

r

r
QtzrQ

,0

0,
sin

.
2

)(
),,( 0   (39) 

where 0Q  is the strength of the heat source and )(r

is the well known Dirac’s delta function. 

On applying Laplace transform and Hankel transform 

to equation (39), we get, 

( )
)(

1
222

0*



 

+

+
=

−

s

eQ
Q

s

      (40) 

The solution of the equation (38) has the form, 

( ) ( )
)(

11
222

0

2
2

2
1

2
0*








+

++
=

−

s

eQ

qq

qs s

p   (41) 

Then the complete solution in the transformed 

domain is obtained as  
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  (42) 

On applying the inverse Hankel transform to 

equation (42), we get, 

( )

( ) ( )

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


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s
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 (43) 

Similarly eliminating   between equations (22) and 

(23), we get,  

( )( ) ( ) Qsekk 2
0

2
2

22
1

2 1 +−=−− 
  

(44) 

On applying Hankel transform to equation (44), we 

get, 

( ) ( ) ( ) *22
0

*2
2

22
1

2 )1( QDseqDqD  −+−=−−
  
(45) 

Complete solution of equation (45) is obtained as, 
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(46) 

Taking the inverse Hankel Transform to equation 

(46), one obtains, 
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(47) 

Applying Hankel transform to equation (21) and then 

using equations (42) and (46), the axial displacement 

component is obtained as, 


=

−−
−=

2

1

* ),(),(),,( 3

i

zq
ii

zq ieqsAesBszw 

  

(48) 

where 222
3 sq  +=  

On applying the inverse Hankel transform to 

equation (48), we get, 
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(49) 

Applying the Hankel transform to equation (20) and 

using equations (42), (46) and (48), we get, 
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(50) 

On applying inverse Hankel transform to equation 

(50), one obtains, 
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(51) 

On using equations (43), (47), (49) and (51) in 

equations (25) and (26), we obtain the stress 

components as, 
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(53) 

After applying the Hankel transform to equations (27) 

and (28), the boundary conditions take the form,  

),(),0,( ** sfs  =       (54) 

0),0,(),0,( ** == ss rzzz 

   
(55) 

On applying the boundary conditions (54) and (55) to 

equations (43), (52) and (53), the system of linear 

equations involving unknown parameters 

),(,),( 21 sAsA  ),(and sB  are obtained as follows,
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(56)
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(58) 

On solving the system of linear equations (56) - (58) 

unknown parameters are determined and the 

complete solution of the problem is obtained in the 

Laplace transform domain. 

 

IV.  INVERSION OF DOUBLE TRANSFORMS 

 

Due to the complexities involved in the inversion of 

the  Laplace transforms, we employ a numerical 

scheme based on Gaver-Stehfast algorithm. Gaver [16] 

and Stehfast [17 ,18] derived the formula given below. 

By this method the inverse )(tf  of the Laplace 

transform )(sf is approximated by, 


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
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−=

),min(

)!2()!()!1(!!)(

)!2(
)1(

),(

Mj

mn

M
Mj

jnnjnnnM

nn

KjD

  (60)

 

where K is an even integer, whose value depends on 

the word length of the computer used. 2/KM =  and 

m is the integer part of the 2/)1( +j . The optimal value 

of K  was chosen as described in Gaver-Stehfast 

algorithm, for the fast convergence of results with 

the desired accuracy. The Romberg numerical 

integration technique [19] with variable step size was 

used to evaluate the integrals involved. All the 

programs were made in mathematical software 

Matlab. 

 

 

 

 

 

V.  NUMERICAL CALCULATIONS 

 

)()(),( 0 tHraHtrf −=   (61) 

where 0 is a constant temperature, (.)H  is a 

Heaviside unit step function.  

On applying Hankel and Laplace transform to 

equation (61), we get, 

s

aJa
sf






)(
),( 10* =

    

(62)

 
For the purpose of illustration, a mathematical model 

is prepared for a Copper material with the following 

material properties, 
1 1 1 5 1 1 1386 . . . , 1.78 10 , 383.1 . . ,t Ek J K m s K C J Kg K− − − − − − −= =  =

10 2 10 2 33.86 10 . , 7.76 10 . , 8954 .N m N m kg m  − − −=  =  =

1 3 1

0 0 1

2 2

0

0.02 , 293 , 0.0168 . . , 4.158 10 .

, 8886.73 . , 4 , 1 , 1 , 1.

s T K N m J c m s

s m a b

 

  

− −

−

= = = = 

= = = = =

 The numerical values for temperature  and the 

axial stress component zz  have been calculated for 

different time instants 1,4.0,1.0=t , along the radial 

direction and are displayed graphically for Lord-

Shulman theory (L-S theory) and the particular case 

of Classical Coupled thermoelasticity (CT theory)  as 

shown in figure 1-2 respectively .  

 

Figure 1 depicts the non-dimensional temperature 

distribution along the radial direction at different 

time instants. The variation in values observed for 

the two theories (CT and LS) in the plots. Due to the 

application of the heat source, it is observed that the 

values of non-dimensional temperature   drops 

gradually along the radial direction till 5.2r = and 

then it increases till 7r = . 

 

Figure 2 describes the axial stress zz  along the radial 

at different time instants. Different profiles of axial 

stress are seen at small times (i.e. at 4.0,1.0=t ) and 

large times (i.e. at 1=t ). The difference in results for 

LS and CT is observed. 
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Figure 1. Distribution of dimensionless temperature 

along radial direction. 

 

 
Figure 2. Distribution of dimensionless axial stress 

along radial direction. 

 

VI. CONCLUSION 

 

A problem in non-classical thermoelasticity (LS 

model) is formulated for half space with a heat source 

and the results are compared for the model with CT. 

It is observed that the non-dimensional temperature 

and axial stress component along the radial direction 

predicts changes for small and large times. This type 

of behaviour of the variables is observed due to the 

presence of the periodically varying heat source 

distributed over the radial direction. Due to the 

presence of relaxation parameter in the field 

equations, the heat wave assumes finite speed of 

propagation. Finally, it is concluded that the solutions 

in this problem will prove to be useful to determine 

the thermal behaviour in important engineering 

problems by using the more realistic non-classical 

model of thermoelasticity. 
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Appendix: 

Nomeclature: 

r  Radius 

t  Time 

T    Temperature 

0T       Reference temperature 

       Temperature change 

( ), ,Q r z t              Heat source 

k       Thermal conductivity of material 


  
Dimensionless characteristic length 

1c      Speed of propagation of the longitudinal 

wave 
u  Radial displacement component 
w                     Axial displacement component 

, , ,rr zz rz    
    

Components of stress 

function 

E        Young’s modulus 

        Density 

EC
    

Specific heat at constant strain 

, 
  
Lamé’s constants 

L       Laplace transform 

       Dirac delta function 

( , , )r z                 Cylindrical polar coordinates 

0      Relaxation times 
e       Cubical dilatation 

(.)H  Heaviside unit step function 
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ABSTRACT
Nanocrystalline SrFe12-xCrxO19 hexaferrite particles were successfully
synthesized via Sol-gel route from Sr3þ and Fe3þ nitrates at molar
ratio of 1:9 (Fe/Sr). The XRD results revealed single hexagonal mag-
netoplumbite SrFe10Cr2O19 phase formation in the presence of non-
magnetic (a-Fe2O3) phases in the heated samples. The dielectric
properties as a function of frequency under normal conditions were
also measured in the frequency range of 500Hz to 1MHz. The varia-
tions of dielectric constant are discus on the basis of
Maxwell–Wagner and Koops models. In VSM graph, coercivity and
saturation magnetization confirms that the synthesized materials are
suitable for applications in magnetic recording media.
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1. Introduction

The hexagonal ferrites with a magnetoplumbite structure are widely used for techno-
logical applications. In particular, strontium hexaferrites are used for their hard mag-
netic properties. The importance of these materials can be explained by their low price
and their reasonable magnetic performances, so the range of applications is extremely
wide (electric motors, loudspeaker, toys, etc.) [1]. In early 30s of the previous years,
SrFe12O19 was introduced by the researcher. Rapidly, an improved composition contain-
ing chromium instead of ferrous has been introduced variation of magnetic properties.
More recently, Sr3þ and Fe3þ were partially substituted by different cations like La–Co
[2] or Zr–Zn [3]. In the case of ferrite magnets, high density results in high remanence
and sufficient mechanical strength. In order to obtain a high coercivity, a small grain
size is needed (about 100 nm) and the narrowest grain size distribution has to
be attained.
The conventional method to obtain this material is a Sol-gel microwave induce route.

Other processes such as High energy ball milling [4], oxide glass heat treatments [5],
gas–solid reactions [6], chemical co-precipitation or hydrothermal process [3] can also
be used to synthesis hexaferrites. Compared to the conventional process, the Sol-gel
methods allow obtaining materials with smaller particles. In the present work, we report
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on the results of the structural analysis of SrFe10Cr2O19 powders prepared by Sol-gel
route processing. In particular, we have investigated the influence of the Fe/Cr ratio on
the purity and the magnetic properties of the final product.

2. Experimental Procedure

The samples of M-type hexagonal ferrite with formula SrFe12-xCrxO19 (x¼ 2) were syn-
thesized by sol-gel microwave induce route. The synthesis technique involved the com-
bustion of redox mixtures, in which metal nitrates acted as an oxidizing reactant and
urea as a fuel. The samples of M-type Sr-hexagonal ferrite were calculated stoichiomet-
rically. The synthesis was performed using strontium, chromium and ferric nitrates, pre-
pared with Sr(NO3)2, Cr(NO3)2 and Fe(NO3)3,9H2O. All metallic elements dissolved in
deionized distilled water to formation of sol. This solution kept on the hot plate with
proper stirred for formation of gel at the temperature of 80 �C. The beaker containing
the viscous gel was introduced into a microwave oven. The homogeneous solution was
placed in a microwave for 5min. When the solution reached the point of spontaneous
combustion, heat is generated in microwave oven.
The entire combustion process, which produces M-type hexagonal ferrite powders in

microwave oven. After the completion of combustion reaction, the solid ash was
obtained and then it was grounded well in pestle mortar respectively and was used for
further characterizations [7–9].

3. Results and Discussion

3.1. XRD

X-ray powder diffraction (XRD) analysis was performed on a D8 Diffractometer
(Bruker AXS), using Ka radiations (k¼ 0.15406 nm). Diffraction intensity was measured
with a 2-theta step of 0.02

�
. Figure 1, shows the XRD patterns of the SrFe12-xCrxO19

(x¼ 0.2) hexaferrite sample after calcinations at 900 �C. The XRD pattern also shows
that a-Fe2O3 is still present, SrCO3 disappeared and Sr4Fe6O13 appeared which shows
dominancy over 14 prominent peaks. The measured ‘a’ and ‘c’ unit cell parameters of
the hexaferrites phase are shown in Table 1. Lattice parameter value was found to be
a¼ 5.92Å and c¼ 23.31Å with space group P63/mmc (194). The crystallite size ‘D’ was
calculated by using Debye sheerer relation [10]:

D ¼ K k=b cos h,

where k is the wavelength of X-ray beam, b is the full width at half maxima of promin-
ent peak (FWHM), h is the corresponding position at particular angle. k is constant
and is equal to 0.94, b is the full width at half maxima. The crystallite size was found in
the range of 30 nm [11].

3.2. TEM

Transmission electron microscopy (TEM) analysis was performed using a JEOL micro-
scope, operating at 200 kV accelerating voltage and set current on miliampere. Samples
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were ultrasonically dispersed in de-ionize water, and then a small drop of the solution
was dipped onto a copper grid coated with a carbon film for TEM analysis. In Figure 2
are shown TEM micrographs and selected area electron diffraction pattern (SAED)
obtained for hexagonal particles of the SrFe12-xCrxO19 M-type hexaferrites sample. The
average size of the particles as recorded in the TEM images was around 35 to 60 nm for
the Sr M-tpe hexaferrites nanoparticles. The crystallite sizes obtained from the TEM
micrographs are found to be in close approximation with the values obtained from the
XRD analysis [12].
The SAED pattern show in figure recorded on the whole particle shows more than

two diffraction rings indicating that the corresponding particle is constituted of several
small crystallites. This observation confirms that the formation of polycrystalline par-
ticles of SrFe10Cr2O19 and that to obtain a single crystal [13].

3.3. VSM

The hysteresis loops obtained at room temperature for the SrFe12-xCrxO19 M-type hexa-
ferrites sample, as-prepared and heated at 900 �C are displayed in Figure 3. The coercive
field (HC), the saturation magnetization (Ms) are reported in Table 1.
It has to be noted that the Ms values are comparison with some values of bulk M-

type hexaferrites obtained from the literature are shows difference. The saturation mag-
netization (Ms) of the synthesized M-type hexaferrites nanoparticles (at 300K) from M-

Table 1. Tabular representation of magnetic parameter of SrFe10Cr2O19 ferrites.

Composition a (Å) C (Å) c/a
Retentivity Mr
emu 10�3

Magnetization
Ms (emu/g)

Coercivity Hc
(Gauss)

Particle
size (nm)

SrFe10Cr2O19 5.92 23.31 7.5930 80.91 0.134 3944.5 30

Figure 1. XRD graph of SrFe10Cr2O19.
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H curves for x¼ 2 is 0.134 emu/g and coercivity is 3944.5 Gauss respectively .The values
obtained for the Sr M-type hexaferrites at room temperature samples are identical, in
agreement with the fact that the nano range samples. Compared to the strontium hexa-
ferrite sample obtained by the hydrothermal process by Ataie et al. [14], our as-pre-
pared sample has higher saturation magnetization (Ms) and lower coercivity (Hc) [15].

3.4. Dielectric Study

In this section, the electrical properties of the synthesized samples are recorded and
studied. It is worth mentioning here that the synthesized samples which have improved
structural, morphological, magnetic properties also have better electrical properties.
Figure 4 shows the variation of the dielectric constant with frequency for Sr-Cr M-type

hexaferrites sample. The dielectric constant initially decreases quickly with increasing fre-
quency for given samples. Similar results were also reported by Nandanwar et al. [16].
The variation of the dielectric constant with frequency reveals the dispersion due to the

Figure 2. TEM images of SrFe10Cr2O19.

Figure 3. Magnetic hysteresis loop of SrFe10Cr2O19.
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Maxwell–Wagner type of interfacial polarization in accordance with Koop’s phenomeno-
logical theory [17].The dielectric constant reduces from 150 at 20Hz to 10 at 1MHz for
given sample. The variation in the value of dielectric constant with increasing frequency
is due to fact that the polarization decreases with increasing frequency and then reaches a
steady value.

4. Conclusion

The samples of ‘Sr’ M-type hexagonal ferrite with formula were synthesized by sol-gel
microwave induce route effectively and successfully. From XRD data we confirmed that
the hexagonal phase with space group P63/mmc (194) has been formed. The value of
lattice parameter ‘a’ and ‘c’ were found to be enhanced with the substitution of larger
ionic radii. Hence here we conclude that ionic radii were strongly affected on lattice
parameter. Crystallite size of the sample was calculated using Debye–Scherrer formula
and found to be nanometer range of 30 nm and are in good agreement with
TEM results.
The saturation magnetization (Ms) decreases with the substitution of nonmagnetic

ions. The values of Bohr magneton (lB) number decrease with increase in Cr2þ concen-
tration this is due to the fact that the saturation magnetization decreases gradually. The
variation of dielectric constant (�e) with frequency at room temperature shows that the
(�e) decreases with increasing frequency and tends to reach a constant value.
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The paper highlights the importance of virtual learning environment and advantages of it 

over conventional methods. It lists different types of Virtual Learning Environment softwares 

available. It also throws light on e-assessment in Science Education. Virtual learning as 
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Introduction 

What is E-learning? 

‘E-education or e-learning is the transfer of education by electronic teaching methods. This  

method could be any electronic gadget.  CDs, DVDs, television and could also be a means for 

e-learning. The vibrant use E-learning portals offering online courses globally now are a 

means for study for many. A lot of people make use of these courses to improvise their 

learning and career’.  

‘A Virtual Learning Environment (VLE) is a system for delivering learning materials to 

students via the web. These systems include assessment, student tracking, and collaboration 

and communication tools. They can be accessed both on and off-campus, meaning that they 

can support students' learning outside the lecture hall 24 hours a day, seven days a week. This 

enables institutions to teach not only traditional full-time students but also those who cannot 

regularly visit the campus due to geographic or time restrictions, e.g. those on distance 

learning courses, doing evening classes, or workers studying part-time’ [1]. 

Advantages over conventional method 

 A true competition to traditional mode of teaching, e-learning can prove to be a 

prospective option for many. By taking up an online course, a student in India can 

take up a course in any foreign university at such a cost. Therefore, it is highly cost-

effective for a student.  Even for an institution, conducting an online course would 

mean not having to bear the infrastructural and maintenance costs that come up with 

any physical building and equipment. Hence, we can say that it is cost-effective for 

both students and institutions. 

 E-learning can be omnipresent. You need not to be physically present and the 

educators do not need to reach to a place on time to deliver a talk. Students can study 

from through E-learning. You can also go through it while travelling. In this way, you 

can be in job and still do e-learning. 

  Another advantage of E-learning lies in its flexibility of timing. You can go through a 

course and then you can access it at leisure as long as you finish the entire course 

within predetermined time range. Thus, E-learning can be ‘on-demand’ as well. You 

can dictate where you want to study and manage the timings also. 

 A lot of terms used today to describe e-learning such as e-education, online learning, 

internet learning.  It can be more interactive than conventional form of learning. E-

learning has proved a promising method of learning and has a bright future ahead [2]. 

 

Different types of Virtual Learning Environment 
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There are different types of Virtual Learning Environment, but ultimately lead to a 

common cause. A higher education institution is likely to have a licence for a VLE that fits 

into any one of the following three categories: 

 off-the-shelf, such as Blackboard 

 open source (often free to use and adapt but support is charged for), such as Moodle 

 bespoke [3]. 

The most commonly used examples of a VLE include Moodle (link is 

external) and Blackboard (link is external) [4]. 

While the idea behind e-learning is to provide education to students who attend traditional 

classrooms, the appearance of online programs varies so much that it is difficult to formulate 

actual e-learning. 

Virtual learning as regards Higher Education 

Higher education is changing and transforming. Massive open online courses (MOOCs) and 

online degrees enhance the role of Education technology. Universities feel challenged sue to 

massive digital overhauls. 

Flipped classrooms pose a greater challenge to the traditional universities.. Flipped 

classrooms however, alternate the traditional approach. They also change the mode of 

learning by delivering online. They free up in-class time and explore study material greatly. 

Such digitalized approach makes it possible to greatly enhance the quality of content at low 

cost. And this is a better factor in changing education. 

There are many science universities which have an agenda to educate today’s students of the 

world and aid them with the 21st-century skillsets needed to promote sustainable global 

development. To improvise, top-quality, tailored digital content and tools alone will not 

differentiate one university from another. What can be a solution is an optimal combine of 

such content with a mix of culture, interdisciplinary, research-driven and employability-

oriented teaching and methods for used in a hands-on classroom. 

On the other hand, education technology is not the main focus of innovation in higher 

education. It is, however, an essential precondition. To spread out the frontiers of the 

education sector, institutions must get along both elements of innovation – new technologies 

as well as advances in teaching and learning in a physical classroom – and understand that 

neither, alone, will be sufficient [5]. 

E-assessment in Science Education 

In summative assessment, which can be termed as 'assessment of learning', boards and related 

organizations which formulate examinations, especially delivering high-grade exams mostly 

find this transition from paper-based exam assessment to fully digital assessment an ardous 
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one. Practical difficulties such as having the necessary IT hardware set up to allow numerous 

students to take an electronic examination all at once as well as the need to implement a strict 

means to undertake such high stake, high level examinations  are some of the few challenges 

that the authorities face in order to implement the electronic nature of examinations. Primary 

concern among them is the practice of unfair means of examinations practiced. [6]. 

To assess and effectively communicate the expectations of the science education system to 

the stakeholders is of utmost importance. Assessment practices often provide operational 

definitions of what may seem pertinent. For instance, the use of an extended inquiry for an 

assessment task provides the impetus for what students can learn, how teachers can teach, and 

where resources can be allocated. 

Science teachers are constantly changing the way they believe what good science education is 

about, and educational policy makers are acknowledging a changing scenario as well.  

Importance of data collection and use 

 

Recognition of the importance of evaluation to present day educational reform has catalyzed 

development, research and implementation of new methods of data collection along with new 

ways of viewing and accessing data standards. These alterations in measurement practice and 

theory are often used as repercussions in the assessment standards. 

This importance of assessment places greater depths in the results of assessment practices 

that sample an assortment of variables using different data-collection methods, more than the 

traditional sampling of one variable in one way. Thus, all features of science education, 

wherein ability to inquire, scientific understanding of this world, thorough understanding of 

the nature and utility of science—are usually calculated using multiple methods such as 

performances and portfolios, as well as conventional paper-and-pencil tests. Figure 1 

quantifies data and the need for e-assessment [7]. 
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Figure 1 

 

MOOC Courses 

The propagation of Massive Open Online Courses (MOOCs) and other forms of online 

teaching has altered the scenario of learning for students, teachers, educationists and 

stakeholders in general. Lecturers who were in usual practice of finding a lot of physical 

students in their classrooms are using the means of e- education to reach out to the students 

by using web-cams. Checking question papers, finding time to review tests, and giving 

personalized pointers for these methods of assessments are all diverse quest in e-assessment 

and online teaching. Companies are using diverse technological tools that make e-learning 

more assessable, more enjoyable and more pertinent to students, teachers and educationists 

[8]. 

Virtual Learning Teaching Tools & Technologies used frequently 
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Videos, slideshows, games, and interactive group activities are all part of e-assessment that a 

teacher can use. When an educationist is tech-savvy as the students; a lot of things can be 

done in e-classroom. Following are the technological tools available for teachers and students 

for their use. This can enhance the quality of dialogue between participants who may be away 

at a longer distance, even at far abroad places [9]. 

1. Socrative 

Socrative is a cloud-based student response system. It lets teachers to test a student by giving 

mini-quizzes, to be assessed by them laptops or tablets. Quizzes can be of variety type. 

Socrative’s forte lies in it’s “on the fly” assessment method. It also provides teachers with 

valuable and timely feedback. 

2. Scratch 

Scratch is introduction to programming. It is programmed specifically for children upto 16 

year old. Children can combine a lot music, graphics, and photos to make games, animations, 

and slideshows. All of these concepts are in shared mode with all others in a online mode. 

However, Scratch only teaches programming concepts and doesn’t delve into real 

programming. 

3. Prezi 

According to Prezi, “creating, giving, and tracking beautiful interactive presentations is as 

easy as 1,2,3” with their cloud-based presentation software. Prezi presentations are usually 

not like conventional presentations; zooming in and out and moving side to side across one 

single, very attractive and modern canvas.,  

4. SelfCAD 

SelfCAD is a free, cloud-based 3D CAD software package for students. It is user-friendly. 

However, it provides a unique 3D design experience. Another notable feature— SelfCAD has 

teamed up with MyMiniFactory, to provide a database of already completed 3D printable 

designs, making thousands of 3D objects available for immediate 3D printing.  

 5. Quizlet / Quizlet Live 

Quizlet provides an online platform for stakeholders to create and share their own learning 

materials. That may include diagrams, figures, flashcards and a lot of educational 

material. Quizlet Live is the free in-class quiz game, produced by Quizlet, that can then bring 

these learning materials to life 
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6. Google Classroom 

Google Classroom is a very in and popular social tool for learning. It lets students to post 

questions and get answers from their teachers and fellow students.  It provides an online 

platform for the students to communicate academically with their teachers. Also, teachers can 

post complicated questions and lesson materials. It usually is integrated with other Google 

products such as Google Forms. We can get feedback from students on google forms. 

7. Adobe Spark Video 

Spark Video is part of the Adobe Spark suite. The application helps students to make short, 

animated, narrated videos. Students can add photos, video clips, icons, and voice, as well as 

professional-quality soundtracks and cinematic motion to their video creations with a lot of 

ease. Video and vlog making is another way to engage students creatively, and an ‘out of the 

box’ approach to class projects or reviewing learning materials. 

8. Khan Academy 

With Khan Academy you can learn anything; all for free. Lessons are presented by way of 

videos, interactive activities, and challenges. Learners also earn badges in line with their 

achievements and can save their progress to their own profile.  

9. Seesaw 

Seesaw is a learning portfolio application, enabling students to document, showcase and 

reflect on what they are learning at school to learn with ease. Work can be made reachable to 

parents as well.  

10. Class Dojo 

A well-behaved student body is associated with better learning for everyone in the class as it 

minimizes distractions and improves student focus. Class Dojo is a free classroom 

communication, community building, and behavior management application. Class Dojo 

enables teachers to not only track behaviour and share this with parents, but also assign 

students tasks which build positive behavioural skills and traits. 

 

 

 

Case study done in college with Google Classrooms 
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With the advent of e-learning gathering momentum we also have introduced the concept of 

google classrooms in our college especially for students opting science. Notes are provided, 

periodic tests are conducted, assignments are given, concepts are discussed, extra numericals 

from physics are provided, intimation regarding onset of classes is provided and so many 

other things are also discussed on google classroom.  

 

Not only that, students refers to google classrooms regularly and provides inputs, feedback, 

suggestions and also asks a lot of difficulties in this e classroom. A lot of educational 

presentations related to their syllabus are regularly uploaded in this classroom too. 

 

The benefits are tremendous. All the information is available at finger tips for the students. 

Also it is easily assessable. The videos pertaining to a particular academic topic help in 

strengthening the concepts of the students and that too in an interesting way. Various 

animation and animated concepts on education topics go a way ahead in helping students to 

get over their syllabus in much deeper and profound way and easily. 

 

Assignments and question paper/answer paper submitted on the google classroom often give 

a much more methodical way to students to e-assess themselves and more importantly in a 

paperless way. 

 

 

Many science concepts can be taught effectively in 3 D mode and giving a more lively 

environment that makes it attractive to the students to learn without finding it boring and 

mundane.  

 

The concept of google classrooms is the new age bee and its buzz often attracts students to 

gravitate towards the concerned topic and concept. They stay abreast with the latest 

information provided on the google classrooms and tend to use it for knowledge transfer and 

for the examination they might appear for. It creates a better learning environment and also 

lets other students give know-how about what is happening on the academic front. 

 

It also makes teaching and learning more enjoyable, deeper and interactive for students, 

teachers, educationists and ultimately all the stake holders. 

 

Conclusion 

 

The paper gives on overview about virtual learning environment as regards science education 

by providing the technological edge over conventional teaching methods. A lot of benefits of 

the e-classrooms are discussed in detail in the paper. Different types virtual leaning 

environment are discussed. Virtual learning environment as regards to higher education is 

also discussed. The tools and technologies used in e-learning are discussed in the paper. Also 

commonly used tools and technology regarding e classrooms are listed in the paper. The 

paper ends by listing the advantages the author has gained by implementing google classroom 

in the science classes. 
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Abstract 

This paper gives a brief introduction of E-Learning. Then it briefs about the importance of E-

Learning. Innovations in E-learning as a result of the impact of COVID-19 are discussed. 

Some E-Learning platforms used in India are discussed. A rise in alternative source of 

educational programs is discussed. Though E-learning has its own merits, it had got its 

demerits too. Some of the flip side of E-Learning is also discussed in the paper. 

Keywords: E-learning, innovations,Covid-19, merits, flip-side 

1.1 E-Learning : Bird’s Eye View 

E-learning has seen a great rise over the past decade, and it will only continue to improve 

with new methods and concepts. The E-learning industry has generated new tools to achieve 

constructive progress and one can choose any of the strategies that suits thembest. It is only 

due to E-learning that the give-and-take of education could be possible in this pandemic 

situation. Otherwise things could have turned worse with no ways and means to reach out to 

the student community. So many people are practicing innovative E-learning keeping 

students preoccupied with teaching, assignments, tests, quizzes, motivational talks, 

encouragement and in a way infusing positivity in them. So E-learning has paved a positive 

exercise only through which the students could be in touch with their teachers and mentors 

and learn something worthwhile. 

E-Learning development is tied in with exchanging data rapidly and productively. Students 

essentially expect you to make it easier for them to discover their needs and ways to achieve 

them. Innovative E-Learning is always growing in modern education. There has been much 

research to advance teaching methods and with these methods, you will create an online 

culture that is very innovative and interesting. 

E-Learning is the process of using technology to assist learning and tutoring. Enhancement in 

how the Internet works, has allowed websites to deliver a visual and immersive learning 

experience on a computer or mobile device, which is perfect for stimulating a student and 

encouraging learning [1]. 

1.2 Benefits of Video Learning  

 Video conferencing in real-time enables instructors and students to interact 

visually.Message boards and chat rooms help construct relationships and make it easier 

for the students to help one another and enhance accessibility to the instructor.  

 These classroom tools and resources are always at the learner’s fingertips such that they 

can also access past lectures, communicate via the message board and interact with their 

fellowstudents. 
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 This ensures that students are least likely to miss or fall behind any lecture, since class 

information, lectures, and resources are always available online. 

 One can function by capturing instructional YouTube videos from learning sites. The 

viewer also has the facility to pause the video to take notes. 

1.3 Some of the recent innovations in E-Learning  

1) Smartphone: Using mobiles for educational purpose is the in-thing now. It has taken 

the e-learning industry by storm. High prevalence of smartphones makes it necessary 

for the e-learning industry to introduce mLearning, i.e., mobile learning on a large 

scale. 

2) Massive Open Online Courses (MOOC): It providesa large number of students with 

access to study high-quality courses online through video streaming. 

3) Gamification in the Learning Process:Gamification means integrating game 

mechanics and learning content together to retain and improve skills of a person using 

it.  

4) Learning Management System (LMS): It is a software application that helps you 

create educational courses. A lot of universities are implementing this.  

5) Interactive Audio-Video Learning: Streaming videos online is now a regular 

activity for many people. It is a powerful way to educate and train. 

6) Wearable E-Learning Gadgets:Wearable gadgets such as Google Glass and Apple 

watch is the new trend that has innovated the e-learning industry. The Google Glass 

offers features such as Head-Up Display (HUD) which gives users the opportunity to 

access high-quality content from the comfort of their homes. The use of Virtual 

reality, Augmented reality and Machine Learning has changed the face of e-learning 

industry. 

7) Automation: E-learning automation helps to create online content and assessments 

for a course. It saves time and effort, while also providing a better learning experience 

for the users. 

8) Open Education Resources (OER):These are documents written by subject matter 

experts from across the globe on any sector and subject. These resources are available 

even for the toughest examinations like UPSC, CAT, GMAT, etc.[2] 

1.4 E-Learning transforming education in India  
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1.5  

Largely students are affected by school and college closures due to the pandemic. Education, 

as a result, has majorly moved online. There is a massive surge in the use of language apps, 

virtual tutoring, video conferencing tools and online learning software in the last few 

months. India, too, is witnessing an e-learning boom. Conducting classes on Zoom, 

WhatsApp and Skype is becoming a norm for students and teachers. Here are some of the 

digital initiatives launched for the studentsby the Ministry of HRD.  

 SHAGUN Online Junction 

The primary aim of the SHAGUN initiative is to facilitate both teachers and students by 

offering a platform where they can interactdigitallyand enhancethe learning experience. 

There are 3 e-learning platforms which come under the purview of SHAGUN- 

1) National Repository of Open Educational Resources (NROER): Students visiting 

NROER platform will get an exposure to e-libraries, e-books, e-courses, onlineevents 

and theme based education  in both Hindi and English languages. 

2) Diksha: Requires students and teachers to SCAN the QR code available in the book,in 

order to access the prescribed learning material.  

3) e-Pathshala: Through this web-portal, students from class 1st to 12th will be able to 

access about 1886 audios, 2000 videos, 696 e-books (e-Pubs) and 504 Flip Books.  

 Swayam : Students can access study materials in the form of Video lectures, reading 

material, self-assessment tests, online discussions and doubt sessions. 

 Swayam Prabha : Swayam Prabha is a collection of 32 DTH channels which run 24x7 

for the students. Top education bodies of the nation such as NPTEL, IITs, UGC, CEC, 

IGNOU, NCERT and NIOS provide content to INFLIBNET.  

 National Academic Depository (NAD) run by UGC has tie-ups with approximately 55 

school boards, 359 state universities, 123 deemed universities, 47 central universities and 

260 private universities. 

 National Digital Library of India to provide content to not just school students but also 

students pursuing higher education and Ph.D. level education. 

 Virtual Labs is a consortium of 12 IITs, which aims to operate online classes and study 

resources through Virtual labs, wherein 700+ virtual experiments are designed and 

promoted for the aspirants. [3] 

 

1.6 A rise in alternative educational programs 

With the ever-increasing advent of Artificial Intelligence and Machine Learning providing 

an alternative to lecture-based traditional teaching, educational institutions and classrooms 

may become obsolete. COVID-19 has acted as a catalyst in this case. With schools closed 

due to the pandemic, many countries have already embraced alternative learning programs. 

Many online educational platforms have brought forth free educational tools for students 

who are stuck at their homes. Some tutoring platforms are also available at their 

convenience. Thus, they can set a time for the online classes according to their wish. It is 

way better than the live meetings with teachers [4]. 

People strongly advocate higher education, utilizing the full power of technology. 

Technology can enable different teaching methodologies and alsoprovides access to a large 
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number of people across the country. In a country like India, where we donot have enough 

teachers or easy access to good institutions, using the power of technology would be very 

much helpful. 

 

 

1.7 E-Learning : The Flip Side 

 On the flip side, given that the college and university faculties hastily moved courses online 

without much support, online learning is being poorly managed. Faculty members who have 

struggled in the online environment and haven't received enough support from their college or 

university are unlikely to have much enthusiasm for online learning in the future. The 

digitalization of education can also widen the equality gaps already present in 

different parts of the world. Only 60% of the world’s population is online. That means 

manystudents do not have access to digital devices and data plans. They are most 

likely to lose educational opportunities due to the lack of digital access. Following are 

some of the crucial impacts of the COVID-19 on the education sector. [5] 

 Parents complain of increased screen time of their children, which is now inevitable.  

There are a few parents who arenot comfortable with technology themselves. 

 Many a times, the classes get disturbed due to Internet issues. While technology is 

enabling, it can also be limiting, especially in Indiawhere basic internet access is a 

challenge. Not every student has a computer or fast-streaming internet at home. This 

leads to issues with attendance and participation in online sessions. Also,some of the 

students are from remote villages which have slow and patchy internet speeds.  

 Exams would need to be conducted at commercial exam centers. Students would 

need to travel to the nearest center.  

 There is pressure on teachers, too. Every teacher has a unique teaching style, which 

evolves over time. It is easierfor them to observestudents’ body language in the class 

and their interactions with other fellow mates.This advantage is missing in E-

learning. 

 Education is not just about classes. It is about interactions, broadening of ideas, free-

flowing open discussions, debates and mentoring of each student. In the bid of online 

classes, a lot gets lost in translation on the online platform. In a discipline like law, 

where discussions and debates form the backbone. 

 Viva, moots, debates, and classroom discussions on polarizing topics require 

nuanced perspectives — these lose their flavor when done online. Mentoring, 

debates, and casual conversations are better in traditional classrooms.  

 Students ask fewer questions online. The greatest advantage of face-to-face teaching 

is eye contact, whichhelps teachers gauge if students are following what is being 

taught.  

 There is an excitement present in a real classroom. It is a real time experience. 

 Also, the studentsstudying online, are cut-off from access to the university library. 

 The idea that teaching can be dematerialized could lead to the next thought — of 

using resources produced elsewhere to mass-educate people within public education. 

These are especially true of STEM subjects (science, technology, engineering, and 

mathematics), which might reduce universities to examining bodies that have 

subcontracted intellectual content to MOOCs produced elsewhere. 
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 Higher education is seldom about exams, classes, or grades. Rather, it is about an 

experience that prepares a student to become a functioning member of the work 

force, with requisite knowledge, skills, and life experiences [6]. 

 

 

 

 

 

Conclusion 

E-Learning has its merits and demerits too. Presently it is the only source of education as far 

as India is concerned. Accessibility, ease of teaching and a widespread audience are some of 

the merits that are discussed in the paper. However, increased screen time, inaccessibility of 

the internet especially in rural regions, not so real experience and a lack of educational 

environment are some of the parameters that restricts the E-Learning processes in India. 
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ABSTRACT
Cobalt substituted Nickel ferrites, Ni1-xCoxFe2O4 where x¼ 0, 0.6, one
were successfully synthesized by sol-gel auto-combustion method.
With the help of the XRD machine, the phase formation and struc-
tural analysis of the samples have been carried out. The surface
morphology has been studied using Transmission Electron
Microscopy. The magnetic properties of the synthesized samples
were carried out using Vibrating Sample Magnetometer. The lattice
parameter was found to be in the range of around 8Å it is noted
that the lattice parameter is varied sample to sample and have been
mentioned in this research paper.
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1. Introduction

We all are surrounded by magnetic field and magnetic material so the researchers have
taken much more interest in magnetism and magnetic material. In this era of scientific
revolution magnetism and magnetic material play a very important role [1]. Since ferrite is
an important magnetic material for their individual Industrial and biomedical application,
in the present research module we are dealing with a ferrite material, since ferrite is div-
ided by two main categories that are soft ferrite and hard ferrite [2]. The soft ferrite and
hard ferrite have there in individual significant and different way of applications due to
their different structural and geometrical arrangements of atoms which present in their
crystallographic system [3]. the structure of soft ferrite also known to be spinel ferrite pos-
sess a cubic crystal structure having general formula MeFe2O4 where Me is divalent cation
such as Co, Ni, Zn, etc and Fe is a trivalent cation. There are total 56 atoms in the cubic
crystal structure of ferrite, out of 56 atoms 32 are the oxygen atoms which act as an anion
and eight divalent cations also 16 trivalent cations [4]. In general, divalent cations would
occupy in 64 tetrahedral sites (or A site) and trivalent cations such as Fe3þ cations occu-
pied at 32 of the octahedral site (or B site). The Co and Ni both are strong magnetic
material having magnetic moment of 3mBand 2mB respectively. Therefore, for site prefer-
ence of Co and Ni and their molar ratio may change the magnetization of Co-Ni substi-
tuted spinel ferrite. From the literature survey, we noticed that the magnetization of
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material based on structural and cationic distribution parameter hence in the present
research work we focused on structural dependent magnetic property of the system [5].

2. Experimental

Ni1- xCoxFe2O4, where x¼ 0, 0.6, one nanoparticles were synthesized by sol-gel auto
combustion technique dealing with urea as a fuel [6]. The stoichiometric proportions of
metal nitrate severally dissolved in 10ml double distilled water and adding 1mole urea
in it. Then the resulting solutions were mixed properly and stirred at room temperature
[7]. The mixed solution was taken for heat treatment at 60 �C till one-fourth solution is
left, up to the mark of formation of a viscous gel, then the gel was kept in a microwave
oven for an instant fire at 600 watts. The dried gel started and finally, the powder was
obtained. Prepared ferrite powder was grinded for 4 hrs and annealed at 800 �C for
4 hrs in a muffle furnace. At last the powdered material is grinded in mortar for another
four hours to obtain the final product [8].

3. Characterization of Materials

The single phase recognition of materials were obtained by using X-Ray Diffraction
(XRD) using Cu Ka- radiation in the range of 10 -80� of the 2h. The surface morph-
ology of the powder samples were analyzed by transmission electron microscopy (TEM)
and Scanning Electron Microscopy (SEM). The magnetic measurements were made by
using vibrating sample magnetometer (VSM) at room temperature

4. Results and Discussions

4.1. Structural Analysis

X-ray diffraction patterns of Ni1- xCoxFe2O4, where x¼ x¼ 0, 0.6, one spinel ferrite nano-
particles are shown in Figure 1. The XRD patterns well match all the characteristic reflec-
tions of cubic spinel structure without any extra peaks therefore the structure is single
phase [9]. The lattice parameter (a) and average crystallite size (D), Bulk density, X- ray
density, Porosity of the entire sample were mention in Table 1. The XRD data has charac-
terized through Rietveld refinement method, the XRD refinement was taken continuously
until we get the convergence reached with a goodness factor very close to 1. The values of
Rwp (discrepancy factor) and Rexp (expected values), with the goodness of fit (v2) have
been mention in Table 2, from the survey of literature we found that the goodness values
of our Rietveld refined sample have the good agreement with the reported values in previ-
ous literature [10]. Figure 1 shows the typical Rietveld refined of X-ray pattern for sample
x¼ 0, 0.6, and one respectively. The experimental lattice constant and the calculated lattice
constant by the Rietveld method are in good agreement with each other mentioned in
Table 2. The lattice constant increases gradually with the substitution of Co2þ ion and
reached maximum for CoFe2O4 sample because the Co2þ has the larger ionic radius as
compared to Ni2þ [11, 12]. The present system of Ni1- xCoxFe2O4 under investigation is
either mixed spinel ferrite for x¼ 0.6, one and inverse spinel for x¼ 0 which is understood
by Table 3 of cation distribution. X-ray density (dx) was determine by using formula, dx
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¼ 8M/Na3 where M is the molecular weight of sample and N is known for Avogadro’s
number, also ‘a’ indicates as lattice parameter, X-ray density increases linearly with Cobalt
concentration because Cobalt atom is slightly heavier than the Nickel atom [13, 14].

4.2. Transmission Electron Microscopy

The TEM images of Ni1- xCoxFe2O4 is shown in Figure 2, spherical as well as square
shape particles of 40- 70 nm size is clearly visible in the TEM images. From the Figure

Table 1. Crystalline size and X- ray density.
Sr. No. Sample Crystalline size (nm) X- ray density Bulk – density Porosity (%)

1 NiFe2O4 12.60 5.2420 2.9963 42.84
2 Ni0.4Co0.6Fe2O4 33.24 5.2780 3.0610 42.00
3 CoFe2O4 23.98 5.3092 3.0724 42.13

Figure 1. Rietveld refinement of Ni1- xCoxFe2O4.

Table 2. Rietveld refinement data and its goodness.

Sr. No. Sample
Lattice parameter
(Experimental) Å

Lattice parameter
by Rietveld Å Rwp (%) Rexp (%) v2

1 NiFe2O4 8.3300 8.32711 66.3 34.3 3.37
2 Ni0.4Co0.6Fe2O4 8.3485 8.3455 78.0 46.26 2.84
3 CoFe2O4 8.3717 8.3766 93.7 21.98 12.5

Table 3. Cation distribution and magnetization.
Sr. No Sample Cation distribution Bohr magnetron (mB) Saturation Magnetization (emu/g)

1 CoFe2O4 [Co0.4Fe0.6]
A [ Co0.6Fe1.4]

B O4 4.6 7.8
2 Ni0.4Co0.6Fe2O4 [Co0.3Fe0.7]

A [Co0.3Ni0.4Fe1.3]
B O4 3.8 2.41

3 NiFe2O4 [Fe1.0]
A [ Ni1.0Fe1.0]

B O4 2 2.07
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2 we also notice that a large numbers of small particles held together by interfacial
forces which are responsible for agglomerate particles. The appearance of such agglom-
erates particles has also been reported in the literature [15]. Figure 2 also shows some
well separated square shape particles of average size around 40- 50 nm range which sup-
port the cubic of present ferrite system. The Selected area electron diffraction pattern
(SAED) of the particle suggests the highly crystalline nature of the sample and have
good agreement with XRD pattern [16].

Figure 2. TEM and SAED Pattern of Ni1- xCoxFe2O4.

Figure 3. VSM Graph of Ni1- xCoxFe2O4.
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4.3. Magnetic Measurements

Magnetic measurements of Ni1- xCoxFe2O4 sintered spinel type ferrite were recorded at
room temperature. A typical hysteresis loop of spinel system has shown in Figure 3. The
hysteresis loop for the as obtained sample exhibits very small area of hysteresis loop there-
fore the material synthesized for the present research module is close resemble to super-
paramagnetic nature [17, 18]. The saturation magnetization of the samples sintered at
800 �C is increasing order with the substitution of Co2þ ion, which is in good agreement
with the calculated Bohr magnetron. The values of Bohr magnetron calculated from X-ray
diffraction cation distribution is well accord with saturation magnetization and have
reported in Table 3. The reduction of saturation magnetization with the reducing cobalt
concentration can be acknowledged by the fact that due to relatively high orbital contribu-
tion to magnetic moment of Co2þ ions are known to give large induced anisotropy. A
decrease in coercivity with an increase in nickel concentration may be assigned to the
decrease in anisotropy field, which in turn decreases the domain wall energy [19, 20].

5. Conclusion

The nano-size Ni1-xCoxFe2O4, where x¼ x¼ 0, 0.6, one spinel ferrite have been successfully
synthesized by the sol-gel auto-combustion method and examined through XRD VSM and
TEM. From the above characterization, we conclude that the Co2þ and Ni2þ ions substitu-
tion in the spinel ferrite system plays an important role in the context of structural and mag-
netic properties. With the help of x-ray diffraction technique, we concluded the formation
of a single crystal structure which is good agreement with the crystalline nature confirmed
by SAED pattern of TEM images. The saturation magnetization of the materials is well
matched with the total magnetic moment of individual material. we noticed that the Co2þ

doped spinel ferrite have the largest lattice constant and highest magnetization value whereas
the Ni2þ substituted spinel ferrite have the lowest lattice constant and smallest magnetiza-
tion values. Therefore we concluded that the structural and magnetic properties of present
spinel system well depended on the substitution of cobalt and nickel.
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a b s t r a c t

Polycrystalline CdxZn1-xFe2O4 ferrites with (x = 0.2 and 0.8) have been prepared by conventional micro-
wave induce sol–gel method. The Calcination of samples was performed at 800 OC for 4 h. The prepared
powder samples were structural and compositional characterized by XRD and FE-SEM. Rietveld refined
XRD patterns exposed the cubic spinel phase. The magnetic property of prepared samples was investi-
gated using VSM. Magnetization measurements have shown that the particles have superparamagnetic
behavior at room temperature. The hysteresis curves of the sample exhibited the reduction of saturation
magnetization and coercivity by Zn2+ ions substitution.
� 2020 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 11th National
Conference on Solid State Chemistry and Allied Areas.

1. Introduction

The ferrites are new class of materials to reduce themagnetic
and electric losses over conventional magnetic materials. The tech-
nical importance of ferrites lies in there, high saturation magneti-
zation, low coercivity, high permeability, high electrical resistivity,
and low loss factor.

A large importance of Spinel ferrites among ferrites category for
commercial applications is observed because of their outstanding
electrical, optical and magnetic properties [1]. Zinc as well Cad-
mium ferrite belongs to the category of normal spinals structure
[2]. In the spinel structure the oxygen ions are closely packed into
fcc lattice having two kinds of interstitial spaces for the metal ions
which are named as tetrahedral (A) site and octahedral (B) site [4].
Basing on the favorable occupancy of metal ions in these sites, the
spinel ferrites are grouped as normal and inverse spinel structure.
In normal spinel the divalent metal ion (M2+) completely occupies
tetrahedral (A) site and trivalent iron ions are completely occupy
octahedral (B) site, whereas in inverse spinel the divalent metal
ion (M2+) completely occupies octahedral (B) site and trivalent iron

ions (Fe3+) are equally distributed between the tetrahedral (A) and
octahedral (B) sites [4]. According to studied by S.V. Bhandare et al.
(2020) [3], (Zn2+) diatomic ions prefer to occupied tetrahedral site
and (Fe3+) ions occupied octahedral site and finally form normal
spinel. Since the last four decades, structural and magnetic proper-
ties of Zinc and Cadmium individually have been studied by the
physicist.

In recent years, synthesis of MFe2O4 (M = Divalent metallic
ions) nanoparticles of desired size and magnetic properties has
become the topic of investigation of many researchers. Different
synthetic techniques such as coprecipitation [4], microemulsion
[5], ultrasound irradiation [6] etc. have been developed for synthe-
sis particles smaller than 20 nm. These methods can control the
particle size and shape, which are important parameters in the
chemical and physical properties of nanoparticles.

In the current research work, we have focused on the synthe-
sis of Zn doped Cd ferrite nanoparticles by employing Sol-gel
auto combustion technique. In order to confirm the structure,
type of magnetic ordering and to study the effect of the mag-
netic behavior of Cd-Zn spinel ferrites nanostructure, we have
carried out Rietveld analysis of XRD, Scanning Electron Micro-
scopy (SEM), quantitative analysis by EDX and magnetization
studies by Vibrational Sample Magnetometer (VSM) on series
of Cd-Zn nanostructured powders.
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2. Experimental

2.1. Materials

The requirement of various metallic ions like Nickel nitrate (Ni
(NO3)2·6H2O), Ferric nitrate (Fe(NO3)3·9H2O), Cadmium nitrate (Cd
(NO3)2·6H2O) and Urea (CH4N2O) AR grade were purchased from
Loba Chemie PVT. LTD. (India). Without any further purification
all the chemicals were used for experiment.

2.2. Characterization techniques

The structural analysis of the synthesized samples was carried
out using X-ray diffraction (XRD) technique. X-ray diffraction pat-
terns of all samples recorded at room temperature using X-ray
diffractometer (Bruker AXS D8 Advance XRD System, Cu-ka radia-
tion, k = 1.5406 Å). The scanning 2h range was between 20 and 80�
(scan step of 0.02�). The IR spectra of all samples were recorded at
room temperature in the range of 400–4000 cm�1 using IR-
spectrometer (Thermo Nicolet, Avatar 370). Surface morphology
was examined using SEM micrographs and an energy dispersive
spectroscopy technique (EDX, SEM- JEOL-JSM 6100) was used for
elemental analysis. A vibrating sample magnetometer (Lakeshore
VSM 7410) was used to record magnetic hysteresis loops of pre-
pared samples under an applied magnetic field of up to ± 15 kilo
Gauss and magnetic parameters were obtained frommagnetic hys-
teresis loops.

2.3. Preparation of Sol-gel method

Cadmium Zinc spinel ferrite was synthesized by the Sol-gel auto
combustion method. In given synthesis method, mixing of metal
ions in the solution state during the initial stage of preparation
to gate homogeneous mixture. For example; Nickel nitrate (Ni
(NO3)2·6H2O), Ferric nitrate (Fe(NO3)3·9H2O), Cadmium nitrate

(Cd(NO3)2·6H2O), powders were dissolved into 20 ML de-ionized
water solution under stirring process. A sol is a colloidal dispersed
solid phase. The sol can be stablised by adjustment of pH, other-
wise, the particles will grow to agglomerates. Urea used as a stan-
dard fuel with stoichiometric ratio in sol–gel synthesis. These
compounds allow through mixing of the species on the atomic
scale, to enhance the reaction rate and provide suitable fuel.

The formation of gel is a next step occurs. This is an essential
step to remove most of the solvent so that a rigid pest of well
define chemistry is formed. An aqueous solution of metallic ions
gradually heated at about 80 OC for 4 h on a hot plate with mag-
netic stirrer. The gel is highly viscous with maintaining parameters
like pH, temperature and time.

The gel is shaped to the required morphology. This may be as
spheres, fibers or coatings. The dry ash was obtained after gel fire
in the micro-wave oven in 3 min. This ash forming compounds
were grounded in a mortar pestle to obtain fine nano size powder.
Conventional sieving is performed by calcite fine powder in muffle
furnace for 4 h at 800 OC to obtain a spinel ferrite compound Cdx-
Zn1-xFe2O4 for the intended application. After selected milling
times, a small amount of powder was removed from the vial for
analysis. The chemical analysis of these samples confirmed that
they have very low levels of impurity.

3. Results and discussion

3.1. X-Ray diffraction Analysis.

The precipitated fine particles were characterized by XRD as
shown in Fig. 1. The structure and their crystallite size were eval-
uated. The crystallite size of the nano-crystalline samples was
measured using Debye-Scherer formula [23],

D ¼ 0:9k
bcosh

ð1Þ

Fig. 1. XRD Pattern of Cdx Zn1-xFe2O4 Where � = 0.2 and 0.8.

Table 1
Tabular representation of XRD parameters.

Cd1-xZnxFe2O4 Lattice Parametera (Å) Volume a3 (m3) Bulk Density (g/cm3) X-ray Density (g/cm3) Porosity (%) Particle Size (nm)

x = 0.2 8.51 613.8 � 10-30 3.06 5.41 33.5 19.48
x = 0.8 8.67 652.1 � 10-30 3.36 5.68 28.7 21.42
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Where ‘k’ is the wavelength of X-ray used in Å, ‘b’ is the full
width at half-maximum (FWHM) in radians for 2h scale, ‘h’ is the
Bragg angle, ‘D’ is the crystallite size in nm. The XRD data confirm
the formation of the cubic phase spinel ferrite with space group
Fd3m (2 2 7). The given XRD graph intensity reveals that highly
crystalline character of the sample. The peaks could be indexed
as (1 1 1), (2 2 0), (3 1 1), (2 2 2), (4 0 0), (4 2 2), (5 1 1), (4 4 0),
(6 2 0) and (5 3 3) are major lattice planes, which are characteris-
tics of single-phase cubic spinel structure. The give XRD data also
matched with standard JCPDS file no. 22–1063 and 22–1012 con-
firms it. In our present study, the ferrite compounds Cd-Zn were
synthesized using Urea as a standard fuel. Further, compound
was calcinated at 800 OC for 4 h [3]. The synthesized compounds
were grinded in a mortar pestle for 6 h to get a fine size compound
Table 1. The Crystalline size of synthesis nanoparticles was calcu-
lating with the Debey-Scherer formula. It was found that the par-
ticle size increases from 19.48 nm to 21.42 nm with doping
concentration.

The same XRD data of synthesized ferrite nanocrystals has been
refined by using the Rietveld refinement method shown in Fig. 2.
The method is useful to identify some parameters like structural
analysis, cation distribution and lattice parameter of given sam-
ples. It was seen that the lattice parameters increase for larger
Cd2+ contents. This increase can be attributed to a larger ionic radii
of Cd2+ (0.97 Å) relative to Zn2+ (0.82 Å); this is consistent by Teh-
rani F. S. et al. (2012) [7]. In addition, because the ionic radius of
Cd2+ is larger than the ionic radius of Zn2+ substitution leads to lar-
ger expansion of the lattice. It is observes that from Fig. 1 the inten-
sity of prominent peak (3 1 1) going to decease as well as shifting
of same peaks from higher theta to lower theta value. The reason
behind using Brags law state that the lattice parameter is inversely
proportional to the theta value at constant wavelength and inter-
planar distance value. Due to variation of ionic radii of doping ions
the shifting in peaks are directly observed. At the same time, the

migration of metallic ions (shown in Table 2) from tetrahedral to
octahedral sites also affected the intensity of XRD peaks.

3.2. FTIR analysis

The recorded FTIR spectra at room temperature in the range of
400–4000 cm�1 for the Cd-Zn ferrite samples are shown in Fig. 3. In
the IR band, variation in spectrum is usually assigned due to vibra-
tions of ions in the crystal lattice studied by Brabers V.A. (1969)
et al. [8]. Two main broad cation-oxygen bands are seen in the IR
spectra of CdxZn1-xFe2O4 (where � = 0.4 and 0.8) in the frequencies
m1 and m2 arises due to the octahedral and tetrahedral positions.
They frequently appear in the range 390–450 and 540–600 cm�1

for octahedral and tetrahedral position respectively mention by
Naseri et al. (2015) [9]. In the present case, the peak appear at
410 cm�1 and 420.1 cm�1 (m2) and 579.14 cm�1 and 559.25 cm�1

Fig. 2. XRD refinement pattern of CdxZn1-xFe2O4 where � = 0.2 and 0.8.

Table 2
Tabular Representation of Cation Distribution and Magnetic Parameter of Cd-Zn Ferrites.

Composition Cation Distribution Lattice
Parameter (Å)

Crystalline
Size (nm)

Saturation
magnetization (emu/g)

Coercivity
(Gauss)

Magnetic moment
lB (BM)

Nature of Spinel
Ferrite

Cd0.2Zn0.8Fe2O4 (Cd0.188Zn0.632Fe0.18)tet
[Cd0.012Zn0.168Fe0.182]oct

8.51 19.48 40.16 10.104 0.186 Mixed

Cd0.8Zn0.2Fe2O4 (Cd0.688Zn0.012Fe0.30)tet
[Cd0.112Zn0.188Fe0.170]oct

8.67 21.42 10.27 1.0194 0.062 Mixed

Fig. 3. FTIR spectra of CdxNi1-xFe2O4 (x = 0.4 and 0.8) spinel ferrites.
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(m1) in case of � = 0.2 and 0.8 respectively. The peaks at about
2847–2929, 2368 and 1390–1629 cm�1 are due to C–H stretching,
O–H stretching, C–H, C-O and O–H bending vibrations respectively.
Broad band near 34500 cm�1 correspond to O–H stretching vibra-
tions ascribed for water molecule presence in the sample [10,11].

3.3. Morphological study

The morphological properties of the synthesized spinel ferrite
samples are recorded, analyzed and studied. We were curious to
know the effect of nano particle size on the magnetic properties
of the samples. Typical FE-SEM image of the sample Cd-Zn synthe-
sis via sol–gel annealed at 800 OC is shown in Fig. 4. The investiga-
tion of sample mounted on a JEOL-JSM 6100 IIT Bombay scanning
electron microscope (SEM) operating between 35 kV. The image
reveals that the particles have an almost regular shape and homo-
geneous distribution. The synthesis samples have magnetic in nat-
ure. The magnetic attraction affects better distribution across the
particles and cause of agglomeration studied by S. Amiri (2013)
[12]. It is also observed that some agglomeration in images is a
function of calcinations temperature [13,14].

3.4. Elemental analysis

The element composition of the synthesized CdxZn1-xFe2O4 spi-
nel ferrite has been investigated by the energy dispersive X-ray
analysis (EDX) shown in Fig. 5. The EDX spectra of cadmium ferrite
nanoparticles calcinated at 800 OC revealed the presence of Cd, Zn,
Fe, and O peaks in the sample. It has been confirmed the presence
of metallic cations in given compound. For all the sample EDX
result shows almost the same ratio of chemical was taken stoi-
chiometry. The atomic weight percentage of cation in the investi-

Fig. 4. SEM Micrograph of CdxZn1-xFe2O4 Ferrites.

Fig. 5. EDX patterns of CdxZn1-xFe2O4 spinel ferrites where � = 0.2 and 0.8.

Fig. 6. M-H hysteresis curve of CdxZn1-xFe2O4, where � = 0.2 and 0.8.
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gated samples is found to be correct which match up to the
expected composition ratio [11,12].

3.5. Magnetic study

The magnetic properties of the synthesized nanoparticles are
analyzed using a Vibrational Sample Magnetometer (Lakeshore
VSM 7410, SAIF IIT Madras) at room temperature (300 K) in the
range of approximately � 1500 to + 1500 Gauss. Fig. 6 shows the
M-H curves of the prepared Cd-Zn nanocrystals. The coercivity
(HC) and saturation magnetization (MS) values have been directly
extracted from these curves and have been listed in Table 2
for � = 0.2 and 0.8 concentrations of Zn2+. This table indicates that
the saturation magnetization decreases while increasing the con-
centration of Cd2+ metallic ions. The minimum value of saturation
magnetization for a given spinel sample is found in the Cd0.8Zn0.2-
Fe2O4 nanocrystals. In case of Cd-Zn nano ferrites, the nanoparti-
cles revealed almost zero retentivity and low coercivity. The
external magnetic field of 15 kOe is not enough to saturate the
sample (at 300 K). There are several factors imprison on saturation
occur; they are 1) very small particles in the nano range distribu-
tion and pinning of magnetic spins on the surface of the particles,
2) with respect to doping concentration, cation redistribution of
metallic ions along with octahedral and tetrahedral sites, [15,16].

The nature of given hysteresis loops shows a magnetic switch-
ing behavior. In Cd-Zn samples magnetization suddenly drops to
almost negligible values with external magnetic field. Such type
of graphical behavior can be explained on the basis of refinement
data tabulated in table 2. It is observed from cationic distribution
that the occupation of metallic ions mixed in both tetrahedral as
well as octahedral sites. The given Cd and Zn are having non mag-
netic nature and only Fe has magnetic in nature. The total magnetic
moment due to mixed nature of samples going to shows very lower
value. This type of nature makes them ideal for switching applica-
tions [10]. On the basis of application part, there are three biosen-
sors that employ magnetic nano particle labels with different
sensing principles and instrumentation: (i) magnetic relaxation
switches, [17,18] (ii) magneto-resistive sensors [19,20] and (iii)
magnetic particle relaxation sensors [21,22,23].

4. Conclusion

The given cadmium doped Zinc ferrite sample have been suc-
cessfully synthesized using the sol–gel auto combustion technique.
Cadmium substitution has brought about a remarkable improve-
ment in the structural and magnetic properties of zinc ferrite.
The XRD analysis confirmed the formation of a nanocrystalline
cubic spinel structure. They frequently appear in FTIR spectra help
to verify the variation in cationic distribution. The crystallite size of
synthesized nanoparticles has been calculated by the Debye-
Scherer formula found to be in nano range. The SEM micrographs

indicate the morphology of synthesis samples. Saturation magneti-
zation, coercivity and remnant magnetization were found to be
decreased with increasing non-magnetic cadmium content. Coer-
civity with small values revealed that the prepared nanomaterials
CdxZn1-xFe2O4 have soft magnetic nature.
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भारतातील वृƨांÍया ǒवǒवध समèया आǔण उपाययोजना 
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सारांश  

आधुिनक काळात आपãया समाजात Ïया ǒवǒवध ĤकारÍया 
समèया जÛमास आãयात ×या पैकȧ एक समèया àहणजे वृƨांÍया 
समèया होय. राहणीमानात झालेली सुधारणा, वैÚयाकȧय संशोधन व 
सुǒवधा या मुळे ǒवǒवध आजारांवर मात करÖयात येणारे यश यामुळे 
माणसाची आयुम[या[दा वाढलेली आहे. ×यामुळे देशाÍया  
लोकासंÉयेत वृƨांची संÉया वाढली आहे. संयुƠ कुटंुब पƨतीचे 
ǒवघटन आǔण ǒवभƠ कुटंुब पƨतीचे Ĥचलन, घरातील तǽण 
मंडळȣंचे नोकरȣ-काम-धंƭा िनिमƣ घराबाहेर Ǒकंवा देशाबाहेर 
वाèतåय असण,े घरातील कमाव×या åयƠȧची असणारȣ तुटपंुजी िमळकत इ. अनेक कारणांमुळे समाजात 
वृƨांÍया ǒवǒवध समèया िनमा[ण झाãया आहेत. समाजसेवक, वेगवेगäया अशासकȧय संèथा आǔण सरकार 
यांचे ƮारेवृƨांÍया  समèया सोडǒवÖयाचा ĤयƤ केला जातो आहे. 

सदर शोधिनबंधाƮारे वृƨांÍया समèया आǔण ×या सोडǒवÖयासाठȤÍया उपाययोजनायांची ǒवèतृत चचा[ 
करÖयात येत आहे.  

 

Ĥèतावना  

भारतात संयुƠ कुटंुबाÍया ǒवघटनातून उƫवलेãया ǒवǒवध समèयांपैकȧ वृƨांची समèया हȣ एक समèया 
आहे. भारताÍया संदभा[त Ǒह समèया 19 åया शतकातील नसून 20 åया शतकातील आहे. Ǒह समèया भारतात 
जाणवÖया आधी अमेǐरका, इंÊलंड, ĥांस, रिशया, यासारÉया देशांमÚये अǔèत×वात आली. ×या राƶांमÚये 
वृƨाĮम, वृƨांना पेÛशन , वृÙÚसाहायता इ×यादȣ काय[Đम काया[ǔÛवत केले जात आहेत.वत[मान काळात वृƨांची 
समèया भारतासह सव[च राƶांत Ǒदसून येते. ितला जागितक समèयेचे èवǾप ĤाƯ झाले आहे . भारतात 
वृƨांÍया सामèयेने गंभीर Ǿप धारण केले आहे. ×यामुळे या समèयेचे भारतातील èवǾप अßयासने, Ǒह 
समèया सोडǒवÖयासाठȤ शासकȧय आǔण अशासकȧय èतरावर होणारे ĤयƤ याचा उहापोह या संशोधन िनबंधात 
करÖयत येणार आहे. 
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संशोधनाची उǒƨçÒये  

१. वृƨांÍया ǒवǒवध समèयांचे  èवǾप बघणे. 
२. वृƨांÍया ǒवǒवध समèयांची कारणे शोधणे. 
3. वृƨांÍया ǒवǒवध समèयांवरȣल शासकȧय आǔण अशासकȧय उपाययोजनांचा  
   आढावा घेणे.  

 

संशोधन पƨती/ Ƹोत  

Ĥèतुत शोध िनबंधामÚये दुáयम Ÿतोतांचा वापार करÖयात आला असून ×यामÚये Ĥकािशत अĤकािशत 
िलखाण , संदभ[ Ēंथ , िनयतकािलके , साƯाǑहके यांचा वापर करÖयात आला आहे. 

 

‘वृƨ‘ या शÞदाचा अथ[  

वाढȣÍया व ǒवकासाÍया Ǻƴीने माणसाÍया आयुçयाचे चारभाग पाडता येतात. बालपण, ताǽÖय (तǽण वय), 
 Ĥौढ×व (Ĥौढ वय) व वृƨावèथा (àहातारपण).×यातील वृƨावèथा हा ĤाÖयाÍया व माणसाÍया आयुçयाÍया 
Ĥौढ×वानंतरचा शेवटचा कालावधी आहे. आयुçयाÍया साधारण पासƵाåया वषा[पासून मृ×यूपयɍतचा (६५ वषȶ ते 
मृ×यू) कालखंडहा वृƨावèथेचा असतो. शरȣराÍया इतर अवèथांĤमाणेच वृƨावèथेची सुǽवात होÖयाचे वय èथळ, 

काळ व सामाǔजक पǐरǔèथती यांनुसार बदलते.या काळात ×वचेवर सुरकु×या पडतात, शरȣरातील ǒवǒवध 
संèथा नीट काम कǾ शकत नाहȣत. शरȣर रोग व आजार यांना बळȣ पडÖयाची शÈयता अिधक असते. या 
अवèथेनंतर åयƠȧला मृ×यू येतो. 

 
वृƨ×वाÍया åयाÉया – 
एलीझाबेत हलȾक –   वृƨावèथा जीवनातील शेवटचा मावळणारा कालखंड होय  . 
हेģी आǔण Èयुिमंग –   जीवनातील मह×वपूण[ तसेच पूण[पणे उपयोगी आǔण Ïयाǒवषयी अिभलाषा असते 
अæया आरंभीÍया काळापासून दूर जाÖयाÍया ĤǑĐयेला वृƨावèथा àहणतात.   

वृƨापकाळाÍया (           ) शाƸानुसार,  मानवी जीवनाचा  शेवटचा कालखंड àहणजे वृƨावèथा होय.        
जागितक आरोÊय संघटनेने(WHO) 60 ते 74 वषȶ वयोगटातील åयƠȧंना वृƨ àहटले आहे. १९८० मÚये, संयुƠ 
राƶ संघटनेने ६० वषा[वरȣल लोकांना वृƨ àहÖयासोबातच वृƨांची खालील  तीन Įेणी मÚये ǒवभागणी करÖयाची 
िशफारस केली होती.  

१. तǽण वृƨ – वय ६० ते ७५ वषȶ  

२. वƨृ वृƨ -वय ७५ ते ८५  

3. खूप वृƨ – वय ८५ पे¢ा अिधक  

जागितक लोकसंÉया डाटा शीट -२००२ मÚये ६५ वçया[वरȣल åयƠȧला वृƨ àहणावे असे àहटले आहे. 
 
भारतात िनवृƣीचे वय ६० वषȶ असãयाने ६० वषा[यावरȣल लोकांना वृƨ मानले जाते.  

भारतात खालीलĤमाणे तीन Įेणी मÚये ǒवभागणी करÖयात आली आहे.  

१. तǽण वृƨ – वय ६० ते ६९ वषȶ  

२. वृƨ वृƨ - वय ७0  ते ७९ वषȶ   
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3. खूप वृƨ – वय ८0 ते ८९ वषȶ  

थोडÈयात, भारतात िनवृƣीचे वय 60 वçया[चे असãयाने 60  वçया[वरȣल åयƠȧला वृƨ àहणता येईल. 
 

भारतातील वƨृांची लोकसंÉया  

भारतात 1961 मÚये वृƨांची लोकसंÉया 2  कोटȣ 90 ल¢ होती, 1971 मÚये 3 कोटȣ 20  लाख , 
1981 मÚये 4 कोटȣ 40 लाख,1991 मÚये 5 कोटȣ 60 लाख , 2001 मÚये 8 कोटȣ 66 लाख तर 2021 मÚये 
ती 13.8 कोटȣंवर पोहचेल. 2011 मÚये भारतातील वृƨ लोकसंÉया 10.38 कोटȣ होती, Ïयात 5.28 कोटȣ 
पुǽष आǔण 5.11 कोटȣ मǑहलांचा समावेश आहे. 2021 मÚये ती 13.08 कोटȣंवर पोहोचेल असे संशोधनकता[ला 
वाटते. ×याचबरोबर 2031 मÚये वृƨांची संÉया 11.38 कोटȣंपयɍत पोहोचÖयाचा अंदाज आहे. यामÚये 9.29 

कोटȣ वृƨ पुǽष आǔण 10.09 कोटȣवृƨ मǑहलांचा समावेश असेल. वृƨांÍया संÉयेत सतत वाढ होÖयाचे मुÉय 
कारण àहणजे मृ×यूचे Ĥमाण कमी होण ेहोय. 
 
वृƨाना भेडसावणाĆया ǒवǒवध  समèया : 
शारȣǐरक समèया  
कोरडे डोळे  : अĮुǒपंडाचे काम कमी झाãयामुळे डोäयात पाणी )अĮू (तयार होÖयाचे Ĥमाण कमी होत जाते .
×यामुळे डोळे कोरडे झाãयासारखे वाटतात  ..नेğ पटलावरȣल रƠवाǑहÛया फुटãयामुळे डोäयांÍया काया[त फरक 

पडतो .Ĥितमा धूसर व अèपƴ Ǒदसू लागते.  

मोतीǒबंदू )Cataract) : ६५ वषा[नंतर मोतीǒबंदूमुळे अंध×व येÖयाचे Ĥमाण बरेच असते  .काचǒबंदूवर 
ढगाळãयासारखे दǔ◌सते यालाच मोतीǒबंदू àहणतात. 
वृƨावèथेत लोकांना अनेक समèयांना सामोरे जावे लागते .शरȣरातील अनेक अवयव कमजोर झालेले असतात , 

×याचबरोबर कुटंुबातील अनेक åयƠȧंची बोलणी खावी लागतात  .अंध×व , दात पडणे, ऐकू कमी ऐने, åयƠȧ 
ओळखता न येणे अशा अनेक समèयांना सामोरे जावे लागते. 
×वचा : ×वचेतील कोलाजीन )Cologen)ची लांबी वाढणे आǔण ×यामुळे ×वचेची लवचीकता कमी होणे  .×वचेचा 

मऊपणा कमी होऊन ती खरबरȣत लागते .ितÍयावरȣल सुरकु×या Ǒदसून येतात .वजन कमी होणे हे पण 
सुरकु×या पडÖयाचे एक कारण आहे.  

केस : àहातारपणाची एक खूण àहणजे केस पांढरे होणे, इतकेच नाहȣ तर ते ǒवरळहȣ होतात  .×यामुळे टÈकल 
पडते .या मागे संĤेरकांÍयातील बदल कारणीभूत आहे.  

हालचाली पूवȸसारÉया सफाईदार हालचाली होत नाहȣत  .हालचाली कमी होतात .चालÖयात बदल Ǒदसतो.  

दात : दात खराब होणे, पडणे, Ǒकडणे, ǑहरÔयांचे आजार होणे हे चालू होते  .नैसिग[क दात पडून ×या Ǒठकाणी 
कवळȣ लावावी लागते .दात पडãयाने ×यांÍया èवĤितमेवर पǐरणाम होतो .तɉडाचे बोळके झाãयामुळे बोलणे 

बरेच वेळा èपƴ होत नाहȣ.  

शरȣर : एकूण शरȣराला बाक येतो  .चालताना तोल जाऊ शकतो .तोल जाऊ नये àहणून हातकाठ ◌ी वापरावी 
लागते. 
िनġा : àहातारपणी झोपेची तĐार सुǾ होते जसे कȧ झोप न लागणे, गाढ झोप न येणे, झोपेतून जागे होणे, 

परत झोप लवकर न लागणे अशा तĐारȣ सुǾ होतात  .मɅदूमÚये असणारे झोप िनयंğण कɅ ġातील रचनेत होणारे 
बदल आǔण संĤेरकांतील बदल.  
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वृƨांÍया सामाǔजक समèया  
(1) आरोÊयǒवषयक समèया-  शारȣǐरक, मानिसक आǔण  भाविनक èवाèØय àहण जे आरोÊय. वाढ×या वृƨ ×वा 
बरोबर शरȣराÍया ǒवǒवध अवयवांची झीज होÖयास सुǽवात होते. ×यामुळे िनमा[ण होणाĆया शारȣǐरक 
अशƠपणाÍया आǔण आरोÊयाÍया समèयांचा संबंध दात, हाडे, पोट, ǿदय, ऐकू येणे, Ǻƴी इ×यादȣंसंबंधीÍया 
तĐारȣंशी असतो. या शारȣǐरक तĐारȣंÍया बरोबरȣने मानिसक समèयाहȣ उƫवू शकतात. ×यामÚये कुटंुबातील 

इतरांपासून तुटãयाची जाणीव, ×यांÍयाबरोबर संघष[, असमाधानाची जाणीव, वैफãयाÍया भावनेतून आलेले नैराæय, 

अèवèथता, एकटेपणा इ×यादȣंचा समावेश असतो. आरोÊयासाठȤ भाविनक èवाèØयहȣ महǂवाचे असते.  
(2) एकटेपणाची समèया - हȣ समèया मानिसक आहे असे वाटले तरȣ ितचा उगम वृƨांÍया जीवनातील Ĥ×य¢ 

अनुभवांमÚये असतो. ǒवशेषतः कोणाचीहȣ सोबत नसणे, मुलेबाळे नसणे, एकÒयानेच वृƨाĮमामÚये Ǒकंवा दुग[म 

भागात राहणे यांसारÉया गोƴींमुळे एकटे पडãयाची भावना बळावत जाते. पती Ǒकंवा पƤीचा मृ×यू, पूवȸ करत 
असलेली कामे वयामुळे करता न येणे यांमुळे एकटेपणाÍया भावनेत भर पडते. काहȣ वृƨांना ×यांÍया èवतःÍया 
Ǒकंवा मुलांÍया घरातून हाकलून ǑदãयाÍया घटनाहȣ घडतात. काहȣंना कुटंुबातील Ǒकंवा शेजारपाजाĆयांमधील 
आपले महǂव कमी झाãयासारखे वाटत राहते. 
( 3(  छळणुकȧची समèया  -  अनेकदा ÏयेƵ आǔण वयोवृƨ åयƠȧंना सƠȧने काम करायला लावणे, Đूरपणे 

वागवणे, छळ करणे, कुचेƴचा ǒवषय बनवणे, ğास देण ेयांसारÉया बाबींना  ×यांना  कुटंुबामÚये तसेच बाहेरȣल 

जगात सामोरे जावे लागते  .×यांÍया बाबतीत शारȣǐरक  छळ आǔण घरगुती Ǒहंसेचे अनेक Ĥसंग घडत असतात .
अनेकदा पैसे, अÛन Ǒकंवा कपÔयांसाठȤ भीक मागणारे वयोवृƨ पहायला िमळतात. 
 
छळाचे Ĥकार 
अ) शारȣǐरक छळ : Ĥ×य¢ मारहाण, ढकलणे, लाथ मारणे, मानिसक खÍचीकरण करणे. 
ब) भावना×मक छळ : मानिसक यातना होतील, मानिसक संतुलन ढळेल असे वत[न करणे. 
क) लɇिगक छळ : अनैितक संबंधास भाग पाडणे, बला×कार करणे, अनैितक èपश[ करणे. 
ड) शोषणा×मक छळ : èवभावाचा गैरफायदा घेणे, पैशावर, संपƣीवर कÞजा करणे, परèपर संपƣीची ǒवãहेवाट 
लावण.े 
इ) वृƨांना िनराधार करणे : रè×यावर आणणे, घराबाहेर काढणे, वृƨाĮमाची वाट दाखǒवण.े 
 

(4) आिथ[क असुरǔ¢तता- अनेक वृƨ åयƠȧ ×यांÍया कुटंुबांवर आिथ[क आधारासाठȤ अंशतः Ǒकंवा पूण[तः 
अवलंबून असतात. ǒपतृĤधान संèकृतीमÚये सव[साधारणपणे ×यांची जबाबदारȣ मुलावर Ǒकंवा मुलांवर पडते. 
दैनंǑदन आǔण वैƭकȧय गरजा भागवÖयासाठȤ सव[च वृƨ åयƠȧंना िनवृƣीवेतनासारखा İोत उपलÞध असतोच असे 
नाहȣ. ×यामुळे काहȣ वृƨ åयƠȧ आिथ[क आधार आǔण मदत यांसाठȤ कुटंुबातील इतर åयƠȧंवर अवलंबून 
असतात.  
(5) सहानुभूतीचा अभाव-  åयè त वेळापğके, जीवनपƨतीमधील यांǒğकता, भौितक सुखांची हाव यामÚये 
अडकलेãया जगात जगणारे लोक बहुतेक वेळा वृƨांÍया गरजांकडे ल¢ देÖयास उ×सुक नसतात. कुटंुबातील 
सदèय Ǒकंवा नातेवाईकहȣ सहसा वृƨांÍया समèयांवर घरÍया घरȣच आपापãया सोयीने जुजबी उपाय 
शोधÖयाÍया मागे असतात. घरातील तǽण मुले, Ĥौढ Ǒकंवा काळजी घेणाĆया इतर åयƠȧंना वृƨांÍया समèया 
नीटपणे समजून घेता येत नाहȣत. वृƨांना वागवताना ×यांÍयाकडून जबरदèती केली जाÖयाची शÈयता असते.  
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(6) मानिसक आरोÊयाÍया समè या- यामÚये अèवèथता आǔण नैराæय या समèयांचे Ĥमाण वृƨांमÚये अिधक 
असãयाचे Ǒदसते. या समèयांÍया बरोबरȣने आपण कुटंुब , िमğ आǔण नातेवाईकांना भार झालो आहोत, अशी 
अपराधी भावनाहȣ अनेकांमÚये बळावलेली Ǒदसते. माğ आता या समèयांमधून बाहेर पडÖयासाठȤ मानसोपचार 
घेÖयाबƧलचे गैरसमज कमी होत असून ×याबƧलचा नकारा×मक Ǻǒƴकोन बदलत आहे.  
(7) आरोÊयसेवांÍया उपलÞधतेचा अभाव- अनेकदा शारȣǐरक Ǒकंवा मानिसक आजारांÍया उपचारासाठȤ उपलÞध 
असलेãया आरोÊयसेवांचा लाभ घेणे वयोवृƨ åयƠȧंना शÈय होत नाहȣ. ǒवशेष×वाने वृƨांमÚये आढळणाĆया 
कंपवात (Parkinson's) èमृतीħंश (Alzheimer's), अिनयिमत मल×याग (Irritable Bowel Syndrome), मूğाशयाÍया 
èनायूंची िशिथलता (Incontinence) अकाय[¢मता यांसारÉया शारȣǐरक आǔण मनोǒवदलता (Schizophrenia), 

ǑƮĢुवीय मनोǒवकार (Bipolarity), पराकोटȣÍया वैफãयातून आलेले नैराæय (Depression), कंटाळा, आदरास पाğ 
नसãयाची भावना यांसारÉया मानिसक आरोÊयाÍया समèयांÍया उपचारासाठȤ पुरेशा सुǒवधांचा अभाव असतो. 
तसेच ǔजथे या सुǒवधा उपलÞध आहेत ितथे जाऊन ×यांचा लाभ घेणे अनेक वृƨांना शÈय होत नाहȣ.  
(8) वृƨाĮमांची अपुरȣ संÉया - देशातील वृƨाĮमांची संÉया खेदजनक वाटावी इतकȧ अपुरȣ आहे. जे थोडेफार 
वृƨाĮम आहेत ते समाजातील अनेक गरȣबांना परवडÖयाजोगे नाहȣत. जे वृƨाĮम चालवले जातात ×यांमÚये 
आवæयक सोयीसुǒवधांचा अभाव असãयाचे आढळते, तसेच वृƨांची काळजी घेताना ×यामÚये आपुलकȧचा अभाव 
असतो. या गोƴींमागे असलेली åयापारȣ वृƣी आǔण हाव Ǻǒƴआड करता येणार नाहȣ. 
(9) दुब[ल घटक - भारतीय समाजातील दुब[ल घटकांमधील वयोवृƨ åयƠȧंची पǐरǔèथती तर अिधकच वाईट 
आहे. यांमÚये ǔƸया, समलɇिगक, उभयलɇिगक, तृतीयपंथी आǔण अपंग åयƠȧंचा समावेश होतो. एकटȣ राहणारȣ 
Ƹी, शारȣǐरक, मानिसक आǔण भाविनक ǺçÒया स¢म नसलेãया åयƠȧंÍया बाबतीत अनेकदा सेवाशुĮुषा 
करÖयास मनुçयबळ उपलÞध नसते 

 (10) शोषण ǒवषयक समèया - åयǔÈ तगत èवÍछता राखणे, बँक आǔण कायदेशीर åयवहार यांÍया 
दèतावेजांवर सहȣ करणे यांसारÉया गोƴींसाठȤ दुसĆयांवर अवलंबून असणाĆया वयोवृƨ åयƠȧ अनेकदा शोषणाला 
बळȣ पडÖयाची शÈयता असते.  
 

ÏयेƵ नागǐरक/वयोवृƨ यांÍया समèयांवरȣल उपाययोजना 
(1) सरकारची भूिमका- वृƨांÍया देखभालीसाठȤ धोरण आखणे आǔण ×याची अंमलबजावणी करणे हȣ कɅ ġ 
सरकारÍया अख×यारȣतील ‘सामाǔजक Ûयाय आǔण मनुçयबळ ǒवकास’ खा×याची जबाबदारȣ असते. हȣ जबाबदारȣ 
राÏय सरकाऱे, सेवाभावी संèथा आǔण नागरȣ समाज यांÍया साहाáयाने पार पाडली जाते. 
(2) सरकारȣ धोरणे - जानेवारȣ 1999 मÚये वृƨ åयƠȧंÍया èवाèथाची काळजी घेÖयासाठȤ राƶीय धोरण जाहȣर 
करÖयात आले. वृƨ åयƠȧंना आĮय देणाĆया वृƨाĮमांची िनिम[ती करणे, वृƨांना आधार देणे, वृƨांÍया 
समèयांबाबत समाजामÚये जागृती करणे, आरोÊयकɅ ġांमधून वृƨांसाठȤ आवæयक असणाĆया सेवा-सुǒवधा पुरवणे, 

असुरǔ¢त घटकांÍया सुरǔ¢ततेची åयवèथा करणे वगैरे गोƴींसाठȤ राÏयसरकारांकडून िमळणारे सहकाय[ या 
धोरणामÚये गृहȣत धरलेले आहे.  
(3) अंमलबजावणीची योजना - वृƨांसाठȤ जाहȣर केलेãया योजनेची Ĥभावी अंमलबजावणी होÖयासाठȤ असलेली 
यंğणा मंǒğमंडळातील ǒवǒवध मंŧयांÍया िनयंğणाखाली असलेãया खा×यांÍया एका समÛवियत सिमतीƮारे 
राबवली जाते.  
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(4) सेवाभावी संèथांची भूिमका - भारतातील ǒबगरसरकारȣ सेवाभावी संèथांनी वृƨांÍया साहाáयासाठȤ मोलाची 
कामिगरȣ बजावली आहे. उदाहरणाथ[, ‘हेãपएज इंǑडया’, ‘हाम[नी इंǑडया’, ‘दादा दादȣ’, ‘ǑडǔÊनटȣ फाउंडेशन’, 

‘नाईǑटंगेãस मेǑडकल Ěèट’, ‘सीनेजरस[’ इ×यादȣ. आता या कामाला बळ देÖयासाठȤ आंतरजालाƮारे काम करणारे 
गट èथापन झालेले आहेत.  
(5) िश¢णåयवèथेची भूिमका - सामूǑहक सेवाĤकãपांÍया माÚयमातून (कàयुिनटȣ सǔåह[स ĤोजेÈÒस) Ǒकंवा 
संपक[ योजनांƮारे (आऊटǐरच ĤोĒॅàस)् Ǒकंवा सामाǔजकǺçÒया उपयुƠ उ×पादनाÍया काया[तून (सोशली युजफुल 
ĤॉडǔÈटåह वक[ ) आǔण एन.एस.्एस.् Ʈारे शाळांना ÏयेƵ नागǐरक, वयोवृƨ यांÍया समèयांÍया बाबतीत Ĥबोधनाचे 
काय[ करता येणे शÈय आहे. असे काय[Đम राबवãयामुळे वृƨांÍया शारȣǐरक, भाविनक, आिथ[क, मानिसक आǔण 
वैƭकȧय गरजांबƧल समाजात जागृती िनमा[ण होईल आǔण समाजामÚये ×याबƧलची योÊय मूãये ǽजू शकतील. 
(6) कुटंुबाची भूिमका - कुटंुबातील सव[च सदè य नातेवाईकांनी कुटंुबात पोषक वातावरण ठेवÖयाचा Ĥय× न केला 
पाǑहजे. कुटंुबातील Ï येç ठ åयÈ तींकडे असणाĆया अनुभवाचा व जाणतेपणाचा आदर केला पाǑहजे. ×यांना घर, 

शेजारपाजार आǔण समाजामÚये घडणाĆया गोƴींमÚये सामावून घेतले जावे असे वातावरण िनमा[ण करÖयामÚये 

महǂवाची भूिमका बजावली पाǑहजे. 
 

िनçकष[ 
भारतात वृƨांÍया समèयेने गंभीर Ǿप धारण केलेले आहे. पूवȸचे एकğ कुटंुब जाऊन आईवडȣल व 

लहान मुले एकğ राहत असलेले एककɅ ġȣ वा एकेरȣ कुटंुब अǔèत×वात आले. वृƨ माणसे अशा कुटंुबात तǽण 
नातलगांपासून व एकमेकांपासून तुटत व अलग पडत गेãयाचे Ǒदसून येते. कौटंुǒबक नातेसंबंधातील अशा 
बदलांचे दुçपǐरणाम वृƨांना भोगावे लागतात. पूवȸÍया एकǒğत कुटंुबात वृƨांना लाभणारा आदर व अिधकार 
कौटंुǒबक ǒवघटनामुळे व एककɅ ġȣ कुटंुबपƨतीमुळे लोप पावत गेला, तसेच कुटंुबĤमुख àहणून असलेले वृƨांचे 
èथानहȣ ढळत गेले. कुटंुबातील तǽण व वृƨ ǒपÕयांमÚये मानिसक दुरावा व ǒवसंवाद यांची खोल दरȣ िनमा[ण 
होत गेãयाने वृƨांना Ǒक×येकदा गंभीर भाविनक ताणतणावांना तɉड ƭावे लागते. आधुिनक समाजात झपाÒयाने 
होत असलेले नागरȣकरण, åयवसायĤधान जीवनपƨती व ×यांतून उɮ भवलेली गितशीलता, तǽण ǒपढȣची 
åयवसायािभमुखता व आधुिनक अथ[åयवèथेत ×यांना ĤाƯ झालेले महǂवपूण[ èथान इ. घटकांमुळे आधुिनक 
उƭोगĤधान समाजजीवनात वृƨ ǒपढȣला गौण व दुáयम èथान पतकरावे लागते. वाढ×या वयाबरोबर 
उɮ भवणाĆया वृƨांÍया शारȣǐरक-मानिसक åयाधी व तदनुषंिगक समèया यांत ल¢णीय वाढ झाली असून, 

×यांची उĒता व गांभीय[ भेडसावणारे आहे. तसेच कौटंुǒबक आधार गमावलेãया वृƨांÍया िनवाĆयाचा Ĥưहȣ  
ǒबकट झाला आहे. 

तरȣपण कुटंुब, समाज ,èवयंसेवी संèथा आǔण सरकार या घटकांÍया माÚयमातून वृƨांÍया समèया 
सोडǒवणे शÈय होऊ शकते.   
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ABSTRACT 
 Urban life cannot be imagined without domestic 
workers. The whole family can go out and engage in economic 
activities only because a domestic worker is responsible for 
taking care of the household chores. Domestic women workers 
are one such class of workers, whose exploitation continues even 
today. To say that even if they are workers, they are considered 
as maids. Some of them work in several households, some work 
for a limited time in one household, and some work full-time in 
one household. These domestic women workers are subjected to 
various kinds of cruelty, atrocities, and exploitation. Cases of atrocities against women domestic workers 
keep coming to the fore. But such cases often come to the fore only when there is a big or frightening 
incident, otherwise, the cries of most of the women workers are left suffocating in the four walls of the 
brothels. Due to the fear of snatching their livelihood, they are unable to even complain about the violence 
against them. In this research paper, the socioeconomic problems of the unorganized domestic workers of 
the unorganized sector in Nagpur city have been studied. 

  
KEYWORDS: Domestic Workers, Female Domestic Workers, Unorganized Sector, Nagpur City, Socio-
Economic Problems 

INTRODUCTION : 
 There has also been an 
increase in the demand and 
supply of domestic workers, 
especially women. In the 1931 
census, 2.7 million of the 
country's population was 
marked as 'domestic workers. 
At the same time, in the 1971 
census, this number decreased 
to just 67,000. However, 
between 1991 and 2001, there 
was a sudden increase of 120 
percent in the number of 
domestic workers. The  

 maximum increase was seen in 
the number of women working 
outside the home. According to 
official figures, between 2001 
and 2011, the number of women 
aged 15-59 working as domestic 
workers in the country increased 
by 70 percent. In 2001, where the 
number of female domestic 
workers in the country was 1.47 
crore, in 2011 this number 
increased to 2.5 crores. 
 The number of women 
registered in the Domestic Labor 
Board in Nagpur district is more  

 than 1 lakh 14 thousand. Most of 
these working women are 
widows, abandoned women, and 
many other distressed women. 
These domestic working women 
can be divided into three 
categories, first, those who work 
in multiple households, second 
those who work for a limited 
time in a single household, and 
third those who work full time in 
a single household. . 35 types of 
work are edited by these women. 
The work of domestic women 
workers is very difficult. Most of  
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them work in multiple households and have to work continuously from morning to evening to earn a 
living. Not only this, apart from this, they also have to do their household work. 
 Firstly, the Domestic Workers (Conditions of Work) Bill was made in 1959, but due to non-
implementation, it remained in history. At present, the bill regarding unorganized sector workers 
(including domestic workers) has been introduced and passed in the year 2004. But scholars say that 
due to the inadequacy of its provisions, it does not see the possibility of getting any special help to 
women doing domestic work. The National Commission for Women has sent a draft to the government 
after consultation with various stakeholders. This law also includes provisions for the regulation of 
placement agencies and providing social security to women domestic workers, but the process of 
practical implementation of this law requires more discussion and mutual consultation. The 
Maharashtra government passed a law in the year 2008 for these women domestic workers. Under this 
law, considering them as salaried employees, they have also been given the eligibility for paid leave. It 
has also been talked about making available the facility of loans, health insurance, and provident fund 
on easy terms. There is also a provision for the establishment of the District Welfare Board for the 
implementation of these laws. 
 According to statistics, there are 47.5 lakh domestic workers in the country. Interestingly, only 
10 out of 31 states and union territories have made domestic workers part of the schedule of the 
Minimum Wages Act. The Periodic Labor Force Survey classifies domestic work as "informal". While 
wages for domestic workers range from Rs 1,000 to Rs 10,000 in rural Nagpur, it ranges from Rs 2,000 
to Rs 13,000 in urban Nagpur. In the year 1980, the domestic workers in Pune went on strike and after 
that, they together formed the Pune City MolkarniSanghatana. The organization demanded an increase 
in salary and sick leave. Presently there are many domestic workers' unions in Pune, Nagpur, and 
Mumbai. 
 Official figures say that there are lakhs of domestic workers in the country. But according to the 
68th round of NSSO-2011-12, about 39 lakh people work as domestic workers in private households, of 
which 26 lakhs are women. Census figures say that around 1.25 lakh children in the country are forced 
to work as domestic workers or at dhabas. International Labor Organization after analyzing NSSO and 
employment and unemployment surveys says that in 2009-10 two-thirds of domestic workers were 
working in urban areas. Most of them are illiterate or have little education and are also unskilled. They 
are one of the poorest and most exploited groups in the country. They must depend on their employers 
as they do not have any legal protection under the labor laws of India. 
 
RESEARCH METHODOLOGY: 
 The research paper has depended on secondary data.  
 
OBJECTIVE OF RESEARCH: 
1) To study the social problems of the unorganized domestic workers of the unorganized sector in 

Nagpur city. 
2) To studythe economic problems of the unorganized domestic workers of the unorganized sector in 

Nagpur city. 
3) To study the present status of unorganized domestic workers in the unorganized sector in Nagpur 

city. 
 
SOCIO-ECONOMIC PROBLEMS OF UNORGANIZED DOMESTIC WORKERS OF UNORGANIZED 
SECTOR IN NAGPUR CITY: 
 Domestic work is a far more important source of employment for women workers than for men 
in Nagpur city. About 81 percent of women in Nagpur city work in this informal sector, which is double 
the share of any other informal employment. This work is often done by poor and unskilled migrant 
women from rural districts and marginalized communities. Domestic workers receive fewer wages, and 
legal or social protection than other workers in various informal sectors in Nagpur city. Very few 
domestic workers in Nagpur city work on a labor contract basis. They usually have no provision for 
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maternity leave, access to health care or monetary benefits, period leave, or pension. Today some Acts 
like the Unorganized Social Security Act 2008 and the Sexual Harassment of Women at Workplace Act 
2013 can prove to help protect them but till now there is no comprehensive law for the workers of this 
sector. It should be noted that for most women their workplace is someone's home. In such a situation, 
it becomes almost impossible for them to take advantage of this law for sexual harassment. Even before 
the pandemic in Nagpur city, domestic workers have been facing discrimination and exploitation based 
on class, caste, etc. In such a situation, there is a need for policy changes to improve and protect their 
living standards. 
 Domestic workers in Nagpur city have to work six low-wage jobs to realize the state's minimum 
wage. Cleaning, food preparation, maintenance, and the time spent performing these tasks determine 
workers' wages. However, on the downside, skill, reputation, and experience are not given much 
consideration while fixing the salary. Trustworthiness, hard work, and punctuality are the main aspects 
of recruitment. Due to the heavy workload of domestic workers, they often fall prey to back pain, 
tiredness, etc. Some tasks like washing dishes and washing clothes cause wounds in the fingers of the 
hands of women, yet they have to do the same work. Out of these, only 3 grams of hemoglobin was 
found in the blood of many women whereas its normal level is 11.5 grams to 15.5 grams. It is difficult 
for them to get medical treatment even when their health is bad because they do not have time to spend 
in public hospitals and they cannot afford to pay the cost of private medical care. 
 In Nagpur city in the past most of the women domestic workers were full time and working with 
the same family created a social and psychological bond between them and the family taking the work 
which provided them security in case of adversity. Now, due to working in many houses, she finds work 
near her residence and wants that there should be a minimum distance between the workplace and her 
residence. This is the reason why slums are also settled around the middle-class settlements in the city. 
In the process of beautification of the city, whenever efforts are made to remove them from there and 
settle them in new houses, they do not like to go there because these settlements are far away from the 
workplace. Due to unorganized and piecemeal work, the wages they get depend on their bargaining 
power. This is the reason why there is a lot of disparity in the rates of wages. 
 The most common reason for hiring domestic workers in Nagpur city is free time for 
caregiving/emotional tasks. Additionally, "frees up time for paid work/can keep a job" is also one of the 
most cited reasons. Female domestic workers working in affluent localities get relatively better wages. 
Due to the increasing number of maidservants, the variety of work, and the huge number of job takers, 
the task of giving legal protection to them has become necessary in today's circumstances even though 
it is quite challenging. Women workers have been neglected in our labor laws anyway. This is the 
reason why these domestic working women have been neglected in all the laws regarding minimum 
wages, working hours, protection from occupational hazards, etc. 
 Domestic workers in Nagpur city have no bargaining power due to poverty, illiteracy, and the 
unskilled. They cannot decide the terms of their work. That is why not even organized. Can the 
unorganized people think of any kind of strike? There have been many initiatives to make laws and 
regulations for domestic workers. In this regard, in 2015, BJP MP Kirit Bhai Solanki introduced the 
Domestic Workers (Excellent Working Conditions) Bill in Parliament. But that bill is still pending. In 
2011, the International Labor Organization approved Convention No. 189 to protect domestic workers. 
India is yet to ratify it. The 2008 Act to provide social security to unorganized laborers in the country 
and the 2013 Act to prevent sexual harassment at the workplace also do not recognize the rights of 
domestic workers. Nor has the Child Labor Act of 1986 recognized domestic work as hazardous. The 
2015 bill also prohibited the use of children in domestic work. At present, there is no such law at the 
national level, which sets rules and regulations for domestic workers. However, states such as 
Maharashtra and Kerala have set up domestic workers' welfare boards. 
 Women domestic workers in Nagpur city work continuously from morning to evening for 
livelihood. Due to the heavy workload, their health is badly affected, but they are not able to take leave 
due to the fear of wages being cut. It also becomes difficult to get treatment in case of ill health, because 
it takes a long time in government hospitals and more money is spent in private hospitals. There are 
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lakhs of women domestic workers in the country, but their work is classified as non-productive work. 
They do not have any fixed wages; it completely depends on the will of the employer. 
 According to an estimate, the number of domestic workers in the country is between 40 lacks to 
one crore, and in any civilized society and modern economy, such a large population cannot be kept out 
of legal protection. The Government of Maharashtra implemented a separate welfare act for domestic 
workers in the year 2008. Named 'The Maharashtra State Domestic Workers Welfare Board Act, 2008'. 
The fight of domestic workers is for the right-to-work law. Not only to implement welfare facilities but 
the nature of this law is to deprive the rights of the workers. This act came in 2008 and the board was 
established in 2011. Schemes such as scholarship schemes, honorarium schemes, computer schemes, 
etc. were given through the board; But they were not fully implemented. This board was dissolved in 
between. This board was not constituted by the government. At present, the Development Officers have 
been deputed as Single Member Boards for Domestic Workers. Since the inception of the Single Member 
Board, no new scheme has been launched except Aam Aadmi Bima Yojana for domestic workers. As a 
result, there was very little registration of domestic workers in the Welfare Board. 
 Most of the women domestic workers in Nagpur city are from economically and socially 
backward and underprivileged communities. This social status of theirs also creates opposite situations 
for them. Sexual harassment, accusations of theft, showering of abuse or denial of use of toilets, etc. 
inside the house, and untouchability are common with them. The problem is that they do not have any 
organization to raise their voice against the atrocities on them. Because of this, they are not able to 
negotiate with the employer regarding wages and facilities. If there is violence against them by the 
employer or any member of their family, then there is no other forum except the complaint to the 
police, where they can express their views. 
 There are more than two crore domestic workers in the state. However, till 2014 only 36 
thousand 866 workers were registered. It is unfortunate that the work of the Domestic Workers 
Welfare Board, established in 2011 in the state, is still only on paper. While the central government is 
preparing to formulate a national policy for domestic workers, it is being speculated how the sufferings 
and problems of the laborers are being considered by the registration in the state. 
 There is a social security law for workers in the unorganized sector in the country, in which 
domestic workers are also included, but there is no such law at the national level so that their working 
conditions are better and they get the right wages. Most domestic helpers start working at a very young 
age and are paid less than the minimum wage prescribed by the government. 
 Currently, Nagpur city has the largest number of part-time workers in the country. These 
workers are domestic workers in closed rooms. Their employment, place of employment, and working 
hours are not fixed. Mall culture is now increasing the number of such workers. That's why there is a 
need to change the definition of domestic workers. However, due to the neglect of the government in 
terms of work and other facilities, the situation remains the same. Abusing, mental, physical, and sexual 
abuse is common among these women working as domestic help. 
 At present, 17 thousand 55 domestic workers members have benefited till 31 August 2014 
under Janashree Bima Yojana in Nagpur city. 31 children of laborers got the benefit of a scholarship. 
After the death of a domestic worker, her family was given Rs 30,000. There were ten applications for 
maternity assistance. Out of these, only four people got the help of five thousand each. Nagpur is the 
sub-capital of the state. Despite this, Nagpur city is lagging far behind in the strict implementation of the 
scheme. Due to being poor, illiterate, and unskilled, they do not have much information. The 
government should bring a law for these laborers as soon as possible and enforce their working hours, 
salary, and right to organize. 
 
CONCLUSION: 
 First, initiatives will have to be taken to include domestic workers among working women. The 
government has announced bringing a bill for domestic workers. If domestic workers get the status of 
workers, they will be able to lead a dignified life. Laws have been made for them in some states, but this 
has not happened across the country. Apart from this, the real fight is with the feudal mindset, without 
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ending discrimination and oppression cannot be removed. Mainly the apathetic attitude of the state has 
been held responsible for the plight of domestic workers. It is because of this indifference that the 
owners get a free hand to use almost judicial power. This type of dictatorial power was given to the 
owners in the early colonial period by the British as a quasi-punitive authority, in which the owners had 
full right to determine the work and to force the workers to quit or re-employ the labor relationship. 
The attempt was declared a criminal act. Undoubtedly, continuous non-payment of wages for several 
months and restrictions on leaving work make domestic work akin to a form of bonded labor. 
Therefore, serious efforts should be made to bring domestic workers under the ambit of social security. 
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Abstract 
Like all other biological components, proteins undergo continual turnover, which may 
significantly affect an organism's ability to respond quickly to environmental changes. Of 
course, protein turnover is influenced by the rate of protein synthesis and degradation, 
which are both controlled separately. Fish that consume higher protein diets retain more 
protein, and it has been theorised that some of the energy from the proteins' digestion is 
instead used to fuel the growth of somatic and gonad tissues. During the pre-spawning 
stage, the pituitary gland and forebrain display prominent protein staining. The intensity 
of bromophenol blue staining is also moderate histochemically during the spawning phase 
of the pituitary gland. The steroids that the ovaries of the G. mullya produced are thought 
to have had a favorable influence on the rise in proteins in the forebrain during the pre-
spawning stage. The reduced protein concentration in the forebrain during spawning may 
be caused by the release of ovarian hormones. The complete hypothalamo-hypophysial 
axis is proven to contribute to the growth of the gonads when proteins are shown 
histochemically. 
Keywords : hypothalamus, pituitary,  histochemical localization, Garra mullya 
INTRODUCTION 
The majority of fish species reproduce seasonally, and gonadal maturation occurs when 
conditions are ideal for offspring survival (Hoar, 1969). Fish species have a wide range of 
reproductive methods that are multiple adaptations to a wide range of aquatic conditions. 
This variation may relate to aspects of gametogenesis such as the length of vitellogenesis 
and egg morphology as well as sexuality, spawning, parental behaviour, sensitivity to 
environmental influences, and sexuality (Jalabert, 2005). To produce fertilizable gametes 
(i.e., eggs and sperm) required for successful reproduction as well as the pituitary-
dependent synthesis and secretion of a variety of steroid hormones which regulate the 
development of germ cells are the basic complementary functions of the gonads in 
teleosts, similar to those of higher vertebrates (Nagahama, 1982). The regulation of 
reproduction is greatly influenced by a variety of extrinsic variables in addition to neuro-
hormonal regulation. The tropics' freshwater habitat is significantly altered by the rainy 
season due to changes in the pH and level of the water, light intensity, temperature, smell, 
and other factors. Accordingly, environment and photoperiod are said to have an impact 
on gonadal development, increasing the gonadosomatic-index (GSI). Gonadosomatic-
index is a regularly used indicator of reproductive maturity (GSI). Because the size to 
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which the fish grows and at which it matures varies widely, measurement by size is 
inaccurate (Lowe-Mc Connell, 1982).. 
Hypothalamus is the most important and largest part, located below the thalamus 
representing ventral most diencephalic region. Anterior part of the hypothalamus contains 
pre-optic area (POA). Two important nuclei centers are present in the hypothalamus, one 
is nucleus pre-opticus (NPO) and the other is nucleus lateralis tuberis (NLT). Both have 
nerve cells of secretary nature. Hypothalamus projects ventrally in a pouch like 
downgrowth, the infundibulum, tip of which bears hypophysis or pituitaty gland. 
Infundibulum contains hypothalamic and pre-optic nerve fibers involved in 
neuroendocrine regulatory functions. Hypothalamus plays an important role in regulating 
the endocrine system through the hypophysis (Savage, 1968). 
The hypophysis or pituitary gland is situated below the diencephalon (hypothalamus) just 
behind the optic-chiasma and anterior to saccus vasculossus. It is an oval body, 
compressed dorsoventrally. Male pituitary gland is smaller than that of females (Kumar 
and Tembhare, 1996). The teleostean pituitary is known for its remarkable structural 
diversity. Studies on fish pituitary glands prove that many physiological functions like 
growth, reproduction, reproduction related behavior, instinct for identification, regulation 
of body electrolytes balance and gonad development are controlled by hormones that are 
released from the pituitary gland, in the same way as it functions in mammals (Val-sella 
et al., 1977 and Evans, 1998).  

In the protoplasm of cells, nitrogenous substances like proteins are the most prevalent 
solids. Proteins make up about 75 percent of the body's solid matter. The body has 21 
amino acids in considerable amounts, which are known as globular proteins and are the 
main building blocks of proteins. Proteins are kept in a globular shape by coiling and 
folding of the peptide chains. Proteins are soluble in water or salt solutions. In the body, 
these proteins carry out many diverse tasks. Certain body tissues take involvement in the 
storage of amino acids, some more so than others (Guyton, 1976). The constant turnover 
of proteins, like all other cellular components, may have a substantial impact on an 
organism's capacity to quickly adapt to environmental changes (Goldberg and Dice, 
1974). Of course, the rate of protein synthesis and breakdown, which are both regulated 
separately, affects protein turnover (Goldberg and Odessey, 1974). Fish that eat higher 
protein diets retain more protein, and it has been hypothesised that some of the energy 
from the digested proteins is diverted for somatic and gonad tissue growth instead of 
being used for maintenance and regular metabolism (Lee and Putman, 1973). 
Adenohypophysis is glandular in nature and further subdivided into rostral pars distalis 
(RPD) (proadenohypophysis), proximal pars distalis (PPD) (meso-adenohypophysis) and 
pars intermedia (PI). This is a widely accepted terminology (Prasadarao et al., 1972; Jose 
and Sathyanesan, 1980). In the current study, proteins are histochemically shown in the 
hypothalamus and the pituitary using light microscopy in G. mullya. 
MATERIALS  AND  METHODS 
This fish is a annual breeder and breeds naturally in running water and is available 
throughout the year, can be transported and maintained under laboratory conditions easily 
and better suited for experimental purposes; therefore it was selected for the present study 
Histochemical methods: 
The fish were given a 0.2% paraldehyde anaesthesia before having their ovaries removed, 
some of which were then immediately preserved in Carnoy's fixative. Tissues that had 
been fixed with Bouin's fixative were moved to 70% alcohol, dehydrated there, cleaned in 
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xylene, and then imbedded in paraffin wax at 580 to 600°C. The tissue was treated for 
histological studies by being sliced on a microtome at a thickness of 10 m, and the ovary 
was cut at a thickness of 6 m to 8 m in both transverse and saggital planes. Sections were 
hydrated in water, deparaffinized in xylene, passed through declining grades of alcohol, 
stained in Mercury Bromo Phenol Blue, rinsed in 0.5% glacial acetic acid, and then 
differentiated in tertiary butyl alcohol till blue colour showed. Cleared in xylene and 
mounted in DPX. 
OBSERVATIONS 
Presence of proteins in forebrain and pituitary is demonstrated by mercury bromophenol 
blue (MBPB) method (Mazia et al., 1953). During resting phase (late October - mid 
February), in the hypothalamus, NPOp shows moderate staining of MBPB (Fig.01). 
while NLT shows light staining (Fig.06). In the pituitary, PPD cells show light staining 
(Fig.11). In preparatory phase (late February - mid April), in the hypothalamus, 
NPOp axons show intense staining of MBPB (Fig.02), while NLT show intense staining 
(Fig.07). In the pituitary, PPD cells show moderate staining (Fig.12). During pre-
spawning phase (late  April - early June), in the hypothalamus, NPOp shows  intense 
staining of MBPB (Fig.03). while NLT shows intense staining (Fig.08). In the pituitary, 
PPD cells show moderate to intense stain (Fig.13). Further during spawning phase ( 
June – August end), in the hypothalamus, NPOp shows intense staining of MBPB 
(Fig.04). while NLT shows moderate staining (Fig.09). In the pituitary, PPD cells show 
moderate  stain (Fig.14). Lastly during postspawning phase (September - mid 
October), in the hypothalamus, NPOp shows weak staining of MBPB (Fig.05). NLT 
shows moderate staining (Fig.10). In the pituitary, PPD cells are intensely stained 
(Fig.15).  
DISCUSSION 
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 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 
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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 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 (Peter and Yu, 1997). 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 diverted to gonad in 
response to spawning activity. 
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). 
CONCLUSION 

The pituitary gland and forebrain exhibit strong protein staining during the pre-spawning 
phase. In the pituitary gland's spawning phase, the intensity of bromophenol blue staining 
is also moderate histochemically. It is assumed that the increase in proteins in the 
forebrain during the pre-spawning stage may have been influenced positively by the 
steroids that the ovary of the G. mullya produced. The release of ovarian hormones may 
be the cause of the lower protein concentration in the forebrain during spawning. When 
proteins are shown histochemically, the entire hypothalamo-hypophysial-gonadal axis 
contributes to the growth of the gonads. 
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Fig. 01: Transverse section (T.S.) of brain through diencephalon during resting phase 
showing moderate staining in nucleus preopticus pars parvocellularis (NPOp). 
MBPBx400X. Fig. 02: T.S. of brain through diencephalon during preparatory phase 
showing intense staining in NPOp. MBPBx400X. Fig. 03: T.S. of brain through 
diencephalon during pre-spawning phase showing moderate to intense staining in NPOp. 
MBPBx400X. Fig. 04: T.S. of brain through diencephalon during spawning phase showing 
intense staining in NPOp. MBPBx400X. Fig. 05: T.S. of brain through diencephalon during 
post-spawning phase showing weak staining in NPOp. MBPBx400X.Fig. 06: Transverse 
section (T.S.) of brain through diencephalon during resting phase showing light staining in 
nucleus lateralis tuberis (NLT). MBPBx400X. Fig. 07: T.S. of brain through diencephalon 
during preparatory phase showing moderate to intense staining in NLT. MBPBx400X. Fig. 
08: T.S. of brain through diencephalon during pre-spawning phase showing intense 
staining in NLT. MBPBx400X. Fig. 09: T.S. of brain through diencephalon during 
spawning phase showing moderate staining in NLT. MBPBx400X. Fig. 10: T.S. of brain 
through diencephalon during post-spawning phase showing moderate staining in NLT. 
MBPBx400X. Fig. 11: Transverse section (T.S.) of pituitary gland during resting phase 
showing light staining in proximal pars distalis (PPD). MBPBx400X. Fig. 12: T.S. of 
pituitary gland during preparatory phase showing moderate staining in proximal pars 
distalis (PPD). MBPBx400X. Fig. 13: T.S. of pituitary gland during pre-spawning phase 
showing moderate to intense staining in proximal pars distalis (PPD). MBPBx400X. Fig. 
14: T.S. of pituitary gland during spawning phase showing moderate staining in proximal 
pars distalis (PPD). MBPBx400X. Fig. 15: T.S. of pituitary gland during post-spawning 
phase showing intense staining in proximal pars distalis (PPD). MBPBx400X. 
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Abstract Adsorption forms are by and large broadly 
utilized by different specialists for the expulsion of 
substantial metals from waste streams utilizing activated 
carbon as an adsorbent. As of late, the requirement for 
protected and efficient strategies for the exclusion of 
dense metals from degraded water has required research 
energy toward the generation of minimal effort options to 
monetarily accessible activated carbon. In this way, there 
is a critical need that every possible wellspring of agro-
based modest adsorbents should be investigated and their 
attainability for the expulsion of substantial metals must 
be examined in detail. In this investigation, the adsorption 
process of Cleome viscosa was examined concerning Cd2+ 
and Pb2+ particles. This plant has not gained much 
significance and is plentiful in the Indian atmosphere. The 
batch adsorption technique was utilized for ideal pH, 
contact time, and initial metal concentration. The 
adsorption procedure pursues pseudo-second- order 
reaction kinetics, and in addition Langmuir and 
Freundlich adsorption isotherms. The maximum removal 
efficiency of 99% for Cd (II) at pH 5, 98% for Pb (II) at 
pH 6 was observed using Cl.viscosa. 

Keywords Cl.viscosa, adsorption, cadmium, lead, 
acetic acid, formalin 

Introduction 

According to the 2018 world 
organization world development  need
 new arrangements in overseeing water assets to 
deal with rising difficulties to water security 
caused by people development and 
environmental amendment. In the event that we 
don't do anything, somewhere in the range of five 
billion individuals will live in zones with poor 
access to water by 2050. It is the ideal opportunity 
for us to re-evaluate nature-based arrangements 
(NBS) to help accomplish water the 
destinations. (As cited in Chow, L. 2018) One 
noteworthy part of ecological corruption is the 
consumption of the asset of fresh water on Earth 
because of phenomenal pollution happens by the 
expansion of deadly synthetics in water frames as a 
result of current anthropogenic exercises. Water 
degradation occurs chiefly due to heavy metals 

incorporation like cadmium, copper, lead, 
arsenic, zinc etc. Cadmium can primarily be found 
in the earth's crust. It comprises in the companies as 
an inescapable side-effect of zinc production. It 
enters the earth principally through the ground, since 

metal that has known different applications reliably. 
It has been utilized for application in metal things, 
connections and pipelines, in paints and pesticides 
also. (Aenab, 2013) It has caused lead contamination 
to be a global issue. In vehicle motors lead is burnt, 
forming lead salts. This lead-cycle caused by human 
creation is substantially more reached out than the 
normal lead-cycle. These lead salts enter the earth 
through drains of autos. (Zaki, et al., 2017; 

lead and cadmium normally introduces into the 
environment. 

These are especially infamous because of their 
abnormal state of lethality.  Lead can cause a few 
undesirable impacts, for example, interruption of the 
biosynthesis of hemoglobin and feebleness, an 
ascent in circulatory strain, kidney harm, unnatural 
birth cycles and unobtrusive premature births, 
disturbance of CNS, cerebrum harm. (Alimardan & 
Darabi, 2015; George & Udayashankar, 2017) 
Where, cadmium exposes human wellbeing to 
serious dangers, as it can aggravate malignant 
growth, kidney harm, mucous film devastation, 
retching, bone harm and in addition influence the 
formation of progesterone and testosterone.  

Therefore, the output for cheap, gainful, 
and accessible water treatment progressions can't be 
overemphasized. A couple of methodology have 
been analyzed for the treatment of dirtied water, yet 
biosorption is an arrangement of choice since it is 
unobtrusive, easy to perform, fast, normally well-
disposed and less limited by other techno-fiscal 
examinations that torment distinctive strategies. In 
any case, low biosorption of metals by many of the 
biosorbents, limits their utilization. 
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Subsequently, appropriate synthetic 
alteration may enhance its adsorption for lethal 
metals. (Xu, et al., 2017) The Cl.viscosa leaves 
powder is treated with ethanoic acid and formalin to 
avoid the discharge of color from the leaves powder 
in to the solution throughout adsorption. 
(Tharkeswar, et al., 2011) This additionally 
introduces penetrability on the surfaces, so up its 
metal chelating ability and sorption capability. 
Therefore, this study aims to modify weed with 
combination of above mixture and investigate data. 
The subsequent adsorbents were utilized to examine 
the elimination of Cd (II) and Pb (II) particles from 
fluid solutions, while the data statistics were 
clarified utilizing isotherm studies. (Rao & 
Kashifuddin, 2014) 

Material and methods 

Adsorbent Preparation 

The leaves of Cleome viscosa were collected from 
the roadside area of Nagpur city, Maharashtra and 
were washed with water to remove dust and dirt etc. 
and were dried in sunlight.  The dried leaves were 
then converted into fine powder by grinding in a 
mechanical grinder. The powder was sieved and the 
<300 µm fraction was separated. (Quiser, et al., 
2009) 

Chemical Pre-treatment 

Cleome viscosa leaves powder was subjected to pre-
treatment. For this 5 ml of (15%) aqueous formalin 
and 100 ml of 0.1N acetic acid were blended, to 
which 10 g of washed leaf powder was included. The 

until the point that the blend converted to thick 
slurry (Tharakeswar, et al., 2011). The slurry was 
washed with deionised refined water and afterward 
dried up for 2-3 hours at 100ºC. The ready biomass 

was then kept in air tight glass containers to be 
preserved from moisture. The produced biosorbent 
was used in the following studies.  

Adsorbate Preparation 

Lead and cadmium stock of 1000 mg/L solution 
was set up by dissolving 1.6 g of AR grade lead 
nitrate and 0.6131 g of cadmium chloride in 1000 
ml of distilled water. The pH of the arrangement 
was observed to be +5. All other chemicals utilized 
in this investigation were AR Grade. Working 
solutions of required concentrations were prepared 
from this stock as required and stored in 500 ml 
reagent bottles.  

Characterization 

The SEM and FT-IR spectra was used to determine 
surface morphology and to demonstrate the 
functional groups on surface of modified Cleome 
viscosa leaves powder. The SEM analysis shows 
large voids in the structure acts as cavities to adsorb 
heavy metals  while after adsorption there is a 
crowding of adsorbed metal as shown in (Fig 1(a) 
and Fig 1(b)). The surface functional groups were 
ascertained by FTIR in the modified Cl.viscosa 
leaves. The IR spectra were recorded in the range of 
400-4000 cm-1. The various chemical bonds in the 
sample are responsible for more sorption activity. 
The broad peak at 3427 cm-1 is assingned to 
alcoholic and phenolic ( OH) group. The bands at 
2917 cm-1, 2851 cm-1 and 1456 cm-1 are assingned 
to alkanes (-CH2, -R-CH2CH3) CH stretching. The 
band at 1740 cm-1 is assingned to aromatic (C=O) 
and (C=C) stretching vibrations represents hard 
bonding of C-atoms. The adsorption peaks at 1231 
cm-1 and 1016 cm-1 shows carboxylic and ester 
linkages in powder. 

 

  

Figure 1 SEM image of Cl.viscosa leaves powder a) Before b) After. 

a b 

454



ISSN : 2454-2415 Vol. 7, Issue 3, March, 2019    

International Journal of Innovative Knowledge Concepts, 7(3) March, 2019  

 

  
 
 

 

The bands at 1533 cm-1 and 1148 cm-1 represents 
amino groups. This concludes that high percentage 

of hydroxyl groups in powder enhances its sorption 
capacity.

 

Figure 2 FT-IR spectra of Cl.viscosa leaves powder before adsorption. 

 

The adsorption experiments were conducted by 
mixing various amounts of Cleome viscosa leaves 
powder (0.2-1.0 g/L) in 25 mL of Cd (II) and Pb (II) 
aqueous solutions (100 mg/L concentration) in 150 
ml conical flasks. Reproduce group tests were 
utilized to decide metal sorption limit of the biomass 
in 150 mL conical flasks by contacting 
approximately 0.2g of the plant powders with 25mL 
of metal solution for determining effect of pH (2-
10), time (30 min-150 min), and metal concentration 
(10 mg/L  110 mg/L). The conical flasks were 
shaken on a mechanical shaker throughout the 
adsorption analysis and groupings of metal in the 
filtrate arrangements were resolved utilizing the 
Atomic Absorption Spectrometer (AAS) (GBC906 
AA model). 

The measure of metal particles adsorbed (qe) from 
aqueous solution and percentage removal of metal-
ions were determined by using the following 
equations. 

qe =  ( Co-Ce)V                           ...(1) 
                  m                                                                  
% Removal =   (Co-Ce)   x 100                            
...(2) 
                                C0                                                    

where, qe is the balance adsorption limit of metal 
adsorbed on unit mass of the Cl.viscosa leaves 
powder (mg/L); Co and Ce are the initial and 
equilibrium metal concentration respectively;  (V) is 
the volume of metal solution (L); m is the weight of 
adsorbent (g). (Sebastian, et al., 2017) 

The equilibrium process between adsorbent and 
adsorbate are best clarified by sorption isotherms. 
The present examination manages the relevance of 
Langmuir, Freundlich adsorption isothermal models 
to test information. 

Kinetic study  

Investigations to decide the adsorption equilibrium 
time on Cl. viscosa leaves powder was performed 
for a period interim going from 30 to 150 min. A 
known load of the adsorbent was set in 150 mL 
stoppered funnel shaped cup containing 25 mL of 
the metal solution at known concentrations under 
consistent shaking. The adsorbent was isolated from 
the metal solution by filtration. The filtrate was 
gathered and evaluated utilizing Atomic Absorption 
Spectrometer (GBC906 AA demonstrate). The 
adsorption quantity at time (t), qt (mg/g), was 
determined by: 
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qt = (C0-Ct)  

               m 

Where C0 and Ct (mg/L) are the concentrations of 
the metal at first and at the time (t) freely. (Hameed. 
B. et al., 2007). V (L) is the volume of metal course 
of action and m (g) is the mass of the adsorbent 
utilized. 

Result and discussion 

Effect of the adsorbent dose 

The investigation of the impact of measure of the 
adsorbents was completed to watch the minimum 
possible amount which indicates most extreme 
adsorption. Impact of the measure of adsorbents was 
done by choosing an adsorbent scope of 0.2-1.0 g for 
Cl. viscosa leaves powder with a metal 
concentration of 100 mg/L. It demonstrates that an 
expansion in the measure of the adsorbent prompts 
a decline in the expulsion of the lead while rises 
cadmium evacuation (Fig 3).The more prominent 
rate adsorption at high adsorbent measurement is 
because of accessibility of increasingly dynamic 
active sites of the adsorbents for the adsorption. A 
measure of 0.2 g was picked as ideal sum for lead 
and 1 g for cadmium separately for the batch 
investigation of the adsorption procedure. 

 

Figure 3 Effect of adsorbent dose on adsorption 
of metals from the solution 

Effect of concentration at varying temperatures 

Adsorption experiments for the lead and cadmium 
metal were carried out by varying the concentration 
from 10mg/L to 110mg/L. The experimental results 
show that an increase in the concentration led to an 
increase in the amount of lead adsorbed while 
reverse effect showed by cadmium metal. For 
further studies an optimum concentration of 30ppm 
for cadmium and 110ppm for lead metal solution 
was considered. (Fig 4) 

 

Figure 4 Effect of initial concentration of metal 
ion solution on adsorption process 

Effect of pH 

The adsorption exeriment was completed 
demonstrating the impact of pH going from 2-10. 
The mixture was shaken on mechanical shaker at 
100 rpm at 25°C for a hour and a half. For lead the 
greatest adsorption was acquired at pH 6.0 and for 
cadmium at pH 5.0. (Fig 5) 

 

Figure 5 Effect of pH on adsorption of metal ion 
from the solution 

Effect of contact time 

Contact time assumes an indispensable job in the 
adsorption as it proposes that essential required time 
of contact for inferring most extreme adsorption of 
the metal at the adsorbent surface. The measure of 
the lead adsorbed at clear interims of time going 
from 30 to 150 min was observed for a steady 
measure of adsorbents (0.2 g for lead and 1.0 g for 
cadmium) at a specific concentration (Fig 6). With 
the expansion in time, the adsorption rate of the 
metal slowly advances and after that diminishes for 
metal both the metals. 
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Figure 6 Effect of contact time on adsorption 
of metal ion from the solution 

Adsorption isotherm 

The isotherm generally depicts the adsorption 
framework with some vital data from which we can 
build up a condition speaking to the outcomes and 
we can utilize the condition for specific purposes. So 
as to examine the adsorption isotherm, two balance 
isotherms were considered: the Langmuir and the 
Freundlich.(Kareem. S., et al. 2014) The Langmuir 
adsorption isotherm is the best known about all 
isotherms depicting adsorption. (Langmuir. I. 1918) 

Langmuir isotherm 

The Langmuir isotherm suggests that the coverage 
of adsorbate particles on a rigid surface happens in 
a monolayer. It is accepted that once the adsorbent 
site is secured with the metal atoms no further 
adsorption happens at that site. It additionally 
proposes that all the adsorption locales are of 
identical vitality. (Kara. A. et al.,2012) Langmuir 
condition is expressed as  

Ce/qe = 1/Qm KL + 1/Qm Ce 

Where, qe (mol/g) and Ce (mol/L) are the 
measures of the adsorbent and concentration of the 
metal preparation at equilibrium separately. (Fig 7) 

On looking at the regression coefficients acquired 
for Freundlich and Langmuir it may be anticipated 
that the Langmuir isotherm is progressively 
supported by the adsorption procedure. The 
information introduced above demonstrates that 
Langmuir adsorption isotherm charts are preferred 
over Freundlich adsorption isotherms. The 
favourability of the adsorption procedure was 
likewise dictated by ascertaining a dimensionless 
division constant RL by utilizing condition.  

RL = 1/ (1+KL C0) 

Where C0 is the underlying metal ion concentration 
(mol/L) and KL (L/mol) is Langmuir constant. The 

estimation of RL shows the kind of adsorption 
isotherm to be unfavourable (RL >1), favourable (0 
<RL<1) or irreversible (RL = 0). 

 

Figure 7 Langmuir adsorption isotherm for the 
adsorption of metal ion on Cl.viscosa. 

Freundlich isotherm 

The Freundlich isotherm is an after effect of the 
supposition that the adsorption happens on a 
heterogeneous surface and non-uniform 
dissemination of the temperature of adsorption. The 
Freundlich model was connected to ascertain the 
adsorption information of metal, according to the 
given equation:  

Log (qe) = log (Kf)+ 1/n log(Ce)  

Kf (mol/g) and n are the Freundlich constants, 
exhibiting adsorption limit and adsorption drive 
independently. The graphical representations for the 
Freundlich isotherm of the adsorbent for two metals 
alongside their R2 standards are given in (Fig 8) . It 
was discovered that estimations of n lies between 
1<n<10 shows positive adsorption. 

  

Figure 8 Freundlich adsorption isotherm for the 
adsorption of metal ion on Cl.viscosa. 
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Kinetics study 

So as to decide and decipher the modules of metal 
particles adsorption over the adsorbent, parameters 
supervising sorption energy, active sorption data 
were precisely fitted to the pseudo-second-order. As 
can be scrutinized, the pseudo second order 
condition showed up, obviously, to be the best-
fitting model. The plot of straight kind of the pseudo 
second order for the adsorption of lead and cadmium 
particles is appeared in the (Fig 9). The assertion of 
the preliminary data with the pseudo second order 
dynamic model exhibits that the chemisorption 
controls adsorption of the metals particles onto the 
adsorbent. 

 

 

Figure 9 Pseudo Second Order plot for the 
adsorption of metal ion on Cl.viscosa. 

 

 

Figure 10 Comparative removal of lead and 
cadmium by Cl.viscosa leaves powder.  

Conclusion 

From this work it was found that Cl.viscosa has 
higher adsorption efficiency for metal lead and 
cadmium at any given parameter. The expulsion 
productivity for cadmium was observed to be great 
than lead. The equilibrium information were best 
fitted by the Langmuir adsorption isotherm and the 
adsorption energy can be effectively fitted to pseudo 
second order response with R2=1.The leaves of 
Cl.viscosa plant studied in this work are freely 
available. The treatment of adsorbent is concurring 
with the standard of green science and less time is 
required to process high adsorption. Therefore the 
eco-friendly adsorbent Cl.viscosa is relied upon to 
be naturally and financially achievable for the 
expulsion of cadmium and lead from aqueous 
solution. 
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Abstract 

Qualitative screening for phytochemical presences using phytochemical tests of three medicinal plants viz., Annona squamosa, Citrus 

maxima and Boerhavia diffusa for identification of the chemical components using their methanol extract.  From this present study we 

found out that the phytochemical investigation of Annona squamosa, Citrus maxima and Borehavia diffusia demonstrates the presence of 

secondary metabolites like Tannins, Terpenoids, Flavonoids, Saponins and Alkaloids. Plant extract analysis showed presence of 

phytochemicals such as tannins, flavonoids, phenols, glycosides, steroids, terpenoids, saponinsb and alkaloids, which are known to have 

presence of the physiological and the medicinal activities as well. Numerous studies have substantiated that the existence of these 

phytochemicals or bioactive compounds give the physiological as well as medicinal properties to the plants studied in the treatment of 

different illnesses. 

Keywords:Phytochemical, primary metabolites, secondary metabolites, medicinal plants, Annona squamosa, Citrus maxima, Boerhavia 

diffusa 

Introduction 

The presence of phytochemical constituents in medicinal plants 

attributes to the curing as well as for healing of human diseases [1]. 

The plant kingdom is a wealth of prospective drugs and in the recent 

years there has been an increasing awareness about the importance 

of medicinal plants. Medicines from the plants are simply obtainable, 

more cost-effective, safe, economical and seldom have side effects. 

They are one of the richest source of traditional systems medicines, 

modern drugs, food supplements, nutraceuticals, intermediates and 

chemicals for synthetic drugs. The usage of plants and plant products 

as medicines can be traced to the beginning of human civilization. 

The earliest mention of plants for medicinal purpose is found in 

“Rigveda” in Hindu culture, which is believed to have been written 

between 4500 - 1600 B.C. and is supposed to be the oldest source of 

human knowledge. The foundation of medicinal science of India, 

“Ayurveda” deals with specific properties of drugs and various 

aspects of science of life and the art of healing in its eight division. 

The world health organization (WHO) predicted nearly 80% of the 

population of developing countries still depend for their primary 

health care needs on traditional medicines, which are mostly plant 

medicines [2]. 

Phytochemicals occur naturally in the parts of medicinal plants / 

vegetables like leaves, roots that give a defence mechanism and offer 

protection from various diseases. Phytochemicals consists of 

primary and secondary compounds or metabolites, wherein 

chlorophyll, proteins and common sugars are included in primary 

compounds and secondary compounds include terpenoids, alkaloids, 

phenolics, tannins and flavonoids compounds [1]. These compounds 

are synthesized by primary or secondary metabolism of the living 

organisms. Secondary metabolites are chemically and by taxonomy 

extremely varied compounds with unclear function. These are 

extensively used in the human therapy, veterinary, agriculture, 

scientific research and innumerable other areas. Currently around 

one hundred twenty active compounds which have been isolated 

from the higher plants and widely used in the modern medicine 

today, around eighty percent showed a positive correlation between 

their traditional use of the plants from which they are derived and the 

modern therapeutic use. Plant products have been used as medicines 

since ancient time known as phytomedicines. It would be good to 

have the knowledge of the chemical elements of the plants as this 

information might provide valuable insight for synthesising the 

complex chemical substances [2,3,4,5]. 

For synthesising the compounds having specific activities to treat 

various health ailments and chronic diseases, the correlation between 

the phytochemical constituents and the bioactivity of plant would be 

required to know as well [6].  

Preliminary screening of phytochemicals in medicinal plants is very 

significant need for discovering and developing novel therapeutic 

agents which will have improved efficacy. Various research groups 

have also reported these kinds of studies all through the world. Thus, 

the present study deals with the screening based on phytochemical 

tests of s three medicinal plants viz., Annona squamosa, Citrus 

maxima and Boerhavia diffusa for identifying their chemical 

constituents. All these plants show different bioactivities which were 

later correlated with the existence of some specific phytochemical 

constituents. 

Materials and Methods 

Plant materials 

The present study includes three plant species namely, Annona 

squamosa L.(Annonaceae). Citrus maxima L.(Rutaceae), Boerhavia 

diffusa L.(Nyctanginaceae). 

Sample collection 

Out of these three medicinal plants two plants, Annona Squamosa 

and Borehavia diffusa were collected locally from Nagpur 

University area and Citrus maxima plant was collected from 

Bengaluru, Karnataka. The plants collected were identified 

botanically in department of Botany, Nagpur University. Different 

parts of these medicinal plants were used for phytochemical analysis. 

1. Citrus maxima belongs to Rutaceae family. Citrus maxima, 

perennials commonly known as Papanus or pomelo having presence 

throughout India. Like other citrus plant, these are rich in Vitamin C 

and are generally eaten as fruit. It has been used in the native 

medication system as tranquillizer for nervous infections, epilepsy, 

uncontrollable coughs and for treating haemorrhagic diseases. It is 

said to be a cardiac stimulant, also having antitoxic and appetizing 

property [7]. For this present phytochemical analysis leaves, stem 

and fruit pulp of Citrus maxima were used. 

2. Boerhavia diffusa L. belongs to Nyctaginaceae family, commonly 

known as 'Punarnava' in the Indian system of medicine, is a perennial 

creeping herb found throughout the waste land of India. The roots 

are presumed to be diuretic and laxative and are given for the 

treatment of jaundice, ascites and ansarca. The Boerhaavia species 

have been used for medicinal purpose in different societies from 

ancient times. The herbal medicine has progressed and changed 

throughout the years. This plant has gained lot of importance in the 

field of phytochemistry because of its various pharmacological and 

biological activities [8]. Whole plant of Boerhavia diffusa L. was 

used for this present phytochemical analysis. 

3.Annona squamosa L. is commonly known as the custard apple tree 

and belongs to the Annonaceae family. It is observed to have a wider 

cultivation in the tropical regions. Also, since it is edible in nature, it 

is grown all through India. The fruit pulp tastes very sweet because 

of its higher sugar content to the dry mass, so it has higher calorie 

value. This plant is known to exhibit various medicinal properties. 

Annona squamosa from very old folklores have been reported as an 

anti-tumor, anti-diabetic, anti-inflammatory, anti-lipidimic, 

460

http://www.ycjournal.net/


VOL. IX, ISSUE XXIX, APRIL 2019                         MULTILOGIC IN SCIENCE                         ISSN 2277-7601 
An International Refereed, Peer Reviewed & Indexed Quarterly Journal in Science, Agriculture & Engineering 

www.ycjournal.net                            NAAS Rating- 5.20                            Impact factor-4.035                            162 

antioxidant and as an insecticidal agent. The presence of the cyclic 

peptides characterizes the same. Moreover, for overcoming the 

hysteria and fainting spells, inhaling of the crushed leaves was done 

and was also applied on the ulcers and wounds for curing. Dysentery 

was treated by taking the leaf decoction [9]. Parts of Anona 

squamosa plant i.e fruit pulp and leaves were used for the present 

phytochemical analysis. 

 

Preparation of plant extracts 

Solvent extraction 

Soxhlet extraction method was used to prepare the crude plant 

extract using methanol as the extractant. 10gm of powdered plant 

material was uniformly packed into a thimble and extracted with 

100ml of methanol. This process of extraction was done for 18- 24 

hours continuously. Chlorophyll was removed from the extract 

wherever necessary by treating it in the separating funnel with 

Methanol extract with hexane. By keeping beakers in water bath set 

at 55ºC, the extracts were concentrated by having all the solvent 

evaporate. Dried extract was kept in refrigerator at 4ºC for its future 

use in phytochemical analysis. 

Qualitative phytochemical analysis 

Using methanol extract for all samples and following the standard 

protocols, preliminary qualitative phytochemical screening was 

carried out [10,11,12].  

1. Detection of alkaloids 

i. Mayer’s test: A few ml of plant extract was taken and two drops 

of Mayer’s reagent was added along the sides of test tube. 

Appearance of white creamy precipitate indicated the presence of 

alkaloids. 

ii. Dragendroff’s test: 3ml of the filtrate was taken and 1ml of 

Dragendroff’s reagent (potassium bismuth iodide) was added. The 

appearance of brick red precipitate indicated the presence of 

alkaloids. 

iii. Wagner’s test: Few drops of Wagner’s reagent was mixed with 

few ml of plant extract along the sides of test tube. A reddish- brown 

precipitate established this test as positive. 

2. Detection of fixed oils and fats 

 Spot test: A small quantity of plant was taken and this extract was 

pressed between two filter papers. Presence of oil stain on the paper 

indicated the presence of fixed oils. 

3. Detection of terpenoids 

0.5 ml of chloroform was added to 1 ml of extract followed by an 

addition of few drops of concentrated sulphuric acid. Formation of 

reddish brown precipitate indicated the presence of terpenoids in the 

extract. 

4. Detection of saponins  

Foam Test:  20 ml of water was added to 2g extract. Observation of 

persistent foam after shaking this vigorously, indicated the presence 

of saponins. 

5. Detection of flavonoids 

i. Shinoda’s test: 2ml extract was dissolved in alcohol and a piece 

of magnesium was added, concentrated hydrochloric acid was added 

dropwise and heated. Presence of flavonoids is indicated by the 

appearance of magenta colour. 

ii. Alkaline reagent test: Aqueous solution of sodium hydroxide 

was added to 2ml extract. Change in the blue to violet colour 

indicated presence of anthrocyanins, blue to yellow colour indicated 

presence of flavones and yellow to orange colour indicated presence 

of flavonones. 

6. Detection of steroids 

i. Libermann – Burchard reaction: 2 ml extract was mixed with 

chloroform and 1-2 ml acetic anhydride was added. From the sides 

of test tube, 2 drops of concentrated sulphuric acid were added. 

Appearance of first red, then blue and finally green colour indicated 

the presence of steroids. 

ii. Salkowski test: 2ml of chloroform and 2 ml of concentrated 

H2SO4 was added to 2 ml of plant extract and shaken well. If the 

chloroform layer appeared red and acid layer appeared greenish 

yellow fluorescent, this confirmed the presence of steroids. 

7. Detection of coumarins 

5 ml of ethanolic solution was evaporated and the residue was 

dissolved in 1-2 ml of hot distilled water. The volume was divided 

into two parts. Half the volume was taken as a witness and to another 

volume 0.5 ml 10% NH4OH was added. Two spots were put on filter 

paper and examined under UV light. Intense fluorescence indicated 

the presence of coumarins. 

8. Detection of gum and mucilage 

2.5ml of absolute alcohol was added to 1ml of extract with constant 

stirring. Then the precipitate was dried in air and examined for its 

swelling properties. Swelling observed would indicate presence of 

gum and mucilage. 

9. Detection of volatile oils 

0.1 ml of diluted sodium hydroxide and a small amount of diluted 

hydrochloric acid were added to 2 ml of extract. Presence of volatile 

oils is indicated by the formation of a white precipitate. 

10. Detection of carotenoids 

10ml of the extract was taken in a test tube and was evaporated to 

dryness on a water bath. This was followed with the addition of 2-3 

drops of saturated SbCl3 in CHCl3 to the residue. A blue-green colour 

eventually changing to red indicated the presence of carotenoids. 

11. Detection of phenols 

i. Ferric chloride test: 5 ml of distilled water was added to 50 mg 

extract in a test tube. Few drops of neutral 5% ferric chloride solution 

were also added. The presence of phenolic compound is indicated by 

a dark green colour. 

ii. Liebermann Test: When phenol is treated with sodium nitrite in 

presence of concentrated sulphuric acid, deep blue or green colour is 

produced. On treatment of water the blue or green colour changes to 

red or brown colour. Formation of indophenol gives the presence of 

the red colour. The red colour again changes to blue or green by 

addition of strong alkali like sodium hydroxide. The presence of 

phenol group is indicated by blue or green colour. 

12. Detection of tannins 

i. Ferric chloride test: 5 ml of distilled water was added to 50 mg 

extract in a test tube. Few drops of neutral 5% ferric chloride solution 

were also added. The presence of phenolic compound is indicated by 

a dark green colour. 

ii. Gelatine test: 50 mg extract was dissolved in 5 ml of distilled 

water and 2 ml of 1% solution of gelatine containing 10% NaCl was 

added. White precipitate indicated the presence of phenolic 

compounds. 

iii. KI Test: Few drops of KI were added to the filtrate, the change 

in colour from pink to brown indicated presence of tannins. 

Data analysis 

Whenever the test reagent was added to the prepared sample for the 

phytochemical test, the change of colour was observed. The result 

was recorded as present (+) or absent (-) depending on the outcome 

of the test. All experiments were done in triplicates.

Phytochemicals Annona squamosa Annona 

squamosa 

Citrus 

maxima 

Citrus 

maxima 

Citrus 

maxima 

Boherhavia 

diffusa 

(Fruit pulp) (Leaves) (Leaves) (Fruit) (Stem) 

Phenols + + + + + + 

Alkaloids + - + + + + 

Saponins + + + – + – 
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Tannins + + + + + + 

Flavonoids + + + + + + 

Steroids + + + – – + 

Terpenoids + + + – – + 

Coumarins – + + + + + 

Gums & Mucilage + – – + – – 

Volatile Oils - + – – – – 

Fixed Oils and Fats - + – – – – 

Carotenoids - + + – – + 

(+) = Presence, (–) = Absence 

Results and Discussion 

From this present study we found out that the phytochemical 

screening of Annona squamosa, Citrus maxima and Borehavia 

diffusia indicates the presence of Tannins, Saponins, Flavonoids, 

Terpenoids and Alkaloids.  

The different analysis of the plant extracts showed the existence of 

phytochemicals such as flavonoids, saponins, glycosides, phenols, 

tannins, steroids, terpenoids, and alkaloids, which are known to 

display medicinal as well as physiological activities. Several 

academics have stated the antispasmodic, analgesic and antibacterial 

[12, 13] properties of alkaloids. Glycosides are known to lower the 

blood pressure according to many reports [14]. Phenolic compound 

holds biological properties such as anti-carcinogen, apoptosis, anti-

aging, anti-inflammation, anti-atherosclerosis, cardiovascular 

protection and improvement of endothelial function, as well as 

inhibition of angiogenesis and cell proliferation activities [15]. The 

plant extract also contains saponins which are known to yield 

inhibitory effect on inflammation [16]. Steroids have been stated to 

possess antibacterial properties [17] and they are very important 

compounds especially due to their relationship with compounds such 

as sex hormones [18]. The growth of many fungi, yeasts, bacteria 

and viruses can be inhibited by tannins [19]. 

Conclusion 

The presence of medicinally important phytochemicals in the plants 

was studied. Preliminary qualitative phytochemical screening 

showed presence of phenols, steroids, terpenoids, alkaloids, tannins, 

flavonoids, saponins and gums & mucilage in Annona squamosa 

(fruit pulp) sample. Presence of phenols, tannins, flavonoids, 

steroids, terpenoids, saponins, coumarins, volatile oils, fixed oils and 

fats and carotenoids was found in Annona squamosa (leaves) sample. 

Presence of phenols, , flavonoids, steroids, terpenoids, saponins, 

coumarins,  tannins and carotenoids was found in Citrus maxima 

(leaves) sample. Presence of phenols, tannins, flavonoids, alkaloids, 

coumarins and gums & mucilage was found in Citrus maxima (fruit) 

sample. Presence of phenols, tannins, flavonoids, alkaloids, saponins 

and coumarins was found in Citrus maxima (stem) sample. Presence 

of phenols, tannins, flavonoids, steroids, terpenoids, alkaloids, 

coumarins and carotenoids was found in Boherhavia diffusa sample. 

Several studies proved that the presence of these phytochemicals or 

bioactive compounds contribute medicinal as well as physiological 

properties to the plants studied in the treatment of different ailments. 

Therefore, extracts from these medicinal plants can be a good source 

for novel drugs. The traditional medicine use is already there for 

these plants as well as it is suggested that further work should be 

carried out to isolate, purify, and characterize the active constituents 

responsible for the activity of these plants on different types of life 

threatening diseases as well as day to day life diseases. 
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Abstract :  In this investigation, the adsorption process of pre-treated Alternanthera ficoidea leaves powder was examined concerning 

lead metal. The batch adsorption method was employed for optimum pH, contact time, initial metal concentration and different 

temperature. The Langmuir, Freundlich, Temkin and DRK isotherms were studied. Langmuir adsorption isotherm was found to be 

favourable at high temperature with maximum monolayer capacity of 39.68 mg g-1 at 304K. From DRK isotherm, energy E was less 

than 8 KJmol-1, suggesting that Pb (Ⅱ) adsorption onto A.ficoidea leaves powder is physical sorption. The adsorption procedure showed 

negative Gibb’s free energy which indicates spontaneity of the reaction. The enthalpy and entropy were positive which reveals physical 

adsorption and endothermic nature of the process. The research suggests the applicability of pre-treated A.ficoidea leaves powder for the 

removal of Pb (Ⅱ) ions. 

 

Keywords:  A.ficoidea, adsorption, lead, isotherm, thermodynamics. 

 

I. INTRODUCTION 

 

 

Fast monetary development and urbanization are stressing demand and supply gap of water, also causes environmental change which 

could additionally affect the accessibility of water in the nation as it compromises the water cycle [1]. The untreated modern effluents 

and sewage being discharged into water bodies become unhygienic. A detailed inspection directed by the Central Water Commission 

says 42 streams in India have two harmful substantial amounts of lead and iron above permissible limits. This report observed that 

enormous measures of lead (from 69 streams) were obtained throughout three seasons—summer, winter and storm [2]. The expulsion of 

lead particles from water is one of the significant parts of contamination control. The damage of water with the lead species mostly 

emerges because of the ill-treated transfer of effluents from toxic enterprises. Lead is the widespread lethal metal contaminant of 

environment that causes fragility issue, inconvenience and injury to the living creatures. Lead may show some dependable negative 

wellbeing effects such as colic, obstruction and frailty. 

In this manner, dense metal particle elimination from sewage effluents and other water assets is fundamental to guarantee natural and 

human security. The worry of ecologist as well as the administration on this issue had come up with tremendous research on building up 

a trend setting innovation for the expulsion of substantial metals from water and wastewater [3]. Use of activated carbon as an adsorbent 

is a successful and straightforward strategy for waste treatment because of its high interior porosity and thus high absorptivity. 

In recent years, the high cost of activated carbon has encouraged many researchers for the use of renewable and low-cost adsorbent 

precursors. Physical activation and chemical activation are the two commonly used methods to prepare the adsorbent. The chemical 

activation method using different chemicals are highly preferred giving a large surface area thereby high micropore yield [4]. Similar 

type of framework is used for the removal of lead particles by A.ficoidea as adsorbents. The researchers have made use of different plant 

materials like A. nilotica [5], Manihot esculenta [6], Ficus benghalensis [7], Sida acuta [8], saffron leaves [9], E. crassipes [10], Aloe 

vera leaves [11] for the expulsion of lead particles. The easily available decorative plant Alternanthera ficoidea is viewed as an intrusive 

and tricky weed. The goal of this examination is to use tremendously accessible wild Alternanthera ficoidea plant leaves as an adsorbent 

to discard lead from known concentrations of the lead solution by improving the diverse physicochemical parameters. In this research, 

plant leaves powder of A.ficoidea was used to evaluate the effect of factors such as contact time, amount of adsorbent, initial pH, initial 

concentration of lead metal ion and temperature for the biosorption of lead metal ion in aqueous solution. 
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II. MATERIALS AND METHODS 
 

2.1. Chemicals and Instruments 

All the chemicals used in this work were purchased from Merck. The stock solution of Pb (II) was prepared by dissolving lead 

nitrate in distilled water and the desirable concentrations (10 to 110 mg L-1 ) of Pb (II) were obtained [12], in 10 - 110 mg/L range. The 

solution pH was measured by pH meter and adjusted using HCl and NaOH. Batch adsorption studies were done on a mechanical shaker 

with 100 rpm. 

 

2.2 Sample Collection and Preparation  
The leaves of Alternanthera ficoidea were collected from the roadside area of Nagpur city, Maharashtra and were washed with 

water to remove dust and dirt etc. and were dried in sunlight.  The dried leaves were then converted into fine powder by grinding in a 

mechanical grinder. The powder was sieved and the <300 µm fraction was separated.  

Alternanthera ficoidea leaves powder was subjected to pre-treatment. For this, 5 ml of 15% aqueous formalin and 100 ml of 0.1N acetic 

acid were blended, to which 10 g of washed leaf powder was added. The blend was stirred and heated at 45˚C for 20 hours until the 

point that the blend converted to thick slurry. The slurry was washed with deionised refined water and afterwards dried up for 2-3 hours 

at 100ºC. The ready biomass was then kept in airtight glass containers to be preserved from moisture. The produced biosorbent was used 

in the following studies [13].  

 

2.3. Characteristics of adsorbent 

The SEM and FT-IR spectra were utilized to decide surface morphology and to exhibit the functional groups on the surface of 

modified Alternanthera ficoidea leaves powder. 

 

2.4. Batch Adsorption Studies 

The Pb (II) adsorption isotherms were determined using adsorbent dose of (0.2-1.0 g/L), initial concentrations of Pb (II)  (10 to 

110 mg/L),  temperature at (T = 294, 299,304 K) with constant pH +5 at 100 rpm . The A.ficoidea - Pb (II) suspensions were placed on a 

shaker for 90 min to establish the equilibrium condition. At that point, 10 ml aliquots of the A.ficoidea - Pb (II) suspensions were 

separated utilizing filter paper (Whatman No. 41). The leftover Pb (II) ions were identified by Atomic Absorption Spectrometer (AAS) 

(GBC906 AA model). 

 

2.5. Data Analysis  

Equation (1) is the per cent of Pb (II) removal by A.ficoidea and Equation (2) is amount of adsorption at equilibrium (qe, mg/g):  

qe =  ( Co-Ce)V                           ... (1) 

               m                                                                  

% Removal =   (Co-Ce) x100                                            ... (2) 

                              C0                                                    

Where Co and Ce = initial and equilibrium concentrations of Pb (II) ions; v = total volume; w = weight of adsorbent. All the experiments 

were repeated for triplicate values. 

 
III. RESULTS AND DISCUSSION 

 
3.1. Characterization of adsorbent 

Fourier transform infrared (FT-IR) spectroscopy was used to evaluate the functional groups on the surface of A.ficoidea within the 

range of 600 - 4000 cm−1 [14], as shown in “Fig. 2”. FT-IR measurement for A.ficoidea showed the presence of the following groups: 

O-H stretching (a strong peak at 3428 cm−1), C-H stretching (a weak peak at 2851 cm−1), C=O (1743 cm−1), N-H (1533 cm−1) and 

N=O, N-O, S=O (1317 cm−1). The portrayal of A.ficoidea as adsorbent is a significant investigation to understand the behaviour of Pb 

(II) deposition onto A.ficoidea surface. Additionally, the degree of substantial metal adsorption onto biomass is impacted by the 

physicochemical properties. 

 

 
Fig 1. SEM image of A.ficoidea leaves powder a) before b) after 

b a 
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Fig 2. FTIR spectrum of A.ficoidea. 

 
3.2 Adsorption Isotherm 

 

3.2.1. Freundlich Isotherm 

The Freundlich isotherm is generally utilized for heterogeneous surface vitality frameworks (non-uniform conveyance of 

sorption heat). Equation (3) is the Freundlich expression:  

 

Log (qe) = log (Kf) + 1/n log (Ce)                         ….(3) 

 

Where Kf and n are Freundlich constants,  

Kf = adsorption capacity 

n = biosorption intensity 

qe= amount of Pb (II) per unit mass of adsorbate (mg/g) 

Ce= equilibrium concentration (mg/L). 

The qe versus Ce plot decides the Freundlich constants. The graph of the adsorption isotherm model is displayed “Fig. 3”. The 

adsorption constants and the relationship coefficients are additionally recorded in (Table 1). As per Freundlich isotherm, the 1/n values 

lie somewhere in the range of 0 and 1, this shows good Pb (II) adsorption onto A.ficoidea at low temperature and a solid bond between 

Pb (II) and A.ficoidea surface. Additionally, n values indicate ionic interactions of Pb (II) on A.ficoidea in the primary stage. The 

Freundlich condition is the best fit with R2 = 0.9923 at low temperature. 

 

  
Fig 3. Freundlich isotherm for sorption of Pb (II) using A.ficoidea leaves  
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3.2.2. Langmuir Isotherm 

The Langmuir isotherm is typically used for monolayer adsorption on homogenous regions. Equation (4) is the Langmuir 

articulation:  

 

Ce/qe = 1/Qm KL + 1/Qm Ce                       …. (4) 

 

Where, Qm = monolayer sorption limit (mg/g)  

            KL = Langmuir equilibrium constant (L/g). 

A plot of Ce/qe versus Ce yields a straight line “Fig. 4”. As per the Langmuir model, qm and KL values are (Table 1) elevated with 

temperature demonstrating that the Pb (II) particles are adsorbed by A.ficoidea at high temperature. This shows the high adsorption 

liking towards lead particles and bond strength between Pb (II) and A.ficoidea. R2 values suggest that adsorption follows Freundlich at 

low temperature and Langmuir at high temperature. Equation (5) is utilized to decide the steady partition factor, RL:  

 

RL = 1/1+ (1+KL C0)                                 …. (5) 

 

Where:  

C0 = initial concentration 

KL = the constant related to the energy of adsorption (Langmuir Constant). 

The estimation of RL shows the isotherm shape to be unfavorable (RL > 1), favorable (0 < RL < 1) and irreversible (RL = 1) [15]. The RL 

values were under 1, which affirmed that the Pb (II) adsorption onto A.ficoidea is good.  

 

 
Fig 4. Langmuir isotherm for sorption of Pb (II) using A.ficoidea leaves 

 

 

Table No .1 : Adsorption isotherm constants of Pb ions on A.ficoidea 

Temp Langmuir isotherm Freundlich isotherm 

 KL qm RL R2 Kf 1/N R2 

K L/g L/mg   L/g   

294 0.081 10.5263 0.1249 0.99 0.7725 0.7059 0.99 

299 0.3135 7.8926 0.0996 0.93 3.4986 1.081 0.8 

304 0.1316 39.6825 0.085 0.99 4.2501 0.8131 0.95 

Temp Temkin isotherm DRK isotherm  

 
KT qm B R2 B qm E R2 

K J/mol L/g   J/mol L/g J/mol 
 

294 2.405 1.0509 1016.35 0.88 1.4174 8.4081 0.5939 0.92 

299 2.1382 5.9487 1162.6 0.7 0.6852 11.7635 0.8542 0.82 

304 0.5348 5.4223 593.48 0.92 0.637 17.914 0.8859 0.97 
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3.2.3. Temkin Isotherm 

Temkin demonstrates the effect between the metal particles and adsorbent on adsorption isotherms. The heat of adsorption of the 

considerable number of atoms in the layer would diminish directly with surface adsorption. [16]. 

 

qe = B ln AT + B ln Ce                           …. (6) 

 

B = RT/bT                                              …. (7)   

Where,  

B = RT/ b [constant related to heat of sorption (J/mol) obtained From the Temkin plot (qe versus lnCe)] 

A (slope) = Temkin isotherm equilibrium binding constant (L/g); 

b (intercept) = Temkin isotherm constant;  

R = universal gas constant (8.314 J∙mol−1∙K−1)  

T = Temperature at 294 K, 299 K and 304 K, shown in “Fig. 5” and listed in Table 1.  

 

The experiment shows that as the temperature is elevated from 294 to 304 K, the heat of adsorption of Pb (II) onto the outside of 

A.ficoidea diminishes from 1016.35 to 593.48 Jmol-1,  (Table 1). Likewise, the b values also demonstrate that the adsorption process is 

exothermic.  

 

  
Fig 5. Temkin isotherm for sorption of Pb (II) using A.ficoidea leaves  

 

 

 

 

 

3.2.4. Dubinin-Radushkevich (DRK) Isotherm  
The Dubinin Radushkevich (D-R) isotherm is used to determine the apparent energy of Pb (II) adsorption onto A. ficoidea and 

has the linear form as the following equation: 

ln qe = ln qm - β ε2                                …. (8) 

 

ɛ = RT ln ( 1+1/ce )                               …. (9) 

Where, 

qm = maximum sorption capacity (mg/g);  

β = activity coefficient constant related to sorption energy;  

ɛ = Polanyi potential.  

The DRK parameters are determined from the slop of the plot of ln qe versus ε2 gives β (mol2 J-2) and qm (mg g-1) in “Fig. 6” and 

recorded in Table 1. The β gives the mean free energy (E) of sorption per particle: 

 

E = 1/√2 β                                             …. (10) 

If E is somewhere in the range of 8 and 16 kJ mol-1, the adsorption procedure continues by particle trade or chemisorptions, while for 

estimations of E < 8 kJ mol-1, the adsorption procedure is of a physical sort. The value of E is less than 8 KJmol-1 in this process that 

reveals the sorption follows physical way. 
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Fig 6. DRK isotherm for sorption of Pb (II) using A.ficoidea leaves  

 

3.4. Adsorption Thermodynamics 

Thermodynamic parameters were determined to know the spontaneous nature of the reaction. The change in free energy (ΔG º), 

enthalpy (ΔHº) and entropy (ΔSº) of sorption process were determined by utilizing the accompanying conditions: 

  

KD = qe/ce                                                      …. (11) 

 

ΔGº = -RT ln KD                                   …. (12) 

 

 ln KD = -   ΔGº / RT  

            =  -  ΔHº / RT + ΔSº /R                                                  …. (13)                                                    

Where, KD is the distribution constant. Equation (11) is used to calculate the thermodynamic equilibrium constant (KD) for Pb (II) - 

A.ficoidea adsorption [16], qe is the amount of metal ion sorbed (mg g-1) at equilibrium and Ce is the equilibrium Pb (II) concentration 

adsorbed on A.ficoidea at (mg L-1). Thermodynamic parameters were estimated from the Van’t Hoff plot of ln KD versus 1/T. The 

results are shown in “Fig. 7”. The values of KD, ΔGº, ΔHº and ΔSº for sorption of Pb (II) on A. ficoidea leaves powder were calculated 

using Eq. (11)-(13) and are given in Table 2.     

        

Fig 7. Plot of ln KD verses 1/T for estimation of thermodynamic parameters for sorption of Pb (II) using A.ficoidea leaves  

 

\ 

Table No.2 : Thermodynamic parameter for the sorption of Pb (II) on A.ficoidea leaves powder. 

 

 

 

 

The negative estimations of ΔGº at all temperature demonstrate the spontaneity of Pb (II) adsorption by A.ficoidea. The negative ΔGº 

values, under (−15 kJmol-1), are associated with physical co-operation between A.ficoidea and Pb (II) particles. The positive estimation 

of ΔHº affirms the endothermic idea of Pb (II) - A.ficoidea adsorption process demonstrating physical adsorption with rise in 

temperature. The estimation of ΔSº can be utilized to depict the uncertainty in the adsorption process. The positive estimation of ΔSº 

Temp ΔGº ΔHº ΔSº 

K KJ mol
-1

 KJ mol
-1

 KJ K
-1

 mol
-1

 

294 -13.2618 

0.039718 0.146376 299 -13.5366 

304 -14.5727 
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mirrored the fondness of the adsorbent for specific of substantial metal particles and affirms the expanded randomness at the solid 

interface in adsorption [17]. 

Ⅳ.  CONCLUSION 
The outcomes of this exploration suggested that A.ficoidea can be utilized as an adsorbent for Pb (II) particles. The various isotherm and 

the thermodynamic examinations affirmed the test results. The harmony was the best portrayed by Langmuir isotherm at high 

temperature and Freundlich at low temperature. Temkin isotherm and DRK isotherms uncover that heat of adsorption decreases as the 

energy of the process was below 8 KJmole-1. The thermodynamics of the adsorption procedure was spontaneous. The positive estimations 

of ΔHº demonstrated that the Pb (II) adsorption onto A.ficoidea was a physical phenomenon and endothermic in nature. 
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Abstarct: 5-bromo-Isatin, was opted as the base for synthesizing prospective Isatin derivatives which were synthesized for hypothesized biodynamic 
activities such as anti-bacterial, anti-fungal and antitumor. The synthesized Isatin derivative were characterized by spectrums and were examined for 
various biological activities. 
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INTRODUCTION  
Derivatives of Isatin (1-H-indole-2,3-dione) possess a 
versatile bioactivity [1] and is used as starting compound for 
synthesizing a wide range of heterocyclic compounds in 
drugs preparation [2-6]. The past studies on isatin 
derivatives are found to possess antitumor, antibacterial, 
antifungal, anti-HIV, anticonvulsant, antiviral, anti-
inflammatory, and many more other biodynamic properties 
[6]. Drugs containing the isatin skeleton are used to treat 
diseases such as epilepsy [7], tuberculosis [8], and bulimia 
[9].  Considering the precedential biological properties of 
Isatin and its derivatives, there is further scope to create 
and explore Isatin derivatives for emerging drug-targets. 
Previous research on isatin derivatives shows that mono-
substituted Isatin at aryl ring has greater cytotoxic and other 
biodynamic properties over un-substituted Isatin. Further, 
bromo-substituted Isatin was found to possess greater 
cytotoxic properties over chloro, nitro, hydorxy substituted 
Isatin.  It was found that halogenation substituted Isatin 
derivatives are the most active compounds, with 5-bromo, 
5-iodo, and 5-fluoro isatin being almost 10 times more 
active than the un-substituted isatin [10]. Moreover, Isatin 
derivatives with postion 5-substituted were more active over 
Isatin substituted at other positions and found to possess 
greater anti-cancer activity [11]. Thus, the starting material 
for creating prospective isatin derivatives was taken as 5-
bromo Isatin. New substances based on proven Isatin 
scaffolds in combination with other pharmacophoric 
elements of drugs can be a right approach for the synthesis 
of new Isatin derivatives for prospective drugs. Study of N-
Alkylated Isatin derivatives are found to have anticancer 
activity [12-14]. It was found that N-methylation greatly 
improved the cytotoxicity of the Isatin [10-11], SAR studies 
showed that an aromatic ring with a one or three carbon 
atom at position 1-N increased the anti-cancer activity [15-
19]. Thus, considering the above facts and proven 
pharmacophoric properties of moiety such as ethyl 
pyrrolidine, ethyl piperdine di-methyl amino ethane and 
diethyl amino ethane, intermediate compound N-alkylated 
5-bromo Isatin was prepared and used to create new Isatin 
derivatives with these moieties to investigate for various 
biodynamic activities such as antitumor, antibacterial and 
antifungal activities.  
 

EXPERIMENTAL 
 
Procedure for synthesizing the compounds for each step is 
described. The melting points were measured in open 

capillaries ―Toshniwal melting point apparatus‖. The 
Brucker Avans DRX 300 (300 MHz, FT NMR) spectrometer 
was used for recording 1H NMR. The values of chemical 
shift are in ppm scale and coupling constants in Hz. 
Elemental analysis were done on analyser EA-1108 and 
were within +3-4% of theoretical values. For checking the 
purity of the products, pre-coated silica gel 60 F254 was 
used and the spots were visualized by using iodine vapors. 
 

GENERAL PROCEDURE FOR SYNTHESIS OF 
COMPOUNDS  
The prospective compounds which may have anti-tumor 
activities were synthesized using base compound 5-bromo 
Isatin (compound 1) outlined in Scheme-1. The compound 
2 ―N-(4-hydroxy phenyl methyl) 5-bromo indole-2,3-dione‖ 
was prepared after alkylation of compound 1 with p-hydroxy 
benzyl chloride. The set of compounds (2a -2d) were 
prepared by etherification of compound 2 with pyrrolidine-
ethyl chloride, 2-(piperidyl) ethyl chloride, dimethyl-amino-
ethyl chloride, dimethyl-amino-ethyl chloride at para 
position respectively. All the compounds were prepared as 
per given in Scheme 1.  
 

 
Scheme-1: Synthesis of compounds (2a-2d) 

 
Synthesis of N-(4-hydroxy phenyl methyl) 5-bromo indole-
2,3-dione (2) Compound 2 was prepared by alkylation of 5-
bromo Isatin with 4-hydroxy benzyl chloride. The solution of 
5-bromo-isatin (4.42 mmol, 1 g) in acetonitrile (~70 mL), 
was added alumina/KF (40.7 mmol, 6.48 g) and the mixture 
was stirred for 5 min until brownish color is obtained. Then 
4-hydroxy benzyl chloride (1.5 equiv., 6.6 mmol, 1.49 g) 
was added to the bottom flask after which the mixture was 
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refluxed under acetonitrile for 8-10 hours. The mixture was 
then cooled to room temperature and the suspended 
alumina/KF was filtered from the solution. Then, The filtrate 
was evaporated under reduced pressure to afford a solid 
that was recrystallized from hexanes/chloroform to afford 
the product. Synthesis of compound N-(4-(2-(pyrrolidyl) 
ethoxy) phenyl methyl) 5-bromo indole-2, 3-dione (2a – 2d) 
For synthesis of compound N-(4-(2-(pyrrolidyl) ethoxy) 
phenyl methyl) 5-bromo indole-2,3-dione (compound 2a), a 
mixture of  of N-(4-hydroxy phenyl methyl) 5-bromo indole-
2,3-dione (3 mmol, 1 g)   (compound 2) and 2-(pyrrolidyl) 
ethyl chloride (9 mmol, 1.2 ml) and KOH (6mmol, 240mg, 2 
pellet) was stirred for 16 hours. The other compounds (2b – 
2d) were synthesized with the above procedure using the 
moieties 2-(piperidyl) ethyl chloride, dimethyl-amino-ethyl 
chloride, dimethyl-amino-ethyl chloride respectively. 
 
Spectral data of selected compounds 
N-(4-hydroxy phenyl methyl) 5-bromo indole-2,3-dione (2) 
Yield 80%, MP 702K; 1H NMR (200 MHz, CDCl3): ᵟ 6.60-
6.61 (d, 2H, Ar-H, phenyl), ᵟ 6.60-6.89 (d, 2H, Ar-H, 
phenyl), ᵟ 4.00-4.22 (s, 2H, CH2), ᵟ 7.50 -7.72 (s, 1H, Ar-H, 
5-bromo indole- 2,3-dione), ᵟ 7.30 -7.69 (s, 1H, Ar-H, 5-
bromo indole- 2,3-dione), ᵟ 7.40 -7.96 (s, 1H, Ar-H, 5-bromo 
indole- 2,3-dione); FAB-MS m/z 330, Anal Calcd for 
C15H10BrNO3 (Mol Wt.332.15): C,54.24; H,3.03; Br,24.06; 
N,4.22; O, 14.45  Found: C,54.95; H,3.30; Br,24.67; N,4.78; 
O, 14.50 
 
N-(4-(2-(pyrrolidyl) ethoxy) phenyl methyl) 5-bromo indole-
2,3-dione (2a) 
Yield 76%, MP 604 K; 1H NMR (200 MHz, CDCl3): ᵟ 3.0 -
4.04 (s, 2H, CH2), ᵟ 2.50 -2.78 (s, 2H, CH2), ᵟ 1.45 -1.59 (d, 
4H, pyrrolidyl), ᵟ 2.00 -2.25 (d, 4H, pyrrolidyl), ᵟ 6.60-6.65(d, 
2H, Ar-H, phenyl), ᵟ 6.90-6.95(d, 2H, Ar-H, phenyl), ᵟ 4.00-
4.22(s, 2H, CH2), ᵟ 7.50 -7.72 (s, 1H, Ar-H, 5-bromo indole- 
2,3-dione), ᵟ 7.30 -7.69 (s, 1H, Ar-H, 5-bromo indole- 2,3-
dione), ᵟ 7.40 -7.96 (s, 1H, Ar-H, 5-bromo indole- 2,3-
dione); FAB-MS m/z 428, Anal Calcd for C21H21BrN2O3 (Mol 
Wt.429.31): C,58.75; H, 4.93; Br,18.61; N,6.53; O, 11.18 
Found: C, 57.95; H, 4.40; Br,18.14; N,6.44; O, 10.95 
 
N-(4-(2-(piperidyl) ethoxy) phenyl methyl) 5-bromo indole-
2,3-dione (2b) 
Yield 78%, MP 751.85 K; 1H NMR (200 MHz, CDCl3): ᵟ 3.0 
-4.04 (s, 2H, CH2), ᵟ 2.50 -2.78 (s, 2H, CH2), ᵟ 2.20-2.24 
(d, 4H, piperidyl), ᵟ1.30 -1.50 (t, 6H, piperidyl), ᵟ 6.60- 
6.65(d, 2H, Ar-H, phenyl), ᵟ 6.85- 6.95(d, 2H, Ar-H, phenyl), 
ᵟ 4.00-4.22(s, 2H, CH2), ᵟ 7.50 -7.72 (s, 1H, Ar-H, 5-bromo 
indole- 2,3-dione), ᵟ 7.30 -7.69 (s, 1H, Ar-H, 5-bromo 
indole- 2,3-dione), ᵟ 7.40 -7.96 (s, 1H, Ar-H, 5-bromo 
indole- 2,3-dione); FAB-MS m/z 442, Anal Calcd for 
C22H23BrN2O3 (Mol Wt.443.33): C,59.60; H,5.23; Br,18.02; 
N,6.32; O, 10.83 Found: C,53.44; H,5.11; Br,18.01 N,6.21; 
O, 10.67 
 

N-(4-(2-(dimethyl amino) ethoxy) phenyl methyl) 5-bromo 
indole-2,3-dione (2c) 
Yield 76%, MP 702 K; 1H NMR (200 MHz, CDCl3): ᵟ 3.0 -
4.04 (s, 2H, CH2), ᵟ 2.50 -2.78 (s, 2H, CH2), ᵟ 2.50-2.27 (d, 
6H dimethyl amino,), ᵟ 6.65(d,2H, Ar-H, phenyl), ᵟ 
6.95(d,2H, Ar-H, phenyl), ᵟ 4.00-4.22(s, 2H, CH2), ᵟ 7.50 -
7.72 (s, 1H, Ar-H, 5-bromo indole- 2,3-dione), ᵟ 7.30 -7.69 

(s, 1H, Ar-H, 5-bromo indole- 2,3-dione), ᵟ 7.40 -7.96 (s, 
1H, Ar-H, 5-bromo indole- 2,3-dione); FAB-MS m/z 402, 
Anal Calcd for C19H19BrN2O3 (Mol Wt.403.27): C,56.59; 
H,4.75; Br,19.81; N,6.95; O, 11.90 Found: C,56 44; H,4.22; 
Br,19.22 N,6.21; O,11.67 
 

N-(4-(2-(diethyl amino) ethoxy) phenyl methyl) 5-bromo 
indole-2,3-dione (2d) 
Yield 79%, MP 725 K; 1H NMR (200 MHz, CDCl3): ᵟ 3.0 -
4.04 (s, 2H, CH2), ᵟ 2.50 -2.78 (s, 2H, CH2), ᵟ 2.50-2.40 (d, 
4H, diethyl amino), ᵟ1.00 -1.00 (t, 6H, diethyl amino), ᵟ 
6.65(d,2H, Ar-H, phenyl), ᵟ 6.95(d,2H, Ar-H, phenyl), ᵟ 4.00-
4.22(s, 2H, CH2) ᵟ 4.00-4.22(s, 2H, CH2), ᵟ 7.50 -7.72 (s, 
1H, Ar-H, 5-bromo indole- 2,3-dione), ᵟ 7.30 -7.69 (s, 1H, 
Ar-H, 5-bromo indole- 2,3-dione), ᵟ 7.40 -7.96 (s, 1H, Ar-H, 
5-bromo indole- 2,3-dione); FAB-MS m/z 430, Anal Calcd 
for C21H23BrN2O3 (Mol Wt.431.32): C,58.48; H,5.37; 
Br,18.53; N,6.49; O, 11.13 Found: C,58.44; H,5.11; 
Br,18.33 N,6.21; O, 11.67 
 

RESULT AND DISCUSSION 
The objective of the work was to design and synthesize 
potential Isatin derivatives based on the isatin scaffold in 
combination with other pharmacophoric moieties of proven 
drugs. For this, 5-bromo Isatins was used as starting 
material and further modified by alkylation with p-hydroxy 
benzyl chloride and then etherification of intermediate 
compound with pharmacophoric moieties for various 
biological activities.  

 
Table-1 below shows the Isatin derivatives (2a-2d) 
evaluated for anti-tumor activity on cell lines MCF-7 and 
EVSA-T. 
 

Compounds 
MCF-7 (Cell 

No. *10
4
) 

EVSA-T(Cell 
No. *10

4
) 

Activity 

2a 9.29±0.88 9.89±0.92 Positive 

2b 8.95±0.67 8.55±0.62 Positive 

2c 8.79±0.52 8.42±0.46 Positive 

2d 9.29±0.88 9.89±0.92 Positive 

 
Table 1: Anti-tumor activity on cell lines MCF-7 and EVSA-

T 
 
Below table shows the results of the Isatin derivatives (2a-
2d) evaluated for anti-fungal activity  
 

Anti-fungal activity @ 10 micro-gram/ml concentration 

Samples 
A flavus 
Col. Dia. (mm) 

%Inhibition 

A niger  

Col. Dia. 
(mm) 

%Inhibition 

2a 0.7 ± 0.005 76.6 0.5 ± 0.003 75 

2b 0.5 ± 0.003 83.3 0.4 ± 0.003 80 

2c 0.2 ± 0.003   93.3 0.7 ± 0.003   65 

2d 0.4 ± 0.004 86.7 0.6 ± 0.004 70 

Table 2: Anti-fungal activity on A flavus and A niger 
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Below table shows the results of the Isatin derivatives (2a-
2d) evaluated for  

anti-bacterial activity

 

Anti-bacterial activity@10 microgram/ml concentration 

Compounds 
P. 
aeruginosa  

Dia. (mm) 

S. 
aureus 
Dia. 

(mm) 

K. pneumoniae 
Dia. (mm) 

2a ++ + ++ 

2b ++ ++ ++ 

2c ++ ++ ++ 

2d ++ ++ ++ 

Table 3: Anti-bacterial activity on P. aeruginosa, S. aureus 
and K. pneumoniae 

+ Slightly active (diameter range 6-10 mm) 
++ Moderately active (diameter range 10-14 mm) 
+++ Highly active (diameter range >14 mm) 
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