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32 | National security concerns in Dr Varsha International Journal Law No 274-
article 355 of the constitution of | Deshpande of Law, Education, 285
India and the new horizons of Social and Sports
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33 | Analysis of the concept of Dr Varsha ILS Law Review Law No 286-
constitutional morality within the | Deshpande 297
dynamics of deliberative
democracy
34 | “Legal Position of Online Retail Mrs. Vaishali A. UGC listed Journal no. | Law Yes 298-
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heading “Ajanta”,
International
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Journal, Volume VIII
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39 | “Gender Equality and Religious Dr. Pratima R. B. Aadhar Law No 331-
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International Research
Journal,

40 | “Cyber Crime: A Barrier to the Dr. Pratima R. Vol. 68 No. 9 -2020 of | Law Yes 338-
Road of Success to E-Commerce | Lokhande Heritage Journal 342
in India”

41 | The issue of Trademark Shilpa Rathod Our Heritage Journal Law Yes 343-
Infringement in E-Commerce 349
Regime

42 | Developing and Benchmarking Dr.Hema Menon Studies In Indian Place | Law Yes 350-
Best Practices for Quality Names 355
Enhancement in HEIs

43 | Non-Classical Thermoelasticity in | J. J. Tripathi International Journal Mathematics | No 356-
a Half Space under the influence of Scientific Research 362
of a Heat Source in Computer Science,

Engineering and
Information
Technology

44 | ‘Naitikata Aani Mahila Dr. Mohan D. RESEARCH Pali-Prakrit Yes 363-

Sashaktikaran’ Wankhade JOURNEY 367
Multidisciplinary
International E-
Research Journal
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Bouddh Dhamma’ Wankhade International 375
Multidisciplinary
Research Journal,
Vol.-IX, Issue-II
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Vicharanchi Aavashyakata’ Wankhade KNOWLEDGE 382
International Journal
of Multidisciplinary
Research, Vol.-VII,
Issue- IV

47 | Effect of Cr’* Doped on S. N. Kamde, A. K. Integrated Physics Yes 383-
Structural, Magnetic and Nandanwar, P. G. Ferroelectrics 389
Electrical Properties of Sol-Gel Agone & K. G.

Synthesized SrFe12019 Rewatkar
Hexaferrite Nanoparticles

48 | Virtual Learning Environment Dr Aarti N. Our Heritage Physics Yes 390-
and its Applications to Science Wazalwar 400
Education

49 | Innovations in E-learning: The Dr Aarti N. International Journal Physics Yes 401-
COVID-19 Impact Wazalwar of Grid and 405

Distributed Computing
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properties of Zinc-Substituted Chaodhary, SN Proceedings 418
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57 | Adsorption of cadmium and lead | Dr. D. Y. Panhekar | International Journal Chemistry Yes 453-
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cost adsorbent Knowledge Concepts

58 | Phytochemical Analysis of Journal in Science, Chemistry Yes 460-
Methanolic Extract of Some Dr. D. Y. Panhekar | Agriculture & amp; 463
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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 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 deals with the securing of digital data. cryptography is fast and efficient, making it ideal for

It refers to the design of mechanisms based on large data transmissions. Private key cryptography is

mathematical algorithms that provide fundamental .. offoctive when used with public key

information security services. It is an establishment cryptography because it is much faster.

of a large toolkit containing different techniques in
security applications. II. SYMMETRIC KEY OR PRIVATE KEY
CRYPTOGRAPHY

Depending on the key used, cryptographic algorithms ¢ . symmetric key cryptographic algorithms are

are divided into major two types: explained below:

1) Symmetric key or private key cryptography. 2.1 Carlisle Adams and Stafford Tavares (CAST)

2) Asymmetric key or public key cryptography. 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
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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 2'¢ +1.

2. Addition modulo 2.

3. Bitwise XOR.
Operations
TRANSFORMATION phase

1. Multiplication module 2'¢ +1.
2. Addition modulo 2.

needed in the OUTPUT

The above mentioned operations are performed on 16
bit sub-blocks. For simplicity of expressing the
operations, we denote, Multiplication modulo 2'¢ +1
by * symbol, and Addition modulo 2'¢ 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
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the next 16 bits, and so on till sub-key K6. For
ROUNDI, 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
ROUNDS8, and also in the OUTPUTPUT
TRANSFORMATION phase; i.e., after the ROUNDS,
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
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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
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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
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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 RCS5.
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 algorithm

crypto
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
8-bit (e.g.
cryptographic hardware, and embedded systems).

well as processors smart cards,
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
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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 scheme  designed  for

crypto
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
8-byte wuser-selected key. The
8-byte

secret output

transformation uses another 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
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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].

ITI. COMPARISON OF SYMMETRIC KEY

ALGORITHMS
CAST | IDE | RC-6 | Camell | SAFE

-256 A ia R
Key 128,16 | 128 | 128,1 128, 64
Lengt | O, 192, 92 or 192,
h 224 or 256 256

256
Block 128 64 128 128 64
Size
Roun 48 8.5 20 18 or 8
ds 24
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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 rounds

more 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
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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, () 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).

E-Government Relationships E-Commerce Relationships
+ Two Major Dimensions: - A ~
teformationst ~~ Transactional y « Two Msjor Dimensicns: =
~ Transactional S =7 ' ,/1I ~ Informational & Trgvlsgcbonal .
Informational |~ Transactionad |
« 'Five Lovals - — ’ Infnn?aboml - J
~ G2C=Govemment-1o- G2C + Five Levels =1 ’I 7
citizen 2 - B2CBusiness-ko- — AL
- G2G~Govermnmmearnt-lo- — G2G consumer (5 /
Caraabt Ee—— - BB Businese-to- /8
- G2B=Gavernmant-to- G286 Lusniess ;
businass = = - B2G=Busihessio
- G2E~Gavernmeni-io- GZE .o
amployee = < g - BRE=Busiressio-
- EErinternal efectiveness |EE 4 emoioves =
& eMcwncy [ :

Figure 1 Relationships in e-Government and e-Commerce

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
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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,

Page |2301

10



OUR HERITAGE

ISSN: 0474-9030,V0l-68, Special Issue-9
International Conference On E-Business, E-Management,
E-Education and E-Governance (ICE4-2020)
Organised by
Kamla Nehru Mahavidyalaya, Nagpur
7th & 8th February-2020

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 1Q, 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 1Q 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 1Q, 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 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 area. The
RBI’s Annual Policy for 2016-17 also urged the banks to scale up efforts for IT-based financial
inclusion and develop technologies that are highly secure, amenable to audit and follow widely accepted
open standards to allow inter operability among the different systems adopted by different banks. The
RBI has set up an advisory group for IT-enabled financial inclusion to facilitate development of IT
solutions for delivery of banking services. The present paper discusses about the importance and recent
initiatives of IT based financial inclusion; and models of delivery of IT- enabled banking services to
rural areas.

Key words: Financial Inclusion, Fi inancial Exclusion, Financial Services

Introduction

Financial inclusion is considered to be critical for achieving inclusive growth; which itself is
required for ensuring overall sustainable overall growth in the country. Financial inclusion may be
defined as the process 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 inclusion in developing countries such as India is somewhat different from the
developed countries. In the latter, the focus is 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 exclusion
from the payments system i.e. not having access to a bank account. The second type of exclusion is from
formal credit markets, requiring the excluded to approach informal and exploitative markets. The
financially excluded sections largely comprise marginal farmers, landless labourers, oral lessees, self
employed and unorganised sector enterprises, urban slum dwellers, migrants, ethnic minorities and
socially excluded groups, senior citizens and women. While there are pockets of large excluded
population in all parts of the country, the North East, Eastern and Central regions contain most of the
financially excluded population. There 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 awareness, 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 account 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 initiated in the country by using
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 banks 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 area. In short, technology has 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-based financial inclusion and develop
technologies that are highly secure, amenable to audit and follow widely accepted open standards to
allow inter operability among the different systems adopted by different banks. The enabling provisions
and support of RBI has facilitated successful pilot projects in use of IT for extending the banking
outreach for the “excluded”. These projects are premised on technology which uses hand-held devices
and connectivity with host computers through General Packet Radio Service (GPRS) / Global System
for Mobile Communications (GSM) / Code Division Multiple Access (CDMA) / landline networks. The
devices also come in several forms like Simputers (Simple Inexpensive Multi-lingual Computers) /
personal digital assistants, programmed mobiles, etc. There are also rural biometric ATMs, which have
been introduced by banks and found to be very popular among rural masses. Some major banks are
introducing low cost rural ATMs for cash dispensing and other services in rural areas.

The RBI has set up an advisory group for IT-enabled financial inclusion to facilitate
development of IT solutions for delivery of banking services. The issue of using technology as a driver
is of the opinion that the requirement of rapid financial inclusion as a national goal can only be achieved
by using appropriate IT. The creation of a national database, sectored, geographic and demographic
reports, and also a payment system among the cardholders to benefit the under privileged unbanked
population 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 today is 9 per cent, provision for bad debts is 10
per cent and cost of consumer acquisition and transaction and operation cost is 13 per cent for the
poorest customers, leading to banking for the poor becoming unprofitable. The key role that technology
has to play is to reduce the last two components drastically. Reducing these costs can translate into
lower lending costs, which would help improve the viability of risky rural 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 1 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 other 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 (MPFI) 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. Banking 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

1. ICT Based Solution

International Institute of Information 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
entrepreneurship model for achieving effectiveness, efficiency and economy in the performance of the
rural information infrastructure, rural information services and other follow-up functions e.g., credit
rating of rural individuals and analytics for decision support. An ICT-based solution focuses on
improving the delivery of credit and other services of the rural areas. The solution proposes common
infrastructure 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 providing the banking, extension and other services as well as connectivity
to all the concerned banks and other service-providing agencies. The solution involves the outsourcing
of the data management as well as of the delivery channel establishment and operations with required
safeguards regarding the data ownership and operations. The model envisaged provides a cost-effective
but efficient technology platform for rural banking. Technologically, the solution involves four main
elements: such as establishment of digital rural information infrastructure; multi service delivery system;
integrated multi-entity database system; and service providers workstation The Figure 1 gives a
diagrammatic tati of the Model.

Figure 1: Diagrammatic Representation of the ICT Based Model
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2 Primary Agricultural Co-operative Societies as Village Knowledge Center (PACS -VKCs)

The Government of India (Gol) 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 Cooperative Banks
(DCCBs) and 30 State Cooperative Banks (SCBs)—into robust and reliable providers of finance to the
rural poor, particularly small and marginal farmers. In January 2006, Gol announced a reform package
designed to transform the potentially viable CCBs into democratically governed, efficiently managed,
financially sustainable, self-reliant entities that can provide a wider range of financial services to the
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 affecting
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 attract the
rural customers and village community to PACS as Village Knowledge Center for 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 business center offering multiple
services, apart from banking and financial services. This Approach involves: - tying up with 3rd Party
Business Entities for Services Offerings; and multi-Agency Services Delivery Approach through NGOs
& 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 delivery can be
done using integrated technolog nd communication

RualHUB@DCCB  STATECHAPTER  NABARD(CD-PCD-SPD)

@ PACS: asyruted @ Pursl PUR S GOEE .
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et
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Figure 2:PACS as Village Knowledge Center — A Technology Approach
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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 India, 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 FINO and Cashpor Micro Credit Ltd., an MFIL. FINO provides technical
support, which enables the bank to leverage technology to service rural customers. Union Bank of India
has introduced biometric cards for vegetablé 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 Foundation, 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 FINO 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.

Insurance 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 Information
Infrastructure for the collection of comprehensive data about the social and economic aspects of the 700 +
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.
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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.l*! 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).! They are the rate-limiting enzymes
which catalyze the bis-dioxygenation and subsequent reduction of arachidonic acid (AA) to
prostaglandin (PG).®! 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.!l 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-kBM,
PDK-1/Akt, phosphodiesterase as well as others.[’! 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.l”) 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.®!™! 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.?! The mechanism of action of ibuprofen is non-selective, which involves
reversible inhibition of COXland COX2.®! 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.’®! 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 Kb (NF-kB), 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.”

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 no0.A002) (Penicillin,  Streptomycin and
Amphotericin) and Curcumin (code no. 30031) were obtained from Himedia Inc., India.
Tolfenamic acid, Naproxen, Celecoxib, lbuprofen 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°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% CO?2.

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, 100uM and curcumin 5uM-25uM 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. 100uL
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
100pL of DMSO to all the wells. Absorbance was recorded at 570 nm immediately.™ 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).2* 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. 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 uM, 100 uM, when treated for all the time intervals viz., 24, 48, 72 and 96 hours.
Naproxen shows inhibition at 25 pM, 50 uM, 75uM, 60 UM when treated for all the time
intervals studied. Ibuprofen inhibited the growth of cells at 75 pM, 60 UM while diclofenac
inhibited the growth of cells at 100 uM, 50 uM, when treated for 24, 48, 72 and 96 hours
respectively. Celecoxib inhibited the growth of cells at 25 uM, 75 uM, 100uM 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 uM), naproxen (75 uM), ibuprofen (60 uM), diclofenac
(100 puM), celecoxib (100 uM) and curcumin (25 uM).
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Graph 3: % viability against diclofenac. Graph 4: % viability against celecoxib.
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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.
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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.
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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+I1B+CU showed 95% viability while

naproxen in combination with CB+IB+DC showed

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.
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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%
TA+IB 90% 98%
TA+DC 84% 66%
TA+CL 175% 78% IB+CU
TA+N 100% 76%
CL+DC 90% 76%
CL+CU 107% 61%
Three NSAIDs Combination Treatment
TA+CL+N 105% 67%
N+ DC+TA 90% 145%
N+ DC+CL 74% g5op | | ATCLHIBAN
TA+ CL+IB 82% 78%
WWW.W[PpPSs.com Vol 9, Issue 5, 2020. 1178
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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%

DC+CL+IB+CU - 95% TA+CL+IB+N
N+CB+IB+DC - 96%

Five NSAIDs Combination Treatment

T+CL+I1+DC+CU 43.5% 102%

N+CL+I+DC+CU 53.1% 88%
TA+N+CL+DC+CU 52.1% 98606 | NTCLHI+DCHCU
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, lbuprofen 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

WWW.W|pPpSs.com Vol 9, Issue 5, 2020. 1179
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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 8.56 Asn 375, Asn 376
Tyr 384
Asn 537, Val 228
Ibuprofen -7.56 Trp 386 -6.96 Gly 533
: Asn 381, Tyr 384 Gly 225, His 226
Diclofenac 178 His 206 8.08 Val 228, Asn 375
Met 390, Trp 386
Naproxen -8.23 Asn 381 -7.96 Val 228, Asn 537
Celecoxib -6.94 Tyr 403, His 387 -8.44 GlIn 374, Arg 376
s S0, T 990 Gln 374, Gly 533
Curcumin -8.81 0386 -10.05 Val 228, Asn 537
Thr 205, His 205 Tp 139, Asp 229
Standard Chemotherapeutic Dock Score Dock score
Agents
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.
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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].

HBYV 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 [S5]. 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.
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Intravenous drug application.

Accidental puncture with infected blood.
Accidental contact with infected blood.

Tattoo or piercing cosmetic procedures.
Manicure and pedicure.

Shared use of razor or toothbrush or nail cutter

[6].

O PN s

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
HBYV 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
HBYV 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].
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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%
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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.

20-60 >60

age groups of participants

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,

22

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 Educated 186 83 103 2 1 1 81 1 1 0 102
Information Employed 113 79 34 0 0 0 79 1 1 0 33
Parameters Fast Food Eaters 201 93 108 4 3 1 89 1 1 0 107
related to Non Vegetarian 244 121 123 3 3 0 118 2 2 0 121
prevalance of Medical Facilities 5 5 0 0 0 0 5 0 0 0 0
Hepatitis B 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

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

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 Fast Food Eaters 201 93 108 5 2.49 4 1.99 1 0.50 196
to prevalance of Non Vegetarian 244 121 123 5 2.05 5 2.05 0 0 239
Hepatitis B 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 3 341 3 341 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
HBYV 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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EFFECTS OF HEAVY METALS ON SEED GERMINATION AND EARLY
SEEDLING GROWTH OF MARIGOLD PLANTS SPECIES

Pradip Hirapure! & Arti Shanware?
Rajiv Gandhi Biotechnology Center, Laxminarayan Institute of Technology Campus,
Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur.

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.Itd.

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-MI 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 pl 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 % 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 11 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 .

250
Website- www.researchdirections.org Email- researchdirections2013@gmail.com

49



February 2019 Special Issue
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 | Metal | Tagetes ereceta Calendula officinalis
No. | conc, ; . - —
Germina | Germinat | Mean Germi | Germinatio | Mean
mg/kg | tion % ion Length of | nation | n Length  of
. o .
Time in seedling % Time in seedling
Davs after 4 Davs after 4 week
y week9(cm y
)
1 Control | 96.6 7 7.0 90.0 8 59
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 | Metal | Tagates ereceta Calendula officinalis
No. | conc, . - — -
Germina | Germinat | Mean Germinatio | Germinat | Mean
mg/kg | tion % ion Length n % ion Length  of
Time in of . Time in seedling
Davs seedling Davs after 4 week
y after 4 y (cm)
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 | Metal | Tagates ereceta Calendula officinalis
0. | cone Germina | Germinat | Mean Germi | Germinatio | Mean
mg/kg | tion % ion Length nation |n Length  of
0 .
Time in of . & Time in seedling
Davs seedling Davs after 4 week
y after 4 y
week(cm
)
1 Control | 96.6 7 7.0 90 8 59
2 50 80.0 9 55 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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) 300 40.0 13 24 63.4 12 2.6
6 400 30.0 14 2.3 40 13 24

Table-6: Effect of Various Concentration of

Calendula officinalis

Chromium on Tagetes erecta and

Pot | Metal | Tagates ereceta Calendula officinalis
No. | conc, Germina | Germinat | Mean Germi | Germinatio | Mean
mg/kg | tion % ion Length nation | n Length  of
0 .
Time in of . & Time in seedling
Davs seedling Davs after 2 week
y after 4 y
week(cm
)
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
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.

the Cu , Ni, Pb, Cr on seed
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Abstract: The ever-growing resistance of pathogens to antibiotics and crop disease due to pest has triggered

ARTICLE HISTORY

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
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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-

DOI: teristics such as size, shape, particle dissolution on their induced toxicity on food and plants, as well as applica-
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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).

© 2019 Bentham Science Publishers
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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 (H,0,) and superoxide (+0%) 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 0% anion, OHe radical, H,O,,
singlet oxygen (0%, and hypochlorous acid (HOCI). The ROS are
produced intrinsically or extrinsically inside the cell. Molecular
oxygen generates *O”, the primary ROS via one-electron reduction
catalyzed using nicotinamide adenine dinucleotide phosphate
(NADPH) oxidase. Additional, the oxygen reduction either leads to
H,0, or OHe 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 (H,O) 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. O,
and H,0, originate less acute stress reactions and can be neutralized
by endogenous antioxidants, such as superoxide and catalyse en-
zymes, while OH™ and O, lead to acute pathogens death [29, 30].

The key finding of Haber-Weiss reaction was that H,O, 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:

M* +H,0, > M** +HO +HO ................ (Step 1: Initiation)

Then, the reaction chain propagates by means of two successive
steps:
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HO + H,0, > H,O+ O,  +H ... (Step 2: Propa-
gation)
02.7"" H++ H202 g 02 + HO  + Hzo ..................... (Step 3:
Propagation)

Finally, the chain is terminated when hydroxyl radical is scav-
enged by a metal ion:

M*+HO + H - M* + HyO ..o, (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 x 10® CFU/mL) is made according to the McFarland standard;
afterward this suspension spreads evenly onto an appropriate agar
(Miiller-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
pug/mL). The standardized bacterial suspension is typically 1-5 x
10° 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. (4 higher resolution / colour version of this figure is available in the electronic copy of the
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Fig. (2). Mechanisms of interactions between M/MO NPs and bactericidal. (4 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. (4 higher resolution / colour version of this
figure is available in the electronic copy of the article).

Serial Dilution (Bacteria + NPs)

11

Bacteria Growth (CFU) in Petri Plates

Fig. (4). Agar dilution method. (4 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 x 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
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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 pg)] [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 OC 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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Fig. (5). Broth dilution method. (4 higher resolution / colour version of this figure is available in the electronic copy of the article).

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 (H,0O,), superoxide anion (0%),
hydroxyl radicals (OHe), 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 Zn?'ion in the cell membrane
[65].

3.6.2. Copper Oxide (CuQO) 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 thatwil/
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 (O,) and hydroxyl (OH"). Further,
superoxide (O;) with hydrogen ion from CuO NPs that generated
to HO, radical, and finally, these radicals collided with electrons to
generate H,O,™ [68, 69]. The CuO NPs produced superoxide ion in

excess related with to standard antibiotics. In the case of CuO, the
O, level decreased suddenly that indicate direct adsorption of O,
for the reaction with CuO NPs to form Cu(l). The diffusion-
controlled reactions are further possible outside the cells in the
presence of CuO [70].

Cu(Ill) + O*—> Cu(l) +O,
At the identical time, Cu,O did not produce any superoxide
radicals. It can be described that Cu®" 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 Ni*™ intracellu-
larly [72, 73].

3.6.4. Titanium Oxide (TiO,) NPs

The antibacterial efficiency of TiO, NPs is accredited to the
oxidative destruction mostly passable by the ROS, such as O,
H,0, 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 TiO, with
UV or sunlight. Studies on gram-negative bacteria reveal OHe 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 TiO, 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
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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 (O?), 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 Ca®" 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 (CeQO,) NPs

In CeO,, an atom has two oxidation states (Ce*", Ce®"). The
current literature suggests that Ce®* increases as particle size in-
creases with (Ce™") 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 CeO, NPs [90]. The
formations of oxygen hole are complemented by the reduction of
Ce*" to Ce’" subsequent in loss of an oxygen molecule. Such dis-
tinctive radical scavenging ability of cerium makes CeO, 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 (Fe;0,4) NPs

Fe;04 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, Fe;O4 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, H;O, 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
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NPs into the bacterial cell [99-101]. Fe;0, NPs dispersal inside the
culture media, diverse oxidation-reduction reactions are monitored,
including both the species existing in magnetite, Fe'* and Fe*,
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 (IIT) + H,0,—Fe (II) + OH + OH °
Fe (II) + HO—Fe (III) + HO,*+ 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' 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") were applied to leaves of cucumber plants, it signifi-
cantly reduced the fruit firmness [117]. When 0.006 mg L"'Cu 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!
[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. %2 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 TiO, in sugar-coated chewing gum revealed that
>90% of TiO, 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 SiO,NPs [125,
126]. Nanoencapsulation also leads to direct contact of M/MO NPs
with humans through oral intake. For example, SiO, 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],

NiO, CuO NPs
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chitosan film with nano-SiO, [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-TiO, 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).

TiO,, La, Ce NPs

Callugenesis
Generation /

Reduced Bacterial
Contamination

Shot Generation
of Leaves

Inducing
Callus Growth

Cu, Zn, Au NPs

Fe, O, NPs

Fig. (6). The impacts of M/MO NPs on plants. (4 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.'” 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 (CaCOs) content that
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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 (H,0O,)
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. TiO, NPs

TiO, NPs are widely used in wastewater treatment as a photo-
catalyst, anti-corrosion coatings, personal-care products, antiseptic
and wastewater. TiO, 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 TiO, NPs might have a constructive and destructive
influence on plants with studies where TiO, NPs were used at foliar
level discloses encouraging impact on plants. Ti encourages the
manufacturing of more carbohydrates growth and photosynthesis
rate in plants. TiO, can photo-catalytically degrade pesticides.
Moreover, foliar treatment of TiO, NPs resulted in improved plant
growth, rises fruit yield, and chlorophyll concentration in Solanum-
lycopersicum. However, high concentrations of TiO, 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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Fig. (7). MO NPs in agriculture as pesticides. (4 higher resolution / colour version of this figure is available in the electronic copy of the article).

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
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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 7. castaneum, attributed the slow and
constant liberation of active ingredients from the NPs. Uses of vari-
ous NPs like Ag, AL,Os3, ZnO, TiO,, 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 SiO,, Al,O; NPs in
the hexagonal close-packed o 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 Al,O; may offer a low-priced and
consistent option for control and management of pests. Debnath et
al. studied the entomotoxicity of Si0, NPs against rice weevil and
compared the efficiency with bulk-sized SiO,. Non-crystalline SiO,
NPs possess high effectivity more than 90% mortality against the
pest, pointing towards the effectiveness of SiO, 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(e-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.
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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 WorldHealth 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 distilledwater and
was dried for 24 hours in an oven at 80 °C. The resulting dried leaf powder of Ficus benghalensis was
carbonised in the muffle furnace at 500°C 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 °C, 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 L1-120, 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].

Dry crushed leaves Untreated leat powder Ficus benghalensis
Ficus benghalensis of Activated Carbon

Ficus benghalensis (MACFBL)
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 -196°C. Using the Elementar Vario EL 11l 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 (HANNAModel No. H | 4110) and ion-selective meter
(HANNA Model No. HI 4522). The adsorption capacities of fluoride were determined by the
equation(1):
G = (Co—Ce)V %

m
Where m, V, Co, Cc and ge are the mass of adsorbent (g), the volumeof 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):
_ (Co —Ce)
% Removal of fluoride = o X 100 (2)
The impacts of agitation speed, adsorbent dose, contact time, pH, temperature and initial
fluoride concentration have been considered for fluorideremoval from the aqueous solutions by



IWCASME 2020 IOP Publishing

IOP Conf. Series: Materials Science and Engineering 983 (2020) 012008 doi:10.1088/1757-899X/983/1/012008

utilizing MACFBL material. The kinetic of fluorideadsorption 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 enthalpychangeentropychange andfree
energychangewas 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 k,
kinetic model log(qe — qu) = log qe — (2.303) t ®)
Pseudo second-order ty (1 1
Kinetic model (5) = (kz qu) * (E) ‘ )
Intra-particle diffusion _ 1/2
model q = kat/" + C ©)
. 1 1
Elovich kinetic model qe = (E) InAB + (ﬁ) Int (6)

4. Result and Discussion

4.1. Characterizationof 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™ is because of the existence of —N-H and —O-H stretching vibrations. The peaks in
the region 2900 to 2500 cm™ represents the —CH, symmetrical and asymmetrical stretching. The peak
region from 1700 to 1400 cmreveals 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”
! Around 1200 to 500 cm™ 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
,3;'. Parameters Values lflg Parameters Values
1. | Bulk density (gm.cm™) 039 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 (m°.gY) 109.41
7. | Water Soluble Matter (%) 1.24| 7. Average Pore Diameter (A°) 90.72
8. | Acid soluble matter (%) 3.73| 8. Total Pore Volume (cc.g?) 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].
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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 (EDX) study
The EDX 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.
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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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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 (ge — qi) 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 (ki) and the equilibrium adsorption power (g.) were
determined at different fluoride concentrations along with the correlation coefficients (R?). The first-
order rate constant (k1) values are extending from 0.520 to 0.620 min™ 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, ge, 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/g: 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 (ki) for fluoride adsorption,
and the equilibrium fluoride adsorption capacity (ge) are calculated from the plot of t/gt 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
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values (R%> 0.992) at the fluoride concentration tested. With only minor variations, the g. values
calculated from the second-order kinetic plots are incredibly similar to the experimental values of Q.
This demonstrates that the mechanism of fluoride adsorption fits the kinetic pseudo second - order
relation. The pseudo second-order fluoride adsorption rate constant, kp, values ranging in between
0.322 gmg™min to 0.899 gmg'min™.
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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 q; 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 (R? = 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.
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Figure 7.Linear plots of the Intra-particle diffusion model for fluoride adsorption on to MACFBL.
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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 (AG), enthalpy changes (AH) and entropy
change (AS) 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 AS and AH 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 (AG) for the adsorption of fluoride on MACFBL carbon content at all temperatures.
The outcomes of the thermodynamics investigation describe the estimated values of AH, AG, and AS.
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
AG values observed in the present sample were negative. The change in free energy (AG) 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 AG for adsorption of fluoride on various
adsorbents have been reported by researchers [41, 42].
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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

L L Initial concentrations of fluoride (mg/L)

Kinetic model Kinetic parameters

2 4 6 8 10

ge (Mo/g) [Plot] 0.352 | 0.621 1.035 0.787 | 1.064

Pseudo-first-order ge (Mo/g) [Expt.] 0.360 | 0.580 0.746 0.750 | 0.764

ki (min™) 0.567 | 0.573 0.620 0.520 | 0.571

R? 0.978 | 0.953 0.943 0.947 | 0.925

ge (mg/g) [Plot] 0.354 | 0591 0.735 0.758 | 0.761

ge (Mg/g) [Expt.] 0.360 | 0.580 0.746 0.750 | 0.764

Pseudo-second-order | ko (g/ mgmin) 0.899 | 0.515 0.377 0.397 | 0.322

h ( mg/ g min) (107 0.113 | 0.180 0.210 0.228 | 0.187

R? 0.994 | 0.995 0.992 0.997 | 0.994

_ ks (mg/g min®®) 0.014 | 0.220 0.029 0.027 | 0.032

L?gﬂ;ﬁ’g;“c'e C 0.42| 0231| 0284| 0310| 0247

R? 0.887 | 0.912 0.935 0.917 | 0.958

A(mg/g min (107 0.349 | 0.583 0.718 0.892 | 0.534

Elovich B (g/mg) 13.160 | 8.314 6.433 6.813 | 5.801

R? 0.937 | 0.954 0.952 0.984 | 0.973

11
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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.

12
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Table 4. Thermodynamic properties for adsorption of fluoride onto MACFBL

Co AH AS AG (kJ mOle-l)

(mgL™) | (kI mole™) | (kImol"K™) | 303K | 313K | 323K | 333K
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
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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 Na;COs 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. Figurel2, 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 B-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 NO,, Azo shows effect on the colour
of the dyes’. We have tried to prepare simple azo dyes, having -NO, group is present at the
Ortho, Meta, and Para position of the reactive dyes obtained. The position of the —-NO; group
in the dye affects the colouring property of dyes. Azo dyes especially those having nitro
group are found to have mutagenic?.

These nitro groups lead to toxicity in methanogenic granular sludge®.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 B-naphthol to give three azo dyes for
comparison purpose* These azo dyes were applicable to polyester fibres and their fastness
properties were evaluated®.

These dyes shoes excellent dye bath exhaustion and fixation on the polyester fibres and very
good light fasten and washing properties®. These dyes were applied to polymer fabric by the
HT method and exhibited good levelling, wash and sublimation fastness and moderate light
fastness’. 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®. These dyes derivatives were prepared by coupling with alkaline B-naphthol
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have moderate dyeing resistance on wool and polyamides®. The present study focus on the
possibility of new dyes derivatives with good colouristic and application properties'®.

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 B-naphthol and Sodium nitrite solution added to
get the product O-nitriphenylazo dyes™. Similarly by simple method M-nitroaniline and
alkaline B-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

NH, HCl/0-5°C 2C|

NO, “/OH Q
NaNO,

O — Nitro Phenyl Azo Dyes

Scheme 2

N*,CI
HCI/O 5°C OH N=N
O o AL OOy ’
NaNOZ

M — Nitro Phenyl Azo Dyes

Scheme 3
i Ntel
[l . HCI/O 5°C i; OH /@,N N
: S< i
NO, NaNOz

P — Nitro Phenyl Azo Dyes

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°C for 20 minutes. Cotton fabric and Polyester fabric was
then introduced in the dye bath. Raise temperature to 77 °C to 130 °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°C for 30 minutes. The dyed cotton and
polyester fabric pattern was rinsed and again air dried.
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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 °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°C. A solution of 1.09 g sodium nitrite in 10 ml
water added in the flask. Solution of 3 ml Conc. HCI and 15 gm of ice with 10 ml water
added with constant stirring. 1.8 g of B-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.%2.

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 f3-
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 B-naphthol gives variation in the colour of dyes. This can be analysed
determining absorption spectra.

Similarly, absorption spectra by photoelectric colorimeter'® were recorded for M-nitro and P-
nitrophenylazo dyes with different quantity of B-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 Amnax= 480 nm

ISSN NO:2231-3990

) Dyeing | Dyeing . .
Sr. Vol. of B Absorbance | 9% on % on Scale of Light | Washing
No. naphthol fastness | fastness | fastness
Cotton | Polyester
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 30ml 0.40 91 79 10 7/10 8/10
Table 2: For M-Nitro phenyl azo dyes at Amax= 480 nm
Sr Vol. of B- Dyeing | Dyeing Scale of Light | Washing
' ' Absorbance | % on % on
No. naphthol fastness | fastness | fastness
Cotton | Polyester
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 30ml 0.23 91 60 10 6/10 9/10
Table 3: For P-Nitro phenyl azo dyes at Aya= 480 nm
Sr Vol. of B- Dyeing | Dyeing Scale of Light | Washing
' ' Absorbance | % on % on
No. naphthol fastness | fastness | fastness
Cotton | Polyester
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 30ml 0.27 85 80 10 5/10 8/10
0.5 0.25 /
0.4 o 02
g 03 / /_;-0 E s /
g 0.2 S o1
£ 01 o—abs 2 0.05 < —o—abs
0
0
10 20 30
10 20 30
Concentration of B--naphthol (ml) Concentration of B- naphthol (ml)
Fig 4: Plot of concentration of B -Naphthol v/s Fig 5: Plot of concentration of  -Naphthol v/s
absorbance at 480 nm

absorbance at 480 nm
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@ 0.25 — 0.4
= [
6 0.15 2
8 —4—abs 902 - —
< 0.1 .<Q —e— ortho
0.05 0.1
meta
0 T T 1 0 T T 1
—a&— para
10 20 30 10 20 30
Concentration of B-naphthol (ml) Concentration of B-naphthol (ml)
Fig 6: Plot of concentration of $-Naphthol v/s Fig 7: Plot of concentration of B-Naphthol v/s absorbance
absorbance at 480 nm of Ortho, Meta & Para azo dye at 480 480 nm

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 Ayax at 480 nm
and the absorption spectra recorded. The maximum absorbance at 30 ml of B-Naphthol was
observed as compare to 10 and 20 ml of B-naphthol. This indicates more amount of B-
naphthol produces high intensity colour dye. The same has been shown by plotting the graph
between concentrations of B-Naphthol versus absorbance'®. 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 B-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™.

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 0-azo dyes shows moderate light fasten activity was moderate to good'®. Also, it
observed that more concentration of alkaline B-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 B-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:

The paper n owerall disorsses CO5E. Law in India. [ begms with the defimtons of CSE and its imporance to
Einsss. Further the paper has also interprased the various provisions of section 135 and Schedule VI of the
Compargss Act, 2013 as amended from time m dne along with Comparies C5E Fulss 2014 with its amendments, The
papar also disoxses the mplicaton: of mandatory TSR Law in India.

Fevwords: C5F. C5F Law. Coompanies Act 2013, CSE Faules 2014, mendasary C5E.

Infroduocton:

Corporte social responsibiifies M recent era AT SWeTEInT 35 3 sURtegic foo! in Indian corparate sector that
murst be alined with core business pradices. Divesh Goyal (2018) Conpany is a sodal instutdon having daties and
resporsibilities towards the copmamity m which &t fanctions. Tts objective is o bring about maximizaton of social
welfare and comwon zood. The ewerpence of adopbon of corpomns sooal responsioility 25 3 ‘msiness pracice has
varioits Teasors. Bt the fact is that, unbess and unil o is directed by the Govenment to adapt soch practces, the
corparate sector in nda was not at imerzst to book oo it It is a mamer of debiate whether the adopdon of Corporars
spcial responsibility practices and its alisnment with the core usiness mractices does enhance the corparate imnge
thar ensures the prowth of the conpamy ar oot. Or whether adopting the corporate social resporsibility mactos for
doing socis@l goeds does have a sigmefcant mopad oF oof. Ar the same e it 1s also fact that, vanons ressarches has
[EIVED VAT VIEWDOIMLS.

In India, with the enacment of Mew Conpamies Aot 2013 the Govermment rving to bnne developmental
changes in the overall corporate fmcticming and brousht ox the ew section 135 which deals with the Mardatory
SR fic every Companies specified in that section. Sharath B (2018 C5R. bws are meart to help m trapsfeming
emeess capefal from the Baves to the have-nots via acts of chamty. The vanimes researches obsemved that, the caparars
spcial responsibiliny must be rooted in the heant of comparny and it should not be jos spendine some armoure of
nooey i the form: of charity:

The true social respoosibility of the conparmy st be wealth maxamization throwzh respomsiile bosiness pracicoe
The corpemie used the vasous resources and trars S it @mio a geods and services. Optimm wilizagen of resmumces
ey wary of socal responsible bosiness pracices shall be the mucmre corpomie socal responsibdity. The charsy does
nof satisfy the outena of pood smness practices.

India 15 2 first coumiry who pade C5F. mandatory fo every conpany with effect fom frencial year 2013 and
hefore emactment of the conpamies act 2003 it was oty for wiech o Matozal volusary saidelines issued Ty
the Mirtsoy of Corporate affairs, povernment of India

SR with different pames: Sustmabdity, Corporass responsibitity, triple botbom line, oreance shared valee,
ESG, Corporate acoomiabality, respomsible ovestment. respansible asiness corporate sustamabalify, corporate
citizenship

Lzzal Provisions and Interpretation of section 135 and 135 of Coopanies Act 2013:

Eligible Compamies: it is observed that, as per provision of sub section 1 of sacton 135, every conmany
falfifls the critaria of net werth of nupees fve Iandred ore o more. o tamever of nipess one theusand crore or
mnee of 3 et prafit of nipees five crome of more durmE any financial vear are ebimble. § 15 firther chsanved that,
there were mors than Sfteen thomsand companies in ndia exisred at the time of imfrodaction and mplementaton of
the Conparszs Act, 2013, However based on the repart of HLC of MCA 2018, only 8418 conparses have adopted
C5E Policy and reported the same.

The mumber of elimble conpamss bas been mereazed fo more than twenfy theuzand in the year 2018 out of
which only ten thonsand compamies have adopted the CSE. and reported the same.

The term "avery conpany’ inchades holding & ssbsidiary, Every Foreign conmpany defined imder saction 242
af the Act haane its branch ofice or project effice im India

171 Website - wwrwrewsanchjoumeynet Email : rescarchiourney 2014 Eomail com
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C5ER Committes: Every alizinle conpany shall corsrnie the C5E copzmines. The committes shall congrising
of thres or more directors, ouf of which at least ope Erector shall be ap indspendent drecim
The wmiisted public company and private limited conpamy, where there is no requrement of Indspendent
director or private bted comparny bavins only fwo drectors can consrhge Coarpotyte Sodal Besporsibilify Coprmines
withou swch director or with only fwe direchrs in case of povate linsied Conpamy.
In case of foreizn compary, the commmittes shall comprise of fwo persons, one of them chall be company's
ymtborized person resident m India anocher person shall he novmnated by forsion Conpamy:
Fumcrions of C5F. Conmmires: the commmirtee has been assiened the special @sk as regards 1o the C5F whach
m:hi&iﬂ!ﬁa]ln'mg
» Formmlation of Coppamy's O5F Palicy as per the mdicative activifies 1o be underfaken by the compamy as
specified in Scheduls VII of the At
= Fecommendation of the C5E. Policy o the Board of Directars of the compamy for the approval and forther
ProCess
= Fecommmendation of the ammmt of expendinme i be inomed on the activites conain in te TSR palicy
»  Regulaly momerng of the C5SE. poelicy of the company
C5R Policy:
C5E. Policy means a guiding prnciples and statezy for CSE projes of progmns which 2 conpany plans to
undermke falling mder the Schedals VI of the Act and incides momiroring process of sach projects or programs
Rale of Baard of Directors: The board of director's bas an inmortans rede in the adopton, inplementation and
ﬂmtE:quﬂpﬂhﬂ’ wiich mparanty mchedes:
Pozitvely fakine infe acomme the recopmmendations made by the Compam’s TSR Conpmites with respact
o CSE. Balicy
= Aporoeal of te CSE. pelicy for the commpany
= Doscloare of the content of the C5E. policy of the Conpany in the Beard's Fapor
» NMiakimg C5F Policy available wo the stakeholders throush Conpany's website of am ofher manner
= Hsmngh:ﬂrmﬂa&mn}ndmﬂncmp&q{fﬂzmmmm
= Enomms that, the Conpamy spends required amount of 1% of the average net profies of the compeny made
idring the thres inpnediately preceding Smandal years on the C5R activiiis
C5R Spend:
The conpany spends in evary financial year, ar l=ast tao per cent of the average ot profits of the compamy
mﬁeﬂmﬂ:ﬂrﬂnemrah;rﬂ:aﬂmgﬁmmﬂfm
C5R Actavitses:

The CSF activeties shall be imdertaken by the conpamy as per its stated C58. Policy which incfodes projects or
TIOETANE of activides (pither new of aneeng) exchading actvites mndermken in pursmnce of its nomnal course of
usingss. The Acewities shall be in accordance with the Schedale VIT of the act

The act prowides that. the company shall Zve preferencs to the lncal area and areas around if where & operates,
for spending the amoomt sammarked for Corparate Soacial Besponsibility actviges.

Failore to spend:

Earlier Provizion: A: per provision of clxuse (o) of sub seodon 3 of saction 133, the Boards of directors fafls
i spend on C5R shall specify the reasons for ot spending the amouy in it Boards r=part

Amendmenss- The comparm shall be pmishabis with fne aiich shall oot be less than Sy thoexsand rupees o
which poy entend to mveny-fve bkh rpees and every oficer of the company who is m dafnt shall be pumishabls
with imprisooment for a term which may extend to thres vears or with fne which shall pot be less than ffiy
thousand nmpess tut which may extend 1o fve lakh nmees, or with both

Mapner of implementation of C5R Actmities:

{a} a conmany established wnder section £ of the Act or a regstered mast or a registerad socisty, esabished by
the conpeny, aitter singly ar alonewsth amv ather company. o

(T 2 company astablished under saction § of the Ao or a regstered mst or a remsiered socedy, established by
the Ceniral Crovernmers o Sate Governmend of amy entify established ander an A of Parbament or 2 Soie gslanme

Pronaded that- if the Board of a congamy decides fo mdertaks itz TSR actafies throash a conpamny estailished
under secton § of the Act or a registensd mast o a registered spoely, other than those spectfied m dus sab-rule, such

]
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conpany of Tt o sockety shall have an established tack record of dwes years in mdertalong sivmlar prosTams of
projects; and the compamy has specified the projects o prosTams to be underfaben, the modalifi=s of udlization of
fimds of suxch projects and prosrane and the pomtonns and reporfing mechanizoy”,

Collaboraton for CSR

A poomany pay alse collxborate with otber conpamis: for andermaline projecs o mograms or CHE acovitiss

mn zach 3 pammer that the TSR Conmettess of respective colmpaniss are it 3 pasition to report separatzly on such
mrodects of progmans in accodance with these miles,

Lacation of Project:

The CEF. projects or programs of acivities undertaken in Indsy oohy shall amount o C5SE. Expendinms

C5R Excloded:

The CSE. projects or programs ar aciisities that benefit enly the emoloves: of the compery and their Smties

shall ot be considered as CSF. acuvities

Contrilration of amy amomt directhy or indirectly to aoy peditical party mdes seciion 182 of the Act, shall oot be

considered as CRR actinaty.

CS5E capadties

Conpanies mary bamld C5SE. capacites of their own persommel 3 well as thoss of ther

MEMMEWMMEmuEMMTMEmmmmmmFm
enpendiiure on adminismanve gverheads "] skall not excesd Sre percent of toral C5E expenditare of the conpany in
one firancial year

Schedube VIT of the Act

Acmities which oy be inchaded by conpamies in their Corporaie Social Responsivility Policies Actvines

relamE -

(1} Emdiadns hmees, poverty and madmimition, promoting health care inchefing preventimve bealth care
and samitation nchudng conmibation o the Swach Bharat Eash set-p by the Centma] Govemment for the
omtion of sanitation and making available safs dinkine watar

() mromoting edecation mechding special sdicaton and emplovment echancme wocaton shills espacially
amors children, women, slderly and the differently abled and livelihood enhoncement profecrs,

(i} ponoiire pender equalify, eomowenine woren, sefins up bomes and hostels for women and orphans;
seffing up old aze bomes, day care cenmres and such other factlities for sedor cifizems and measures for
radocing mequalities fced by sodally and econoomcally backward sroaps.

(o] ensmms swironmenta] sostainability, ecological balance, protection of flom and foma, andivml welfare,
asroforesay, conservation of mnmal rescurces and naintinins quality of seil, air and water inchudins
contrimtion fo the Clean Gang Fuand sef-up by the Cenmal Grovernpent Sor refuvemation of miver Gansa

v) protecton of matonal heritase am and cwre inchdine esrration of tusldings and sites of historical
memmﬂmmwmm rromotion and development of raditiona] a1 and

(vi) marﬁfumehaﬂﬁrufumdﬁnam war wicows and their dependents;

(Vi) faining o prommte nEal sport:. nadonalily recopmised sports, paralvopec sports and olyomic sparts

(i) conmintion to the prime minister's matiooal relief fmd or any other fund S22 up 'y the central sovt for
socio econones development and relief and welfare of the schedifle caste. mbes, other backwand classes,

()  Comiriution to mogbators fimded by Cenmal Government or State Govermment or amy agency or Publac
Sector Underfalong of Cenmal Govemmens or Sate Govermoent, and copfmibatons to public fmded
Universities, Indian Instinge of Tachnalesy (T3], MNational Laboratories and Autonomine: Bodis:
{established mnder the auspices of Indian Coanoll of Amnodhral Research (JCAR), Indan Comedl of
Medical Besearch (ICME), Comal of Sciencfic and dnsirial Rezsarch (C5IR). Deparment of Atonec
Ensrpy (TPAE), Defence Feszarch and Development Orgamization (DEDHD, Departimen: of Biotechnology
{DET), Deparment of Scence and Techrology (D15T), Minisory of Eleciromics and Informadion

Techmoiagy] engased in comdiacting ressarch m scierce, technolosy, ensnesnins and medicine afmed at

(z}) nmal development projects
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(d) shmy area development:
Explanation - For the parposes of this tem the tenm "shim area’ shall mean any area declared as aach
the Ceniral Gonermment or amy S Govermment or any otber comperan authoriy mmder amy law for the
time heing in force.
Implications
It iz observed Som varmous ressarches that, mest of the conpacees do oot have adequace knowlsdze of public
problems and policy measures. Funber for conmaniss excent fow; C5F. &5 not on priorities busimess Cooganies who
ar= undertaleing C5E have salactive activities that ultimately benefit their brand. It is also facr that, conmpanies are not
very fmmsparent I declarme their CSF, income. Befre nplemenimg the vy there was mamy conpanies wh wane
regularhy imdertakone C5R. Activitss and that ooo with igher amoumt that mandased - percent.
Conclosion
The paper conclude that, Mandatory Corporate Social respomsibility provision 15 pew, have alrady been
inplementad g i comimmously chaneing over 3 pericd of tfime. Af initial smts many compames was ot clear about
the vanious comfent of the mrovision but later oo the povermment mied to make it clear throush droulars and FAQs It
iz conchuded that, pandatery adoption and reportng will be helpfid 1o the compamy In years to Come
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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:

e online retailing

e clectronic 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 :

e Provide details of the virtual showcase on websites with online catalogs.
e Reduced prices due to contests (coupons and offers).

e Access and convenience 24 hours.

o The global market for the purchase or sale of the product.

e Provide secure business transactions

o It is easier to compare prices with other premium brands

e Do not stay online or be held forever

e Many options and range (options and options)

e Return products if it is of lower quality

o Time savings and reviews of easy review.

Advantages of e-Commerce to Business:

e Increase in potential market share by increasing the customer base
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e Use of EDI, B2B data exchange

e Low barriers to items

e Provide safe business and instant transactions

o Participate in retail for the launch of new products and services
e 24/7, 365 days of sales (buyer and seller)

o Expanding the scope of the business

e Main warehouse administration

e 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-a-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.

e 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.

e 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.

e 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.

e 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.

e 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.

o Entrepreneurs are also attracted to advanced computer technologies and their usefulness for
electronic commerce.

o The development of educational standards at all levels has allowed a great demand for electronic
commerce and m-commerce in the market.

o 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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e 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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Abstract :

E-learning is the modern - and technologically enhanced way - to approach distance learning.
Higher education providers are becoming increasingly aware of the diversity of their current and

potential learners. Teaching with technology is not a one size fits all approach as it depends on

the types of technology in use at the time and also the curriculum content being taught. E-
Learning covers a wide set of applications and processes such as computer-based learning

systems, Web-based learning systems, virtual classrooms, and digital collaborative learning

GroupWare packages. This paper focuses on the challenges and opportunities of e-learning in

[ndia.
Key Words: e-learning, teaching-learning, internet.
E-learning: Third World countries

E-Learning content is mainly delivered via Internet, intranet/extranet, audiotape and videotape;

satellite broadcast. Definition of e-learning, as has been enunciated by various online

dictionaries, encyclopedias - including but not limited to the very famous Wikipedia, and various

Page |485 Copyright ® 2019Authors

Scanned by TapScanner ..



OUR HERITAGE

ISSN. 0474 9030 Vol 68, Special Issue 9

International Conference On E-Rusiness, E-Management,

E-BEducation and E-Governance (ICE4-2020)

Organised by
Kamla Nehru Mahavidyalaya, Nagpur

7th & 8th Februaryv-2020

other blogs and other research sites, explains e-learning as any learning which is done with the
aid of technology and more specifically with the aid of the Internet. Therefore, the preliminary
question that arises in one's mind is whether e-learning would relate necessarily to all kinds of
education that is acquired on the Internet. Today, the Internet is used for the very obvious and
basic purpose of networking - personal as well as professional, so also for the purposes of
enhancing communication abilities, and to propel an individual forward with the aid of search
engines and their ability to scan the Internet for common man. However, the very scope of
Internet does not stop here. Therefore, to say that this research paper is being written for e-

learning alone and not exploring the possibilities of the Internet is to turn a blind eye towards the

full Moon on a cloudless night. Impossible!

When we talk of Third World countries, the picture that is pushed into our minds is that of
hunger. poverty. malnutrition, et cetera. However, not many of us realize that this is not the only
side of the picture. Many of the Third World countries today have moved much beyond these
stereotvpical images and are in fact today recognized as centers of the new Renaissance.
However. even though the government's (giving all due credit to them) have been trying hard to
ensure that these archaic images change, and they have also been successtul to an extent. yet.
when you look at the scenario in the field of education, we realise that not much has changed.
One doesn't need to go too far to look into the fact that even today more than 80% ot the
education that is being attributed to the students (schoolchildren as well as college adolescents) is
attributed at the behest of the government, which in a majority ot the cases is not onl
incompetent but also unable to decide the curriculum. Therefore, instances where a change in the
government (read : ruling party/faction) forces the change in the textbooks and curricula of the
students are very common, It is sad state ol alfairs and the matter ol shame that such mstances
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are not yet sporadic and rare. Therefore. it is in these circumstances that when a Third World
student decides to explore learning beyond what is offered to them by the government. the

primary resource for him in such circumstances is the Internet. The consequent keaming that

takes place would have necessarily to be referred to as e-learning.

Therefore. whenever a student aims at completing his/her higher education in the University of
world repute. then in such circumstances, the textbooks are discarded and. the computer with an
Internet connection replaces even the reference books. What needs to be analvzed is as 1o
whether this important. omnipresent God of the younger generation. who promises 10 help them
in realising their true potential, is actually worthy of being revered as the Messiah. The ven
basic premise on this issue would be that the glass is half full whereas the others view t as ha'?
empty. However, if you look at it from the point of view of a student and a Third World nation. &
quenches thirst. And that, is what matters as long as e-learning is concerned. Theretore, the Thind
World student becomes aware of all those universities/courses/diplomas which will offer a scope
in the chosen subject, the number of entrance examinations which he might have 10 underiake
apply for those universities, and all those unnecessary and fallacious tests to which he might te
subjected to (in a very derogatory manner) as the primary language of e-learning —English. is not
his mother tongue. Even though, I have to agree that e-learning opens up a w e scope and helps
students to spread their wings, it is this very e-learning which acts as a deterrent when it conmees
to learning at the local level. | state and submit this as. nOt Many resources (Compact discx web-
based resources. et cetera) are available for enhancing learning at the local level. Thervtore. this

new tool would be as the adage goes “a double edged sword”™.
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Therefore, at the conclusion of the first aspect, | submit that e-learning is helping the students in
third world countries to come forward and compete for scholarships, admissions and even
otherwise at the global level, and thus, e-learning is eliminating the divide which exists on the
globe today on account of the monetary resources that the country has at its disposal. There are
many examples/case studies/illustrations which demonstrate this fact. Therefore, e-learning is

successful and is also trying to help those who do not have access to facilities in their backyards.

Hence, e-learning needs to be hailed as the new medium of education.
Objectives :

e To access the challenges of E-learning in India

e To access the opportunities of e-learning in India

e To examine the role of e-learning in effective teaching-learning.
Hypothesis :

e There is a significant impact of e-learning on the teaching-learning process.

E-learning: Lack of Acceptance in India

Even though the first aspect and part of this research paper has come to a conclusion with the
sentence that e-learning needs to be hailed as the new medium of education. yet, my subsequent

part of this paper deals with the challenges that e-learning is today facing in India.
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Not many of us realise that a degree or diploma for that matter. which may be procured with the
help ot e-learming via an institute of higher learning having great reputation, is not recognised for
those purposes within the territorial boundaries of India. This, is more so due to the mindset and
perception of the Indian society at large, that only those who are not able to succeed in the
traditional medium and more of education resort to ‘distance education’. Even though. this may
not be true. yvet. when we look at it today from the perspective of e-learning, it is necessary to
note and point out that there does exist a vast difference and divide between distance learning
and e-learning. Unless and until, this change and difference is realised, the scenario for

acceptance of e-learning in India continues to be bleak.

Today. the Indians have realised the true potential of e-learning, and have moved on from merely
using the Internet for the purposes of chatting and Skype towards more meaningful and
constructive purposes such as subscribing to courses/seminars (often referred to as
webinars)/diplomas/degree courses which are offered exclusively online. Even though, | admit
that majority of these new age students are working professionals who are trying to enhance and
fortify their qualifications, yet, the positive role that e-learning today has to play in their careers
cannot be denied. However, in contrast to the aforesaid mentioned professional, if they looked at
afresh at a novice, trying to apply for any position/seeking a job on the basis of his qualification
acquired via e-learning, rather than appreciation, that individual is more likely to be rebuked and
dismissed as a maverick. This mindset needs to change. On the other hand, a person possessing
the same qualification, by going overseas and spending loads of money in procuring the same
degree or qualification directly from a university overseas, is more likely to be aceepted. even
though technically speaking both of these individuals are exactly similarly placed. This change
can only be fuelled by recognising the true potential ot e-learning.
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Even though dangers of e-learning are many, yet. looking at it from perspective with regards to
India. 1 have to admit that the scope is limited. Even though the world *limited” is being used for
the first time in this paper with reference to e-learning and its potential. the same is necessary
and this paragraph will explore and demonstrate how it is so. As per the census reports of India,
more than 30% of our population today lives in poverty and is treated by the government as
being below the poverty line. It is needless to mention that such families and students belonging
there to are having a very limited scope and access to e-learning. Further, even if an analysis of
the remaining 70% of the population is made, then we realize that only 50% of their (35% of the
total population. and that too considering it at a higher side) has access to higher education and e-
learning combined. Out of this 35%, it is only a miniscule 12% of the population which is
actually today using e-learning for certain benefits. Such a limited useage is not likely to be
looked at in a very positive perspective by the society at large. Further. students acquiring
qualifications to this medium of learning are harassed while applying for jobs in the government
or semi-government sectors, by asking them to produce equivalence certificates and are asked to
demonstrate that their studies /qualifications are recognized as valid by the Indian government.
In fact, a couple of case studies, would reveal that maximum of these e-learning qualifications
are not held to be valid by the University Grants Commission a.k.a. UGC, which 1s the premier
body for regulating higher education in India. This happens because a majority of those
institutions with the gift qualifications in the field of e-learning, are not today recognised as
‘university” within the scope as defined under the provisions of Sec. 2 (1) of the University
Grants Commission Act, 1956. However, to place the blame entirely on the shoulders of the
Commission would be incorrect for the last amendment in the statute that governs the

Commission and its working was last amended in the year 1985 when the concept of e-learning
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was as alien as is the concept of extra-terrestrial beings today. Therefore, unless and until the

Indian legislature a.k.a. the Parliament amends the statute and introduces such concepts into the

Indian education system officially, a change in the mindset of the employer towards the
acceptance of such qualifications procured via this new medium of learning, not only is difficult

but is also remote.

Therefore. what today needs to be done to enhance that acceptability of e-learning in India. is
clearly spelt out. Perhaps, this step to introduce computer education to all children in primary
schools and also to make education up to the primary level compulsory for all children could be
taken as the first step that has been introduced by the government. But by solely relying thereon.,

and by not acting and enacting new and improved statutes, the government has probably failed

in its duties.
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 Adaptiveness

One of the greatest things about elearning is that the software and technology
can easily evolve according to new pedagogical theories. Everyone is talking
about Gamification and learners are asking for it? - no problem. You just need

to develop a new module in your training platform and instantly get all the

benefits to all your learners.

« Mobile Learning

As I mentioned before, nowadays elearning can be delivered also via mobile
devices. This means that people can start learning pretty much everywhere, any
time they want. Learners can take courses during their morning commute to

their workplace by simply bringing their smartphones along with them!

« Reporting
In order to gather useful information, and data you can actually use, you have
to be extremely precise while reporting by using standards and a unified
approach. Thanks to modern technologies it’s extremely easy to automatically

create reports that fit your needs, no matter how many learners you're trying to

evaluate.

« Management

Obviously it’s important to get reports right away, but it’s also very important
to keep your data and reports in a place where you will be able to retrieve them

at any time for future analysis and history tracking. Say no to huge paper
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folders that can easily get lost or ruined. It's now time to leverage databases
and online storage to keep your learner’s records in a permanent and €asy 1o

browse organizational system.

Table 1 : Impact of e-learning on the teaching-learning process

S::;:egely Agree Neutral Not Agree Sﬂ"ﬂﬂfﬁ

11 23 8 6 i 2

Graph 1 : Impact of e-learning on the teaching-learning process

The above graph shows the impact of e-learning on the teaching-learmning process. Qut of

50 respondents 22% respondents are strongly agree with the statement ‘Impact of ¢-kaming on
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the teaching-learning process, 46% respondents agree with the statement, 16% neutral with the

statement, 12% not agree with the statement while 4% strongly disagree with the statement.

That means majority of respondents feels that e-learning is significantly impacting on the
teaching-learning process. It helps to retain facts for longer time. Hence the hypothesis ‘There is

a significant impact of e-learning on the teaching-learning process’ is accepted.

Conclusion :

e-learning is the new tool of learning for the future, for it is today enabling new career oriented
fresh brides to learn cooking on one hand and also. on the other, it is furthering the traditional

role of a teacher, yet, unless all this gains acceptance from both, the society at large as well as the

Government, the same cannot be brought into the mainstream in India and will lack the
necessary fire-power to enable it to achieve its true potential, and we will have to be happy that a
part of e-learning is still being recognized as a medium of education on the fringe of the normal
education system, although, it has the potential to completely replace the original. Technology
integration in education to enhance teaching and learning can take place in different forms.

Teachers can integrate technology using different e-learning tools. E-learning has significant

impact on the teaching-learning process.
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Abstract:

As per United Nations survey, it is clear that, “There is a close relationship between per
capita income and Industrial production which is a part of total National Income of a country.”
To solve problems such as population explosion, poverty, unemployment, economic disparity,
illiteracy, declining standard of living, lack of social safety in a developing country like India
and to increase the speed of economic development, industrialization plays an importance role.
Sustainable development is the one which does not think of self sufficiency attitude but to keep in
mind for provision of future generations through sustainable development. The importance of
green technology is worth while implementing so called developmental process to reduce ill
effect on living beings. The use of Green technology is needed in every act of life. Otherwise,
entire mankind and living creatures will have to suffer consequences of unknown health issues.

Introduction:

India is a reach country in term of natural resources. It is rich with resources such as land,
sea coast, rivers, forests, mountains, different weather conditions, rainfall, land fertility etc.
Human resources are also widely available in India. Conducive environment is available for
resources used in agriculture, industry, energy and service sectors, rapid economic development
of the country is possible through the development as these sectors.

Importance of industrial development in India

As per United Nations survey, it is clear that, “There is a close relationship between per
capita income and Industrial production which is a part of total National Income of a country.”
To solve problems such as population explosion, poverty, unemployment, economic disparity,
illiteracy, declining standard of living, lack of social safety in a developing country like India
and to increase the speed of economic development, industrialization plays an importance role.
Primary sector businesses based on nature like agriculture, animal husbandry, forestry, fishery
etc., secondary sectors like small and medium enterprises, mills, firms and tertiary sector
businesses providing services such as transportation, banks and insurance are closely related to
each other. Government is giving emphasis on the development of all the three sectors and
investments for speedy economic development of the country. Agricultural development, proper
use of natural resources, increase in national and per capita income, balanced economic
development, increase in exports, employment generation, improvement in standard of living,
progress in self sufficiency, increase in the rate of savings and investment, increase in
government income through taxes, educating people, qualitative development in skills and
training, social and economical balance in the country is possible through industrial development
of the country.

Sectors People involved in various sectors

1991 2001 2010 2015 2017
1. Primary Sector 66.8% 58.4% 51.52% 44.36% 42.74%
2.Secondary Sector 17.5% 16.2% 21.81% 23.80% 23.79%
3. Tertiary Sector 20.5% 25.4% 26.68% 31.74% 33.48%

(Source: http://www.statista.com)
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India also started large scale production following western countries. Use of modern
technology, heavy industrial equipment, large scale use of energy, uncontrolled use of raw
materials and resources in production process, poisonous waste material, mishandled disposal of
poisonous waste, etc. trends have been developed because of competition of quick industrial
development causing increase in environmental pollution.

By this way, every factor in nature is useful for human beings. Factors such as flora and
fauna, trees, plants, rivers, rocks, clay, mountains, valleys, animals, birds are fostering and
important for human life. Without these, human life can not attain balance. Animals, birds and
trees in nature play vital role in maintaining environmental balance. In spite of this human
beings are exploiting these natural resources. Due to this act of humans Eco natural balance is
being disturbed causing various natural calamities. If this continues, time will not be far away
when human race will come to an end. Give and take relationship must exist to keep balance in
natural cycle. Taking pure from nature and returning impurity creates imbalance in nature.
Human draw fertility from soil and puts chemical fertilizer in soil, draws clean water from nature
and returns impure water in the environment. Clean air transforms into poisonous one, creates
deserts by cutting forests which are lungs of clean environment.

These dangerous changes related to environment are seen in the last 50-60 years which were
not seen in the last thousand years which resulted in an increase in air, water and land pollution.
Pollution like this have caused assault on the lives of people of different countries including
India. It will not take time for this earth to stand in the queue of non living planets if this
continues with today’s speed. Environmental pollution can be divided into four main types.

A) Air pollution

B) Water pollution

C) Noise pollution

D) Soil pollution
Industrialization, population explosion, deforestation, urbanization, transport and fuel
consumption, use of chemical fertilizers and pesticides, industrial accidents, nuclear plants and
wars are responsible for all kinds of pollutions.
Air Pollution :

Earth is surrounded by different layers of gases. These gases are very important for
living beings. But because of human intervention air pollution is increasing at a very high speed.
Following are the main reasons for air pollution.

1) Industrialization : Number of factories have been increased after
industrialization.  Factories emitted smoke, polluted gases, carbon particles,
hydrogen and hydrogen elements and many poisonous gases in the environment
which affected ozone layer.

ii) Fuel Consumption Coal and coke crude oil and natural gas burning
resulted in production of different poisonous gases, smoke, ash, carbon particles,
fly ash produced in thermal power plants etc. resulted in air pollution.

iii) Automobiles : Petrol, diesel have been used all over the world for
transportation that uses crude oil. The smoke that has been emitted by these
vehicles contains micro lead particles. Due to incomplete combustion of these
fuels, many poisonous gases mix in the air resulting in air pollution.

Website — www.researchjourney.net Email - researchjourney2014gmail.com 130

43



‘RESEARCH JOURNEY’ International E- Research Journal | ISSN :
Impact Factor - (SJIF) - 6.261, (CIF ) - 3.452(2015), (GIF)-0.676 (2013) | 2348-7143
Multidisciplinary Issue | Jan-Feb-March
GC Approved Journal Vol. - VI, Issue-I(A) | 2019

iv) Radioactive liquids and nuclear explosion : Atom bomb was the new pollutant
which has been produced after second world war. Explosion of atom bomb
results in production of dangerous radioactive smoke which spreads in
environment resulting in air pollution. Nuclear explosion tests carried out by
developed countries caused air pollution. Ash spread out of nuclear plants in the
environment have also resulted in air pollution.

V) Other reasons : Urbanization polluted particles produced due to human
actions, increased uses of pesticides, deforestation, increased use of cold storage
and cold boxes are other reasons for increase in air pollution.

Water Pollution
Clean water is as important as air as the basic necessity of human. Water pollution is
increasing at a high rate due to various manmade reasons.

1) Household human intervention : Soap used while bathing, detergent
cakes and powder used while washing clothes and utensils, open defecation, river
side prayers, immersion or idols etc. are the reasons for river pollution.

i) Industrial drainage Most of industries during its production processes
uses water at a large scale. contaminated water produced during processes are
thrown in rivers that pollutes sea water as well.

iii) Water pollution through agricultural sectors : Pesticides, insecticides and
fertilizers etc. used in agricultural sector, the large part of which reach to the sea
through drainage, rivers resulting in imbalance in water bodies that leads to
pollution.

v) Oil leakages : Most of the oil refinaries in the world are based near seashore.
Water pollution caused due to water transport, loading and unloading of oil at port
and accidents in oil refineries are very dangerous for water pollution.

Soil Pollution :

Soil is a natural resource. Misuse and wastage of soil can lead to major problem because the
upper layer of soil contains millions of micro organisms helping plants grow through this layer.
Soil gets contaminated due to various human actions.

1) Pollution due to industrial waste : Hazardous waste are created during
industrial processes and wastage and scrap produced through mining spreads
over land. Pit created due to mining damaging the original structure of soil.

ii) Agricultural waste Unlimited use of chemical fertilizers, insecticides
and pesticides in farming causes devastating results on bio chemical soil diversity
cycle and quality of soil deteriorates. Due to over irrigation soil becomes saline.

iii) Civic Garbage : This type of waste can be solid waste and drainage. Solid
waste contain dissolvable and un-dissolvable substances. If these are not disposed
in proper manner, they create serious problems related to health.

iv) Radioactive factors Mining and nuclear plants emits many radioactive

substances. These are very dangerous to living organisms that destroys plants and
reduces the fertility of soil.

Noise Pollution
Like air and water pollution, noise pollution is also a serious issue. This problem is mainly
created by man. Noise created out of appliances used at homes and offices, noise created out of
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various processes at construction sites, noise made by vehicles during traffic, noise made in
factories during processes, explosions, noise made in rallies, airoplanes, rocket, noise in metro
cities etc. are the reasons for noise pollution.

To stop evils of all the pollutions mentioned above, there is need of green technology in
every sector. Even though green technology is a new concept, ancient India, before
industrialization used this concept in various production sectors. Green technology is a
technology that does not harm environment during its use. Natural resources will be saved
because of its use. All sectors need green technology knowledge now a days. Agriculture
industry energy, construction and service sectors need environment friendly green technology.
Conservation of environment is becoming a sought after subject in the world. Every action is
taken considering nature’s enhancement, proper use of natural resources, use of renewable
energy resources, minimum use of resources are being used in production processes, use of pro
environment friendly matters instead of poisonous chemicals, proper disposal of hazardous waste
etc. is the need of the hour. Adoption of this technique will assure protection of environment as
well as industrial development. It will make possible for human being to enjoy highly healthy
and satisfactory life.

Clean environment means clean sky, fresh air, clean water fall, clean water river, green
forests, wild life un-affected from humans, birds freely flying in the sky, domestic animals
grazing food, green villages, towns and cities, maintained ozone layer, fertile land, manure to
increase fertility of land, bacteria’s which decomposes dead and decaying matter and release
corbon back to environment, all this living and non-living factors are involved in the process.

Use of green technology in different sectors:

Today different Self Help Groups and organizations are seen to adopt different green
technologies in various sectors, some important sectors are described below with case studies :
1.Agriculture Sector:

in recent years the farmers are widely using artificial chemicals. Due to excessive use of
Chemical Fertilizers, poisonous pesticides and insecticides, High Yield variety seeds etc. , soil,
water, air & agricultural products are highly affected, increasing environmental pollution. This
is why adoption of green technology is very important in this sector.

Case Study I:

Mr. Virendra Barbate, a farmer from a small village Chacher of Taluka Mouda, Distt.
Nagpur, is cultivating rice since last 15 years without use of any artificial chemical fertilizers.
He uses easily available low cost natural manures to increase the land fertility and gets healthy
and pure products without affecting water, land and micro-organisms. His pure and healthy
product is then sold at a high price.

In the agricultural sector, nationwide progressive farmers are adopting chemical-free/poison-free
farming. Due to this farming technique, spreading of environmental pollution is being controlled
to some extent.

2. Rural, agricultural, small scale industry :

Cottage industries are the small scale industries and it has to run in the rural areas in
small scale. It uses small machines, handy equipments, minimum chemicals, maximum man
power etc. These industries mainly use local skills and equipments increasing local employment
and protecting environment.
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Case study no. 2:

The place is Gopuri in Wardha district. Production societies in Gopuri produces edible
oils through wooden mills. It does not use chemicals for producing oils and does not use
chemical processes for producing various other products. Cloth is manufactured with cotton by
using small machines and it does not produce any chemical waste.

Today, every village and home need such kind of industries. It uses less energy sources and more
human resources. There is possibility to produce nutritious products and goods through poison
less processes creating employment at the same time. It also lessens the danger of pollution.
Government runs many schemes to boost such industries. The need of the hour is to turn the
youths in rural areas towards this sector.

3) Construction sector:

There is rapid increase in cement forests in this modern era. Manufacturing of cement
requires high amount of chemicals and energy. To reduce this use, many institutions have turned
towards constructing eco friendly houses and buildings.

Case study 3: the institute named Centre of Science for villages in Wardha district constructs
eco friendly houses without using cement. By using eco friendly technology one gets natural
light, reduces the requirement of electricity, construction of toilets that requires less water,
construction that gives natural coolness, proper use of rain water and disposal of litter and
sewage disposal. A renowned hotelier Mr. Vitthal Kamat of Mumbai, also used this type of
green technology to construct lavish Orchid Hotel near Santacruz.

Many self help groups, institutes and individuals have started constructing such houses using
green technology that uses less cement, using other natural resources optimally and properly.
Emphasis is given to control the temperature and natural lighting system that saves fuel and
energy.

4) Industrial sector:

Large and Medium scale industries should carefully use natural resources such as gases,
metals, energy, and water. It is very crucial to give lessons on the importance of conservation of
environment while training emerging entrepreneurs about entrepreneurship development and
management. It is expected to use modern technology that conserves environment in every
production process. It is necessary to set aside hazardous pollutants and treat the industrial
sewage. It is obligatory to implement pollution removing technology and related law should be
strictly adhered to before the starting of new production unit.

Apart from using green technology in manufacturing processes, eco friendly packaging should
also be used everywhere for packing of finished products.

Consumption sector:

A common individual also can perform small pro-environment friendly activities.
Optimum use of energy and other natural resources at home and at work places. Actions such as
proper disposal of solid waste and sewage water, rain water harvesting, use of solar energy and
use of chemical free lifestyle can lead to environment conservation.

Conclusion:
Every activity and process in service sector in Indian economy viz. trade, transportation,
banking, information technology, education, health, security, telecommunication, social services
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should be pro environment that saves energy and fuel and save and increase biodiversity and
uses renewable energy.

Sustainable development is the one which does not think of self sufficiency attitude but to
keep in mind for provision of future generations through sustainable development. The
importance of green technology is worth while implementing so called developmental process to
reduce ill effect on living beings. The use of Green technology is needed in every act of life.
Otherwise, entire mankind and living creatures will have to suffer consequences of unknown
health issues.
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EDITORIAL
MELTING BOUNDARIES: MEETING CULTURES

Literature, language and culture form an amazing trio in which civilizations of the
world thrive. Language and culture are intertwined as their fusion gives rise to the
rich literature of any region. In fact, as someone rightly said, “Language is the road
map of a culture. It tells you where its people come from and where they are going’.

The concept of a boundary represents geographical, political, sociological,
psychological or linguistic boundaries. It is only through translation which is
interdisciplinary in nature that enables boundaries to merge and melt. In this context
translation is inextricably linked with the idea of boundaries. When boundaries melt
then the doors unlock themselves for cultures to meet and translators make this
meeting of cultures possible.

The role that translation plays in overcoming social and political boundaries is
significantly immense. Translation brings communities together fostering
communication and dialogues. Machine aided translation is also gaining importance
with rapid strides. It is with this perspective of interdisciplinarity that the present
collection of research topics is strung together in this volume of ‘Melting Boundaries
Meeting Cultures’.

In order to have a diverse outlook and formal attention on how translation is
achieved keeping intact the issues and integral facets of culture and advancement of
human life, research articles and papers from Marathi and Hindi language too have
been amicably accommodated.

April, 2020

B Priti Singh
B Shailesh Bahadure
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Machine Translation in Natural Language Processing

Dr. P. V. Nimbalkar!
Dr. P.P. Yende?

Dr. Ambedkar College,
Deekshabhoomi Nagpur

The principal aim of the Natural Language Processing is to build a
machine translation system that automatically learns translation mappings
from bilingual lexemes. The Machine Translation (MT) focused on creating MT
systems and technologies that cater to the multitude of translation. Data
driven systems, with a statistical core engine, have proven to be the most
efficient, due to the ability to adapt to broad domain coverage and being trained
in new language pairs. This team works closely with research and development
partners worldwide, making the system accessible to a variety of products and
services.

Machine Translation has been a major focus of the NATURAL
LANGUAGE PROCESSING group since 1999. This approach to Machine
Translation has been “data-driven”. Rather than writing unambiguous rules to
translate natural language, these algorithms on human-translated parallel
texts, allows automatically learn for translation. First generation Logical Form
based system learned translation patterns at the level of abstract parsed tree
structures, and used to translate the entire Microsoft support knowledge base
system into several languages. These recent research has focused on Statistical
Machine Translation (SMT).

Syntax-Based SMT. Translating content from English language into as
many foreign languages as possible is a big challenge for Multinational
company’s not to mention the billions of people around the world who do not
aware about English Language. The Treelet Translation System leverages an
English natural language parser to help forguiding this process. This new
technology is currently used in several location across Multinational
company’s, including the Live translation system for computer-related texts
and the Microsoft Support sytem site. Ongoing research has produced major
improvements in the choice of wordinflections and word ordering in this
system.

Phrase-Based SMT:-Many leading STATISTICAL MACHINE
TRANSLATION systems do not use any linguistic resources, such as
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dictionaries, grammars, or parsers. These so called “phrase-based” systems on
the way to learn translations of arbitrary word sequences of words directly from
parallel texts. By improving the methods used to reduce the search for the best
translation in this type of system, we try to find better translations in less time
than previous systems.

Word Alignment:- SMT systems find out translations from existing bodies
of translated data. For most modern systems, identifying the word
correspondences or word alignments in this translated data is a decisive step
in training systems.We produced revolutionary work in
both discriminative and generative approaches to word alignment, resulting in
faster alignment algorithms with state-of-the-art quality.

Language Modeling:-

Large n-gram language models are a crucial component in high-quality
SMT systems. Trained on only target language data, they help translation
systems select fluent and readable output. MSRLM is a publicly-available
language modeling toolkit developed at MSR. The toolkit is both fast and
scalable, training a S5-gram model from more than one billion pre-tokenized
words in about 3 hours on a single machine.
MSR MT System

Source Source
sentences Parser deptrees

Word Word-aligned
alignment sentence pairs
Target
sentences

Vérifier votre mot de passe wvérifier votre mot de passe

Translation
database & Treelet extraction Word-alignad

models model trainir 0 deptrees

mot

vérifiervotre mot de passe
votre de passe

mot
de passe volre  de passe

virifier
miot
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Runtime decoding

Source sentence

Parse
Source parse

Parse

Con fl rmiar

Word-aligned Transiation

mat trealet pairs database
de passe
la la nouveau
Search for optimal ey
Translation
models

translation

confirmer Target
mot n-best list

le nouveau de passe

Other research areas:

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

boundaries are not indicated in normal Chinese texts. MSRSeg can both
segment Chinese words and identify names of entities such as people and
organizations, capabilities that are very useful in machine translation. More
detail on our Japanese MT work can be found here.
Currently our systems are trained on parallel texts that supply sentence-for-
sentence translations of the original information. We have developed accurate
methods of finding parallel sentences among mostly parallel documents. We
have also begun research in extracting parallel data from pairs of “comparable”
documents, which contain some information in common, but are not direct
translations of each other.

Products and Integration Scenarios:

Microsoft Translator, a free translation portal, and a web service that
powers many other translation scenarios, is the latest result of the work done
by our research and product teams. The goal is to create the simplest, most
intuitively integrated and useful translation services available to end users—
while making ongoing improvements to translation quality. This service allows
Live Search users to translate foreign language search results by clicking
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on “Translate this Page”. Users can also translate words, search queries,
paragraphs or entire web pages through the Microsoft Translator portal. The
Bilingual Viewer interface features a unique, side-by-side web page viewer that
translates entire Web pages with blinding speed between 25 sets of language
pairs. In addition, there is a Windows Live Toolbar Button , an add-in that puts
a button on users’ websites, allowing their visitors to translate their web page
using our service, and a Windows Live Messenger Translator Bot prototype that
lets users translate IM conversations in a number of popular languages.
Portions of the technology behind MSR-MT, including parsing, LFs, MindNet,
have been used in the grammar checkers in Word, in the natural language
query function of Encarta, and in other MS products.

The system already has proven its value within Microsoft, having been
used in 2003 to translate nearly 140,000 customer- support Knowledge
Base articles into Spanish (If you go to the web site, click on International
Support and choose Spain as your country. You can then enter Spanish
queries for the KB and receive back machine-translated hits.) The effort was
extended to Japanese the next year and to French and German in 2005. Now,
Microsoft’s Knowledge Base materials have been translated into nine languages
by MSR-MT. This approach lowered the cost barrier to obtaining customized,
higher-quality MT and Microsoft's support group is now able to provide usable
translations for its entire online KB. It can also keep current with updates and
additions on a weekly basis - something that was previously unthinkable both
in terms of time and expense.

You can also visit the MSR Machine Translation blog to keep track of our
ongoing product and scenario related work. This Research work is mostly used
in comparative study of different Statistical techniques used in Machine
Translation.
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The System of Evaluation of Machine Translation

Dr Utkarsh B Kittekar
Shri Shivaji College,
Parbhani
Machine Translation (MT) is a sub-field of Artificial Intelligence (Al),
which translates the text from one language known as source language into the
text of another language known as target language.Machine translation is an
instrument for removing the language barriers. In a multilingual country like
India, there’s a great need for translating documents from one language to
another. MT is a multidisciplinary field of research. It uses the ideas from
linguistics, computer science, artificial intelligence, statistics, mathematics,
philosophy and many other fields. Machine Translation is one of the hottest
cakes today. To a great extent, MT is playing a very vital role in the regular life
of the people. Machine translation quality varies more than the quality of a
human translation.

What we find today is a wide range of translations. At the root, there is
the translator who translates, and here, what he feels is the most appropriate
one. Needs of different users may demand different translations. All these
issues make the task of translation difficult and machine translation more
difficult.Likewise, the translated work is also not so easy to judge. Varied
methods are developed for the same purpose. This paper tries to take a brief
survey of these methods and overall system of evaluation of MT.

The evaluation of machine translation (MT) systems is a vital field of
research, both for determining the effectiveness of existing MT systems and for
optimizing the performance of MT systems. Progress in the field of machine
translation relies on assessing the quality of a new system through systematic
evaluation, such that the new system can be shown to perform better than pre-
existing systems. The difficulty arises in the definition of a better system. When
assessing the quality of a translation, there is no single correct answer; rather,
there may be any number of possible correct translations. In addition, when
two translations are only partially correct - but in different ways - it is difficult
to distinguish quality. Moreover, quality assessments may be dependent on the
intended use for the translation, e.g., the tone of a translation may be crucial
in some applications, but irrelevant in other applications.

While there is general agreement about the basic features of machine
translation (MT) evaluation, there are no universally accepted and reliable
methods and measures, and evaluation methodology has been the subject of
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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 lifeis 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.

Il. 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= {al, a2,
....... ,an}, and a set of r objectives, O= {01,02,.....,0r}. Let Oi indicate the ith objective. Then the degree
of membership of alternative a in Oi, denoted pOi(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=01U02UN....... NOL. e (1)
Therefore, the grade of membership that the decision function, D, has for each alternative a is given by
puD(a) =min [uO1(a), pO2(a), ...... , mOr(@)]..ooveiiii (2)

The decision, a*, will then be the satisfies
HD(a*)= max(uD(a))
agA

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(Qi,bi), involving objectives and preferences.

D=M(O1,b1) NM(02,b2)N......... 1Y (07 PP 3)

I11. 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={bl, 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;

0O, ={0.2/LS7, 0.8/GS, 0.4/TA}

0O, ={0.6/LS7, 1/GS, 0.2/TA}

O3 = {1/LS7, 0.4/GS, 0.8/TA}

0O, ={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={bl, b2, b3, b4}=
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% 01={0.2/LS7, 1/GS, 0.4/TA} objective 1
% 02={0.6/LS7,1/GS,0.2/TA} objective 2
% 03={1/LS7,0.4/GS,0.8/TA} objective 3

% 04={0.8/LS7,0.4/GS,0.2/TA} objective 4
P1=[0.8 0.4 0.80.7] % P1={b1,b2,b3,b4}
P2=[0.4 0.6 0.4 0.5] % P2={b1,b2,b3,b4}

0:=[0.20.80.4] % objective 1
0,=[0.610.2] % objective 2
03=[10.40.8] % objective 3
0,=[0.80.7 0.2] % objective 4
LS;=[0.20.610.8] % (LS7)
GS=[0.810.40.7] % (GS)
TA=[0.40.20.80.2] % (TA)
P11 =1-P1 % complement of P1 [P11]
Da;=zeros(1,4) % D(al)=D(LS7)=Dal

for k=1:4
if P11(1,k)>LS7(1,k)
Da;(1,k)=P11(1,k)
else
Da;(1,k)=LS7(1,k)
end
end
Dal=min(Dal) % minimum of Dal over alternative al
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
Dal=0.2 % alternative al
Da2=0.4 % alternative a2
Da3=0.3 % alternative a3

D1=[Dal 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={b1l, b2, b3, b4}

% 01={0.2/LS7, 1/GS, 0.4/TA} objective 1
% 02={0.6/LS7, 1/GS, 0.2/TA} objective 2
% 0O3={1/LS7, 0.4/GS, 0.8/TA} objective 3
% 04={0.8/LS7, 0.4/GS, 0.2/TA} objective 4

P1=1[0.8 0.4 0.8 0.7] % P1={b1, b2, b3, b4}
P2=1[0.4 0.6 0.4 0.5] % P2={b1,b2,b3,b4}

O1= [0.20.80.4] % objective 1
02= [0.610.2] % objective 2
03=[10.40.8] % objective 3
0O4= [0.80.70.2] % objective 4

LS7= [0.20.610.8]  %(LS7)
GS=[0.810407] %(GS)
TA= [0.40.20.80.2] %(TA)

P22=1-P2 % COMPLEMENT OF P2
DAI1=zeros(1,4) % D(A1)=D(LS7)=DA1

for k=1:4
if P22(1,k)>LS7(1,k)
DAL(1,k)=P22(1,k)
else
DAL(1,k)=LS7(1,k)
end
end
DAl1=min(DAl) % minimum of DA1 over alternative Al

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(al)=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(al)=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 Al A2
p2=[0.4 0.6 0.4 0.5]
01=[0.20.80.4] % 01={0.2/LS7,0.8/GS,0.4/TA}
02=[0.610.2] % 02={0.6/LS7,1/GS,0.2/TA}
03=[10.40.8] % 03={1/LS7,0.4/GS,0.8/TA}
04=[0.80.70.2] % 04={0.8/LS7,0.7/GS,0.2/TA}
LS7=[0.2 0.6 1 0.8] %(LS7)
GS=[0.810.40.7] %(GS)
TA=[0.40.20.80.2] %(TA)
pP22=1-P2 % complement of P2
% To remove the terms from the alternatives Al and A2 of 0.6
DAll=zeros(1,1) % D"(al)= DA11l= 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(DA11l) % minimum of DA1l
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
01=0.2000 0.8000 0.4000
02 =0.6000 1.0000 0.2000
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03 =1.0000 0.4000 0.8000

04 =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
Dal =0.2000 0.6000 1.0000 0.8000
Dal =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

01 =0.2000 0.8000 0.4000

02 =0.6000 1.0000 0.2000

03 =1.0000 0.4000 0.8000

04 =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
DAl = 0.6000 % minimum of DAl
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

DAS3 = 0.4000

D2 =0.6000 0.6000 0.4000

D2 =0.6000

p2 =0.4000 0.6000 0.4000 0.5000
01=0.2000 0.8000 0.4000

02 =0.6000 1.0000 0.2000

03 =1.0000 0.4000 0.8000

04 =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 O

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, 02, O3,
and O4. The result was stored in Dal, 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 DAL 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 HWSNSs, 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 HWSNSs 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 HWSNSs 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 HWSNSs 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.
e Random and continuous motion of sensor nodes.
e 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].

I1. 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].

[1l. 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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Fig 2. Flowchart of System

Flowchart for procedure:

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 HWSNSs 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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The primitive century led itself to an agrarian order and then to industrial revolution. This
revolution in industrial sector targeted commerce throughout the world supported by technology.
The present century found itself very soon on the strong hold of wired communication, then to
wireless and now to virtual. There have been various areas of human existence and habitat which
are monitored and controlled by technology.

The digital age we are now in is perhaps the best gift of researchers and scientists who
put together their best efforts to create a seamless and hassle free world. And likewise every
coin has its two sides, the digital revolution too has its benefits and losses too. Comparatively,
but the ease is more in much and larger of all the cases we deal on routine basis and difficulties
in very less areas.

This paper focuses on yet another aspect and that is the digital gap often found either
among states, nations and races. Within nation there are various initiatives taken right from
awareness creation to the realization of a particular policy or mechanism to drive simplicity in
civic operations. In India only there are more than 451 million monthly active internet users and
that is huge number. Comparing this (2019) we are only stand second only to China in terms of
internet users and this has been positively reported by Internet and Mobile Association of India
(LAMATI). Not only this but there are further things for sure to happen and that is there is a wider
scope for the growth of this number. If we check out the details, it is found that there 385
million users are over 12 years of age and 66 million are in between 5 to 11 years. The active use.
is on multiple number of devices by the users like desktops, mobile phones, laptops and other
gadgets. In case of urban users, the number is 192 millions and surprisingly the umber is equal to
the users in rural India. The TAMALI report also has thrown opened a detailed scope to know that

there is a clear gender disparity among the users reported. Taken into consideration the total
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users of internet, 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 of technolo gy.

Earlier there have been cases of disparity based on gender in case of earnings. Though it
still continues but with a difference of amount earned 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 21% century. It is noticed that, the female
internet users’ population is half of the 258 million male Internet users, and the partiality is more
apparent in rural India. States like Kerala, Tamil Nadu and Delhi have a higher proportion of

female Internet users as compared to male users.

Let’s have a look at the few of many initiatives taken by the government of India. A few
and popular ones are mentioned below:

Aadhaar: The largest biometrics based identification system in the world, Aadhaar is a
strategic policy tool for social and financial inclusion, public sector delivery reforms, managing
fiscal budgets, increase convenience and promote hassle-free people-centric governance.

Aadhaar Enabled Payment System: AEPS is a bank led model which allows online
interoperable financial inclusion transaction at PoS (MicroATM) through the Business
correspondent of any bank using the Aadhaar authentication.

BHIM (Bharat Interface for Money): Bharat Interface for Money (BHIM) is an app that
makes payment transactions simple, easy and quick using Unified Payments Interface (UPI).

Crime and Criminal Tracking Network & Systems (CCTNS): Crime and Criminal
Tracking Network & Systems (CCTNS) is a plan scheme conceived in the light of experience of a
non-plan scheme namely - Common Integrated Police Application (CIPA).

Digilocker: DigiLocker is the Indian Government’s fagship program aimed at
transforming India into a digitally empowered society and knowledge economy. DigiLocker ties
into Digital India’s visions areas of providing citizens a shareable private space on a public
cloud and making all documents/certificates available on this cloud.

Digital Saksharta Abhiyaan (DISHA): The Digital Saksharta Abhiyan or National
Digital Literacy Mission (NDLM) Scheme has been Jormulated to impart IT training to 52.5 lakh

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, ePathshala for showeasing and disseminating all
educational e-resources including textbooks, audio, video, periodicals and a variety of other
print and non-print materials through website and mobile app. ‘

eSAMPARK: e-Sampark 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.

eVISA: The Ministry of Tourism supported the initiative regarding the implementation of
Tourist Visa on Arrival enabled with Electronic Travel Authorisation. (Source:
https://digitalindia.gov.in/di-initiatives)

Gender Equality

Gender equality can be better understood as a hopeful journey 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 of folks 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 frame. 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. In 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 vulnerable for the present and coming generations too but that all is
unstoppable.

Not let 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 India into “a digitally
empowered society and knowledge economy” by 2018 (Government of India Cabinet, 2014). It
was approved by the Union Cabinet in August 2014 with the objective of providing “intensified
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impetus” to existing e-governance 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 Government 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:

1. Building national broadband highways
Universal access to mobile connectivity
Public Internet access programme:
Reforming Government through technology:
E-kranti / electronic delivery of services:
Information for all:

Electronics Manufacturing

e R

Early Harvest Programmes
Investigations have been done on the access of internet for Indian population and it is
found that only 15.2 households have access to internet 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 internet in ratio of 25 Females only. In case of urban
area this ratio is almost 60:40. This reflects that the accessibility is higher in urban womenfolks
but still not at par with men. It is also interesting to know that 98% 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 social media platforms. Only 49%
women have found links outside Facebook, 17% are secking information on health, rights,
development projects, etc; 4% have reported that they have found important information about
seeking a job and only 1% have found a support through online available networks. This data is
enough to reflect that mere availability of internet access is not a sufficient area to discuss rather

the factual position of what kind of benefits the user has received.
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WORLD INTERNET USAGE AND POPULATION STATISTICS
2019 Mid-Year Estimates
World Regions Population | Population | Internet Users | Penetration Growth Internet
(2019 Est) | % of World | 30 June 2019 | Rate (% Pop.) | 2000-2019 | World %
Africa 1,320,038,716 17.1 % 522,809,480 39.6 % 11.481% | 115 %
Asia 4,241 972,790 55.0% 2.300,469.859 542% 1.913 % 50.7 %
Europe .| 829,173,607 10.7 % 727,559,682 87.7 % 592 % 16.0 %
Latin America/ Caribbean | 658.345,826 8.5% 453,702,292 68.9 % 2411 % 10.0 %
Middle East 258.,356.867 3.3% 175,502,589 67.9 % 5,243 % 3.9%
North America 366,496,802 4.7 % 327,568,628 89.4 % 203 % 72%
Oceania / Australia 41,839,201 0.5% 28,636,278 68.4 % 276 % 0.6 %
WORLD TOTAL 7.716,223,209 | 100.0% | 4.536,248.808 58.8 % 1.157% | 100.0 %

Source: https://www.internetworldstats.com/stats.htm, accessed on 25 December 2019
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Source https://www.statista.com/statistics/255146/number-of-internet-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 of handy gadgets that are available to everyone.
Sometimes it is felt that it is the user who is persistently searching the internet rather than the
service providers searching for users. We are second to China in case of using internet 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
really defeated. A few taken up by the Government of India again needs to be popularized.

Initiatives like, Helplines and panic buttons, Web channels for reporting sexual
harassment at workplace, #Helpme WCD Twitter campaign Email ids and social media accounts
for addressing online gender-based violence, MIS for incentive-based payments for ASHAs,

Digital 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 internet 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 mind. Let Females think
over what best suits to them from a ‘gender-based’ point of view and come up with the fresh and
new solutions on bridging the gap. Let them be the decision makers of their live and aspects
related to their own empowerment and this will actually bring the desired results.

Lets Begin at Home

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 System 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 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

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,

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

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
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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 naive
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
21" 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
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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
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A general survey shows that the major contributory factors to the growth of e-trade industry in India 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 India and around 402 million individuals in India are by and by utilizing the Internet how far
that all has improved the grassroots. In the very few next years, the number is additionally expected to
arrive at 500 million clients by 2017. We are still a fastest growing economy among the quickest
developing economies all around and higher pay levels have made India one of the quickest developing
shopper advertises on the planet too. Have we but added value to the existing 70% of the 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 of the 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 focus 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 corners 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 of funds or data, over an
electronic networking, primarily the internet. These transaction occur either business to business,
business to consumer, consumer to business and consumer to consumer. 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 Rural Economy of India Implications for Employment
and Growth’ by Ramesh Chand, S. K. Srivastava and Jaspal Singh (National Institution for Transforming
India NITI Aayog) we come across a bunch of interesting information. 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 sectors there are still larger vacuums marring the total picture.

In 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 of the all out provincial workforce who created just 39 percent of the all
out rural produce during the year 2011-12.

It is evaluated that for bringing union between the portion of horticulture 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 Manufacturing 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 strongly to 15.87 percent during 2004-05 to
2011-12. A SWOT analysis of the entire scenario brings us the following picture.

STRENGTHS: Significant Contribution to the Indian Economy, High Export Potential , Strong Local
Brand Image, Low Operating Costs

WEAKNESSES: Low Technology Absorption, Poor Marketing & Branding, Low Use of Information
Technology, Low Capacity Utilization, Lack of Adequate Funding, Lack of Management Skills

OPPORTUNITIES : India's Positive International Image = Bilateral & Multilateral Trade Agreements,
International Marketing Support from Export Promotion Councils, Technology Up-gradation Support.

THREATS: International Competition, Competition from Domestic Enterprises , Market Demand for
Better quality, Late Payments from Buyers

Most of these reading may not be in the actual context of the rural economy but at a lower scale they can
be seen in a positive make as these are the issues which generally controls the growth of the economy.

A few steps can revitalize the grass-root economy without any 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 through their gadgets effortlessly. Versatile applications have additionally helped
organizations to improve their topographical effort and increment their correspondence 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
crowd/clients. While E-business organizations in India offer different installment alternatives, 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 instaliment
among purchasers. A few of these steps can really be of great help to connect the rural industries with the
market nearby or at the national or global level. Honest efforts are required to penetrate the simple
technology down to the illiterate 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 of e-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 government. One of the exceptionally yearning and greatest
at any point imagined ventures is 'Advanced India' which centers around changing India in to a carefully
enabled and information economy. The three key territories that have been distinguished are to construct
advanced foundation as a center utility, empower government resident administrations on request and
computerized strengthening of residents. With the help of this, even the grass-root people can be
connected to the wider network of market and economy. The local products can be imagined on computer
screens and can be sold to far corners of the word that would bring a great relief to everyone who is
connected. The digital transfers and exchange of money not only primarily will serve the purpose of
removing the lines of poverty but also the e-learning 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 India has made strides, for example, giving financing
support through a *Store of Funds’ (with a corpus of INR 100 billion); (1.5 billion US $) 'Start-up India
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 lifestyle of the rual
lot. It is due that these simple steps might 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 of cash.

Make in India: Aimed at India's mechanical advancement, the key advances taken by the legislature of
India are improving the business condition and empowering fabricating, and permitting FDI in key
segments. Key mainstays of this 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 million constantly 2018, With expanded utilization of advanced 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 territories with a large
portion of the traffic originating from level 2 and level 3 urban areas. In July 2014 Amazon put $2 billion
in India, following the updates on Flipkart bringing $1 billion up in financing. There are parts of greater
organizations in internet 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 forced 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 customer,

Through a discussion, we can always think of some key drivers for boosting the rural framework.

1. education to the rural masses for participating in the neighborhood market economies, that will further
lead them to the state, national and global platforms.

2. Improving the knowledge of communication 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 of economy.

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 of entering into the process and
would never be a part of the 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 of 34. Morgan Stanley noted that the market of E-
Commerce will rise to $137 million by the year 2020. India’s annual household income has
increased in the fiscal year 2015 of'the 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 of PDA 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 mobilized 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 of shine into the existing market. Latest this year we could notice that even the
reserved funds of RBI were demanded by the government 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 Patym[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 .atrangements and shop from its 1800 dealers in its system .After
Alibaba venture Paytm got award from 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
organizations are taking the lion portion of complete internet 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 customers inside 10 years. A large
portion of the 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 transport and logistic
support. A midway connectivity hubs can be of great help to all. A cluster of some of the well doing and
suitable firms can be made to be judged 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
Flipkart, 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 if they are connecting to the rural market, farmers, artisans. etc.

The greater part of universal organizations have their own coordination offices which are supported by
government e.g. China, which isn't if there should be an occurrence of India. 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 India 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 some better methods to involve people from the rural parts.
Key Challenges in connecting the rural economy with the major ones:
Ecommerce companies need to address many issues such as:

. Strengthening logistics infrastructure and service levels in ecommerce market as warehousing
requirement will increase in coming years with increase in ecommerce activity in coming years. In case
of cross border ecommerce there exist problem of reverse logistics.

2. Security, privacy breaches and fictitious transaction issues need to focused as ecommerce is
moving to mobile platform.

3. Rules and regulations for taxation and pricing of product for international and local companies .There
should be throughout discussion regarding complexities of tax evasion, FDI, and loopholes in
commerce between government and various competent ecommerce companies. 4. Customers are
concerned about security when it comes to use of credit and debit cards so they are hesitant doing
online transactions . Thus cash and delivery is preferred mode of payment 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 support and service.
Online reviews, videos, return, product comparison should also be provided to enhance mobile
experience.,

In coming years all the more prominent mergers and acquisitions are relied upon to occur in

computerized trade part. Eventual fate of web based business looks encouraging on the grounds that more
and organizations will put resources into private venture new businesses. Internet business speculation list
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was large in India a year ago, greater venture are 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.

Internet 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
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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 21% 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.
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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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SOCIAL COMMUNITY AND CODE OF
COMMUNICATION IN AMITAV GHOSH’S
IBIS TRILOGY

= Ms. Anita Tirpude

Abstract

Globalization has brought the different communities together and
compelledusto under stand 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 isfromthe 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
writerswriting in English. Ibistrilogy 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 Shlings' i.e Jahag Bhai. Amitav Ghosh hasvery craftily used different
languages and dialects throughout his novel which were spoken in the
nineteenth century in the Northern and Eastern partslike 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.
Healso incorporatesinit’'savaried formofEnglish fromBritish, American,
Indian English and Chinese pidgin English. In this paper, I’'m going to
discuss about Amitav Ghosh experiments with different languages and
dialects fromIndia to China for the trade of opiumwhich ultimately leads
to First opiumwar in China.

Keywords: language, Dialects, pidgin, multilingualism.
Introduction

Languageisamode of communication among people of different
communities. It isaway of expressing once culture. It is atool which
expresses the values and traditions of once community. Primarily, the
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language was spoken and not written but with the invention of printing
press, there devel oped 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 thisis not possible without
language.

“ Aristotle was convinced, however, that meaning was no lessan
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’srelation with the society issointimate and closethat it is
very difficult to isolate him from the social environment in which heis
born, nurtured and grown to beaman.” (Mc R. M. lver, 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. Charactersarefrom
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 depictsrich languages add anew dimension to thenovel. 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 istrying to stop theimport of opiumin Chinaduetoincrease
in addi ction among the Chinese populace. The novel consists of multitude
of stories, variety of languages used by Chinese, I ndian and creolewords
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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Chinaand thereisan outbreak of first opium war and Chinais 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 languagesin the 19th century. Ghosh haswonderfully
used languageto revivethe 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
“outskirtsof thetown of Ghazipur somefifty mileseast of Benaras.” (SOP,
p3). Deeti mentioned about the ship:

The vision of atall-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
asshedoesn’t want to give herself to her brother-in-law Chandan Singh.
But sheisrescued by Kaluaalow 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.

Thelascars 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, Bengalisand
Goans, Tamils and Arakanese. They came in groups of ten or fifteen,
each with aleader 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 seais
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
Coalloguial Anglo Indian words and Phrases.

Zachary Reid, an American mulatto from Baltimore who worked
asacarpenter on the board |earnt acompletely new language of lascars.

The another character, we see in the novel is Serang Ali. He
speaksusing varied dialectsi.e he mixes languageslike Hindi , English
and sometimes Chinese. When Zachery inquired him about hislanguage
used: “Afeemship”, came the answer. “China-side, Yankee gen’l’um
alo tim tok so-fashion. Also Mich’man like Malum Zikiri.” (16)

Through the character Serang Ali,Ghosh hasused avarious type
of language. This shows when people using different languages forms
anew dialect creating anew language which isunderstood by ever