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Banking System in India

Dr. Jagruti B. Patel
Assi. Professer. (Economics)
Smt C. C. Mahila Art’s & Sheth C. N. Commerce College, Vishnagar

Dr. Kishorkumar M. Prajapati
Assi. Professer. (Economics)
J. M. Shah Art’s & Com. College, Jambusar

Introduction

The banking system in India began in the mid- 18" century, with the establishment of the Bank of
Hindustan in 1770, However the banking system became an effective force only in the first decade
of the 20 century.

> The bank of Hindustan

Established in 1770, this was the first Bank in India but ceased operations in 1832.

> The General Bank of India

Founded in 1786, This Bank collapsed in 1791.

> The Bank of Calcutta

Established in 1806, this was the first Bank in India to service, it was later renamed the State Bank
of India (SBI).

> The Imperial Bank of India

Formed in 1921 by the merger of the Bank of Bengal, the Bank of Bombay, and The Bank of
Madras. It was later renamed the State Bank of India after independence.

> The Reserve Bank of India (RBI)
Established in 1935 by the Reserve Bank of India Act-1934.
> Nationalization

In 1969 the Indian Government Nationalized 14 Major Commercial banks. Including the Bank of
India. Others were nationalized in 1980.

Most banks in India are state on aid and are considered scheduled banks,some types of Banks, such
as local Area Banks (LABS) and some Urban Co-operative Banks(UCBS) are considered NON-
scheduled Banks.

Banking

Banking refers to the system of financial institutions, such as bank and credit unions, that provide
various Financial services to individuals’ business and government, banking services mainly include
accepting deposits, lending money Facilitating transactions and offering various Financial Products
like saving account, Loans and Creditcards.

Banking plays a Crucial role in the economy by Facilitating the flow of money and enabling
economic activities.

Importance of Bank

Banks are one of the important financial pillars and the oldest financial intermediaries in the
financial system. India has adopted a system of planning.In the first five year plan the importance of
banking system for economic development was recognized in which it was emphasized that the
banking system should be fitted into the game of development and growth of saving and their
utilization.Just steps were also taken to confirm your social purpose.
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The primary reason for the importance of banks is ......

1. Commercial banks are the only institutions in the economy which have the ability to create
money in the form of demand deposits.

2. Commercial Banks have board lending powers that affect all sectors of the economy.

3. Commercial banks are responsible for administering jab payment mechanisms so they are
the primary financial institutions.

4. Commercial banks are more heavily regulated than any other Financial Institution.

5. Banks create the awareness and habit of saving in the people, people get encouraged for
saving.

6. Benz mobilize capital date helps in economic development of a nation in the measure of
employment production etc.

7. By financing various sectors banks help in growth of industry and economy at large.

8. Money get deposited with banks in fully safe.

9. Banks help in price stability by regulating money supply.

10. Banks help in maintaining flexibility in monetary system.

11. In modern Times by providing different services at low cost and acting as an agent of
customers they also save their valuable time.

12. Public sector banks provide finance to the needy and priority sectors and play an important
role in National growth.

13. Customer get relaxed by getting many innovative services by the banks

14. Banks distribute the fund among different region and different sectors in balanced form so
that balanced economic development is possible.

15. Banks make it possible for business to expand their area of activity

16. By expansion of business activities in market employment opportunities are also created.

Functions of Bank

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-2



AYUDH : International Peer-Reviewed Referred Journal Vol-5 ISSN: 2321-2160

Functions of Bank

Primary Functions secondary Functions
Accepting Granting Loans Agency Utility
Deposits and Advances Functions Functions
-Issue of Drafts,
=1 -Saving Deposit =1 -Case Credit =1 -Funds Transfer = Letter of
Credits,etc
. . -Bank -Cheques -
=4 -Fixed Deposit =1 Overdrafts =1 collection = -Loker facility
-Current - -Loans = -Periodic -
Deposit
-Recurring || -Discounting | | -Payments |_|-Social Walfare
Deposit Bills Collections Programmes
n -Portfolio || -Underwriting
Managment of Shares
-Other utility
Functions

Functions of Banks
Banks in India offer a wide range of banking services, such as saving and checking

accounts, loans (Personal, Businessand mortgages)Credit cards, investment services and electronic
banking options like online and mobile banking.
Some of the major functions of Banks are mentioned below.
> Accepting deposit-

Banks provide a safe place for individuals and business to deposit their money which can
be withdrawn when needed.
> Providing loans-

Banks lend money to individuals and business for various purposes such as home,
mortgages business expansion, or personal loans.
> Payments and settlements-

Banks enable transactions.Through various payment methods like checks, debit/credit
cards and electronic transfers.
> Currency exchange-
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Many banks offer foreign exchange services allowing customers to buy, sell or exchange
foreign currencies.
> Safe keeping of valuable-

Some banks offer safe deposit boxes for customers to securely store valuable items and
documents.
> Investment services-

Banks also provide investment products like mutual funds, stocks and bonds, helping
customers grow their wealth.
> Internet banking services-

Banks offer online and mobile banking services, making it convenient for customers to
access their accounts, pay bills and transfer funds.
Bank Classification in India

Bank classification in india

Commercial Small Finance Payments Co-operative
Bank Bank Bank Bank
Public Sector --| Private Sector | | Urban Co-operative
. State Co-operative
RRB Foreign 0 |

Advantages of Branch Banking

1. Economics of large scale.

2. Spreading of risk.

3. The economy is in case Reserves.

4. Diversification of Deposit and Assets.

5. Decentralization of risks.

6. Easy and Economical Transfer of Funds.
7. Cheap Remittance facilities.

8. Uniform interest rates.

9. Proper use of capital.

10. Better facilities for customers.

11. Contacts with the whole country.

12. Uniform rates of interest.

13. Better training facilities for employs.
Disadvantages of Branch Banking

1. Difficulties in management. Supervision and control.
2. Lack of initiative.

3. Monopolistic Tendencies.
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Continuance of Non - profitable Branches.
Unnecessary competitions.
Expensiveness.
Losses by some branches affect others.
bjectives of Modernization in Banking System of India
To study the changes between the oldest banking system and today's modernized banking

VORI wAe

system of India.

> To know in details about the new invented technologies for banking of India.

> To know how the new banking technologies are helping the customer for their easier and
convenient banking.

> To ascertain development in the banking system of India because of the modernized
technologies and strategies used by banks for their growth.

> To understand level of satisfaction and convenience of those customers who had used the

services provided by the banks.
Government Banks in India (LIST)

Sr.No Bank Established on Headquarters
1 State Bank of India 1955 Mumbai, Maharashtra
2 Punjab National Bank 1894 New Delhi, Delhi
3 Bank of Baroda 1908 Vadodara, Gujrat
4 Bank of India 1906 Mumbai, Maharashtra
5 Bank of Maharashtra 1935 Pune, Maharashtra
6 Union Bank of India 1919 Mumbai, Maharashtra
7 Canara Bank 1906 Bengaluru, Karnataka
8 Central Bank of India 1911 Mumbai, Maharashtra
9 Indian Overseas Bank 1937 Chennai, Tamil Nadu
10 Indian Bank 1907 Chennai, Tamil Nadu
11 Punjab and Sind Bank 1908 New Delhi, Delhi
12 UCO Bank 1943 Kolkata, W.B
Failed Private Banks to Merged with Government Banks
Sr.No Year Failed Private Banks Merged with Government
Banks/ Bailed Out by.
1 1969 Bank of Bihar State Bank of India
2 1970 National Bank of Lahore State Bank of India
3 1974 Krishna Rao Baldeo Bank State Bank of India
4 1976 Belgaum Bank Union Bank of India
5 1985 Lakshmi Commercial Bank Canara Bank
6 1986 Miraj State Bank Union Bank of India
7 1986 Hindustan Commercial Bank Punjab National Bank
8 1990 Traders Bank Bank of Baroda
9 1990 Bank of Tamil Nadu Indian Overseas Bank
10 1990 Bank of Thanjavur Indian Bank
11 1991 Purur Central Bank Bank of India
12 1991 Purbanchal Bank Central Bank of India
13 1993 Bank of Karad Itd Bank of India
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14 1995 Kasinath seth Bank State Bank of India
15 1997 Punjab-Co-operative Bank Orient Bank of Commerce
16 1997 Bari doab Bank ltd. Orient Bank of Commerce
17 1999 Sikkim Bank limited . United Bank of India
18 1999 Barelilly Bank Itd. Bank of Baroda
19 2002 Banaras State Bank Itd. Bank of Baroda
20 2004 South Gujarat Local Area Bank Bank of Baroda
21 2004 Nedungadi Bank Itd. Punjab National Bank
22 2004 Global Trust Bank Itd. Orient Bank of Commerce
23 2007 United Western Bank IDBI Bank
24 2007 Bharat Overseas Bank Indian Overseas Bank
25 2020 Yes Bank- Bailed out by State Bank of India

Challenges before banks

o Technology

o Competitions

o Management

o NPA — nonperforming assets

o BASEL-II - implementation

o Talent management

o Innovative customer services

Problems and prospect of Indian banking

The Indian banking sector is facing some problems during the post reform period due to
the LPG policy and as a result the Stiff competition raised within such problems are as under .......
Problems
Loss making branches
Scandals
Lake of integrity
Increase in administrative expense
Lake of professional behavior
NON-performing assets
Low profitability and productivity
Attraction of customers
Market competition
Customer orientation
Market orientation
Less Satisfied customer
Lack of marketing approach
Managerial expertise
Technological staff
Poor capital base
Less friendly approach with customers
Prospects
Professional approach
NPA
Marketing and technical orientation
Expert management
Mass banking

OO0 00O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0oOOoOOoOOo

O O O O O
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o Covering each area
o Service for door to door
o Motivation for staff
o Marketing approach
o Managing the customers’ relation
o Customer satisfaction
o Offering innovative services
o Attraction for customer
o Chasing the competition
o Change in credit development
o Motivational HRM policies
o Reconstruction of assets
o Mobilization of deposit
¢} Expert management
The vision for the next decade

India is gradually integrating with the word economy and the world is becoming more and
more independent.Gradually globalization of financial market is taking place. A highly independent
market in the final CL instruments operates 24 hours a day. In the cybertech globalization word
money has become free of its place and it has become a product which is brought and sold. The
trends envisaged as follows......
Digital signatures will be accepted in most countries.
Global independence to increase.
Spectacular government gross of online banking.
Technology will be the prime driver of change.
International recognized “smart cards” to bring word closer to global currency.
Huge growth of wireless banking and payment services using next generation mobile
phones etc.
> Emergency of a world currency.
Conclusion

It can be said that being a backbone of the Indian economy. Banking sector has a huge
importance. No any economy can survive and make growth without the sound banking system.
Banking sector plays a vital role in an economy. The overall idea of entire banking system is very
important to acquire. In India banking has been started from the ancient time and still it has the
some important but it can be said that the importance of banking sector has been increasing day by
day not only in the economy of the country but in the leaves of people also today banking is like no
one can live without.

VVYVVYVY
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Abstract

Career counseling is an integral aspect of student development, especially at the Grade-12 level,
where students make crucial decisions about their academic and professional futures. This study
investigates the availability, effectiveness and challenges of career counseling services in public
sector schools across Ahmedabad district. Data were collected from 100 Grade-12 students equally
distributed among four areas: Maninagar, Amaraiwadi, Naroda and Navrangpura. Findings revealed
disparities in awareness, participation and satisfaction levels, with Navrangpura showing relatively
better outcomes while Amaraiwadi lagged behind. The study emphasizes the need for improved
resources, parental involvement and training for counselors to enhance the overall impact of career
counseling services.

Keywords: Career counseling, public sector schools, Grade-12 students, Ahmedabad district,
academic decision-making, career readiness.

1. Introduction

Career counseling is a systematic process aimed at helping students understand their interests, skills
and aptitudes to make informed career decisions. At the Grade-12 level, students face pivotal
academic and career-related decisions that can significantly influence their future trajectories.
Despite its importance, career counseling services in public sector schools often face challenges,
including limited resources, lack of trained professionals and minimal parental engagement.
Ahmedabad district, a hub of education and industry in Gujarat, offers a diverse set of opportunities
for students. However, the effectiveness of career counseling services in the region's public sector
schools remains underexplored. This study seeks to bridge that gap by analyzing the state of career
counseling across four distinct areas—Maninagar, Amaraiwadi, Naroda and Navrangpura.

By evaluating awareness, participation, satisfaction and challenges faced by students, this research
aims to highlight the strengths and weaknesses of existing career counseling services. The findings
and recommendations provide a framework for improving these services, ensuring that students
receive the necessary guidance to align their academic choices with career aspirations.

2. Literature Review

Career counseling equips students with the knowledge to align their interests with appropriate
educational and professional pathways. According to Gati and Asher (2001), career counseling is
essential in reducing career decision-making difficulties and improving students’ confidence.
Similarly, Whiston et al. (2017) highlighted that comprehensive counseling programs positively
influence students' career readiness, academic performance and life satisfaction.

In the Indian context, research by Sharma (2015) emphasized the importance of career counseling in
mitigating the gap between students' aspirations and the available opportunities in higher education
and employment. This is particularly crucial for public sector schools, where students often have
limited exposure to diverse career options.

Despite its significance, career counseling in public sector schools faces several challenges. A study
by Kumar and Arora (2019) revealed that insufficient resources, lack of trained counselors and
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inadequate parental support are major hurdles in implementing effective career counseling
programs. Additionally, disparities in counseling services across urban and rural areas further
exacerbate these issues (Singh & Gupta, 2020).

Ahmedabad district's public sector schools are no exception. A report by the Gujarat Education
Board (2021) identified a shortage of career counselors and limited awareness about the importance
of career guidance among parents and teachers. The socio-economic background of students also
plays a significant role in shaping their career aspirations and access to counseling services.

Career counseling has been shown to significantly influence students' academic choices and career
trajectories. Ali and Saunders (2006) found that career guidance programs improve students'
understanding of their strengths, helping them make more informed decisions. Furthermore, career
counseling sessions that incorporate aptitude tests, personality assessments and one-on-one
guidance have proven to be highly effective in motivating students (Super, 1990).

In the Indian scenario, studies by Patel and Mehta (2018) revealed that students who received career
counseling were more likely to pursue higher education and demonstrate better academic
performance. However, the study also pointed out that public sector schools often lag behind private
institutions in providing these services.

Ahmedabad, as an educational hub in Gujarat, presents unique challenges and opportunities for
career counseling. A survey conducted by the District Education Office (2023) highlighted that
while awareness of career counseling has increased, its implementation remains uneven across
public sector schools. Navrangpura showed relatively better outcomes due to improved resources,
whereas areas like Amaraiwadi and Maninagar faced challenges related to counselor availability
and parental engagement.

The socio-economic diversity of Ahmedabad district further impacts the effectiveness of career
counseling programs. Research by Shah et al. (2022) indicated that students from lower-income
families in Ahmedabad often rely on traditional career paths due to a lack of exposure to modern
career opportunities, underscoring the need for targeted interventions.

3. Objectives of the Study

. To evaluate the availability and effectiveness of career counseling services in public sector
schools in Ahmedabad district.

. To identify students' awareness and perceptions of career counseling.

. To assess the role of parents and teachers in supporting career counseling initiatives.

4. Research Methodology

A total sample size of 100 Grade-12 students was selected, distributed equally across four areas:
Maninagar: 25 students, Amaraiwadi: 25 students, Naroda: 25 students and Navrangpura: 25
students

Questionnaires: Administered to students to gather information about their awareness and
experience with career counseling. Interviews: Conducted with career counselors, teachers and
parents to understand their roles and perspectives. Observations: Focused on career counseling
sessions to evaluate their structure and delivery.
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5. Results and Analysis
Table 1: Awareness and Participation in Career Counseling
Area Students Aware (%) Students Participating in Counseling (%)
IManinagar H 72 H 40 ‘
‘Amaraiwadi H 60 H 35 ‘
[Naroda [ 65 [ 50 |
‘Navrangpura H 80 H 55 ‘
Navrangpura showed the highest awareness and participation rates, while Amaraiwadi had the
fovest Table 2: Satisfaction Levels with Career Counseling Services
Area Highly Satisfied (%) Moderately Satisfied (%) Not Satisfied (%)
‘ Maninagar H 20 H 50 H 30 ‘
‘ Amaraiwadi H 15 H 40 H 45 ‘
| Naroda 30 [ 50 [ 20 |
‘ Navrangpura H 40 H 45 H 15 ‘

Navrangpura had the highest satisfaction levels, while Amaraiwadi showed dissatisfaction due to

inadequate resources and lack of individualized guidance.
Table 3: Challenges in Career Counseling

Challenge Maninagar (%) || Amaraiwadi (%) || Naroda (%) Navr(ztl/lg)pura
0
Limited counselor availability 50 60 40 30
Lack of parental involvement 45 50 30 20
Insufficient career resources 40 55 35 25
Large counselor-student ratio 60 70 50 40

6. Findings and Discussion
The data highlights significant disparities in career counseling services across the four regions.
While Navrangpura demonstrated relatively better outcomes, Amaraiwadi and Maninagar lagged
due to inadequate infrastructure and lower parental involvement. Naroda displayed moderate
performance, with students benefiting from improved parental engagement but facing challenges

related to limited resources.

Enhance the skills of existing staff through specialized workshops. Conduct regular meetings and
awareness programs to involve parents in the counseling rocess. Use career guidance software and
apps to complement counseling sessions. Arrange seminars and internships with professionals from
various fields. Increase the counselor-to-student ratio to provide personalized guidance.
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7. Conclusion

Career counseling at the Grade-12 level is crucial for guiding students toward informed academic
and professional decisions. While public sector schools in Ahmedabad district have made strides in
implementing such services, challenges related to resources, training and parental involvement
persist. Addressing these issues through targeted interventions can significantly enhance the
effectiveness of career counseling, thereby empowering students to achieve their aspirations.
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ABSTRACT

This article is focused on how the information and communication technology is useful in the
educational research. As the ICT has many features i.e. User friendliness, speed, accuracy, high
degree of reliability, high storage capacity, integrity, consistency logically diligence, versatility, low
failure rate, durability and portability. No doubt the role of ICT in educational research is most
important and necessary. Now a day research without use of ICT seems to be impossible.one can
improve the quality of his research by using ICT. Due to research development in technology take
place& technology enhance the research activity.

KEYWORDS: ICT, Educational Research

Introduction

It is said that the 21% Century is the age of Information and Communication Technology (ICT).
During the last few decades there has been tremendous growth in the use of ICT. It has made
dynamic impact on the various fields especially in education. All over the globe, the various
educational institutes and universities are integrating ICT in whole education process. In the process
of educational research, there is also vast use of ICT.

Concept of ICT

According to UNESCO, "ICT is a scientific technological and engineering discipline and
management technique used in handling information, its application and association with social and
cultural matters".

Toomy defined the term ICT as "ICT generally relates to those technologies that are used for
accessing, gathering, manipulating and presenting or communicating information". The
technologies could include hardware (e.g. computer and other devices), software applications, and
connectivity (e.g. access to the internet, local networking infrastructure and video conferencing)
According to Moursand "ICT includes the full range of computer hardware, computer software and
telecommunication facilities". Thus it includes computing devices ranging from handheld
calculators to super computers. It includes the full range of display and projection devices used to
view computer output. It includes the digital cameras, computer games, CDs, DVDs, cell phones,
telecommunications satellites and fiber optics. It includes computerized robots.

Features of ICT

The main features of information and communication technology making it the tool of knowledge
society are its user friendliness, speed, accuracy, high degree of reliability, high storage capacity,
integrity, consistency logically diligence, versatility, low failure rate, durability and portability.

1. User Friendliness

The usage of information and communication technology has its basic root on the needs of ones use
of it. This flexile use makes it a necessary tool for the developments in all area of life style. For
example usage of MS word packages for documentation.
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2. Speed
All the hardware utilities of information and communication technology are very fast, the suitable
applications of information and communication technology can work many duties in one minute
which can not be done by a man in his lifetime for example human genome project by computers.
3. Accuracy
The accuracy of an information and communication technology program is consistently high and the
degree of accuracy depends up on the design of the program. But one can not ignore technological
errors, which are caused by human being.
4. Diligence
Unlike human beings the information and communication technology makes one free from
monotony tiredness and lack of connection.
5. Versatility
Versatility is one of the most wonderful things about the applications of information and
communications technology. It can be connected to a lot of wonderful devices of simple usage of
computers to the charging networking or www.
6. High Storage Capacity
New innovations in the information and communication technology field like blue ray chips led to
an unimaginable storage capacity for information storage for example the newly produced SRAM
chips (Statistics Random Access Memory) having one billion transistors which helps to deliver PC
with improved performance per watt.
7. Integrity
Through information and communication technology different moss can be connected together and
they can work together for the achievement of entire system. The best example is the integral
internet connectivity making a creativity machine globally.
8. Consistency
One of the important features of information and communication technology is its consistency in
working performance. The program that are used in the same way and continue for a long period of
time.
9. Logically
Information and Communication Technology is able to follow of logic to do a particulate work.
Beside these characteristics such as low failure rate portability via new inventions like laptops,
mobile technologies will connectivity. It can increase the wider application of information and
communication technology.
ICT Product and Services for Research
Following are the ICT product and services for research.

¢ E-mail and Document Exchange

® E-Journal

® E-books

® Locate, Collect Data using Internet

® Online Database

® Free / Paid Online Courses for Career Development

® Preparing Manuscript, Proposals and Papers

® Discussion Forum

* Blogging

® Teleconferencing / Videoconferencing
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Application of ICT in Research
Applications of ICT are mainly used by researchers for its ability to ese the knowledgegathering
process and to enhance resource development. Researcher in general value creativity and
originality, thus the ICT tools which provide with the most open situation with great autonomy to
the researcher can really help in identifying and solving research problems in the most creative
ways. The use of ICT is based on the individual’s logical assessment of how various applications
increase his/her effectiveness and efficiency in work and provide ease in communication with peers.
Use of ICT tools or application for making research data and information available are plenty in
numbers today, but the best use of ICT tools would be improve cognitive skills and thus help
discriminate, analyze and create information rather than simply accumulate. As usually research
process deals with a large amount of complex information and requires a lot of skills to analyze and
organize these well, any ICT tool which helps the researcher give meaning and precision along with
adding value to the information generated would be rated above the ones which help in just
gathering information.
Generally, Application of ICT helps the researcher in the following research-related task:

® Identify appropriate information sources.

e (ritically analyze information.

® Research effectively.

® Manage information

® Use of information to extend and communicate knowledge across subject field.

e Search up to ten database and electronic resources simultaneously.

® Receive results in a common format.

® Link to individual database for more specialized searching.

e Select favorite’s resources and e-journal, save searches and records, and set up e-mail

alerts.

ICT & EDUCATIONAL RESEARCH
The electronic digital computer is one of the most versatile developments of the technological age.
The use of computers has made the complicated research work manageable. Computer helps to
make complicated research design most practicable. So computer has become the most useful
research tool now a day.The lives of teachers, professors and students are hard enough as it is
demanding advance and updated subject knowledge and endless research. There are many great
search engines that can reduce the pressure on researchers. Academic and educational search
engines and web directories provide research quality content from websites that are screened by
educators and experts in a particular field. by using these search engines and web directories, the
researchers can obtain research quality information without the difficult task of weeding out non-
authoritative sites. The following figure explains the use of ICT in educational research.
1. Use of ICT in taking Literature Review
Previously researchers need to perform a manual search on hard copies of literature in libraries
whereby this is tedious efforts and search results were limited. On the contrary, a lot of research
materials and literatures can be search using internet, search engines and database.
The following are the some sources useful in taking review of literatures-

e Shodhganga

® Google Scholar

® Mendeley

e SSRN
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® Google Scholar

® Google Book Search

® Scirus

e VLRC

® Noodle Tools

® Librarians Internet Index

® Microsoft Academic Search

® Virtual library

e DOAJ
2. Use of ICT in Developing Tools & Collecting Data
ICT is also useful in developing research tools and for collection of data. A number of free tools are
available online. Apart from that a number of free software are also available for survey purpose.
Data can be collected via online, web-based or Internet survey. Using this purpose built-software
and internet technology which are greener technology in data collection can reduce the time and
cost to collect survey responses from the respondents. Not only on online survey can be
administered more effectively, but the data collected in its original format can also be input directly
into the statistical software. following are the some websites which offer free services for the said
purpose-

* www.surveymonkey.com

* www.SNAPsurveys.com

® www.sarai.net

® www.smartsurvey.com

* www.twitpolls.com
3. Use of ICT in Analysis of Data

The collected data analysis can be divided into following two categories:

1. Quantitative Data Analysis

2. Qualitative Data Analysis
1. Quantitative Data Analysis
The exploratory factor analysis, multiple regression, t-test and ANOVA are some common data
analysis techniques used among researches conducting quantitative research. There are path
analysis, covariance-e also some advanced and popular data analysis techniques like path analysis,
covariance-based Structural Equation Modeling (SEM) and variance-based SEM (Partial Least
Squares). Following are the some Statistical packages used for quantitative data analysis.

o Statistical Package for Social Science (SPSS)

* R (R Foundation for Statistical Computing)

* MATLAB (The Mathworks)

® SAS (Statistical Analysis Software)

® GraphPad Prism

® Minitab

* ADaMsoft
For small research studies at postgraduate level, Microsoft Excel Programme is also proved to be
useful. Excel can be used for descriptive as well as inferential Statistics.
2. Qualitative Data Analysis

Following are the some Statistical packages used for quantitative data analysis.
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® Nvivo

o ATLAS.

* MAXQDA

e SPSS Text Analytics

® Transana
4. Use of ICT in Writing of Report
The last and most important part of the research report is writing the report. Computer assists in
writing the report using online resources as well as in typing it accurately & neatly as required by
the research institutes. Computer here works as the most obedient servant for the researcher. It tries
to do the typing work as beautiful as possible.
The Sum Up
As the ICT has many features i.e. User friendliness, speed, accuracy, high degree of reliability, high
storage capacity, integrity, and consistency logically diligence, versatility, low failure rate,
durability and portability No doubt the role of ICT in educational research is most important and
necessary. Now a day research without use of ICT seems to be impossible.one can improve the
quality of his research by using ICT. Due to research development in technology take place&
technology enhance the research activity.
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"Going the extra mile" is an idiom that means to make a special effort to do or achieve something, even if
it's more than what was asked or expected. ! "India needs to go the extra mile refer to the India's need to
transition to climate neutralityfor her sustainability”.

This paper examines how the eco-theology of St Francis of Assisi the patron saint of Ecology inspires to
go an extra mile towards mother earth who sustains,feeds and inhabit us and what should be the response
of the humans towards her. An ethnographic approach, usingparticipant observation, interviews and focus
group discussions with the Religious, teachers and students, was used. I found that Francis’s ideals are
clear but it is difficult to bridge the gap between his teachings and the contemporary context due to
various constraints. Students generally identify as environmentalists and respect the environment, but
their environmental practice is highly dependent on home life. Student understanding of complex global
environmental problems, and its consequences and their causes, is minimal. Nevertheless, we argue the
relevance of St. Francis’s eco-theology in a world searching for environmentalSustainability and take
conscious efforts to befriend the Mother Earth to save, protect, conserve and preserve her identity as
Mother earth who sustains the whole Nature.

Abstract /synopsis -A clarion call

Journeying towards our common,Mother Earth is a great challenge. It’s a clarion call.>“The urgent
challenge to protect our common home Mother Earth includes, a concern to bring the whole human
family together to seek a sustainable and integral development, for we know that things can change". The
Encyclical Letter of Pope Francis, Laudato Sihelps us to acknowledge the appeal, immensity and
urgency of the challenge we face.Mother Earth's clarion call is an awakening for us to go back to our
roots, to do our bit in saving the environment and making the Earth a greener and a happier planet.**We
have not inherited Mother Earth from our ancestors but rather borrowed it from our posterity. The onus is
on us to hand it over in a fairly responsible manner.” The awakening call for us is to be the change-
makers and save the one world that there is, in trouble.* “Addressing the North East India Pastoral
Conference 2022 in Guwahati on September 13, 2022, Archbishop Moolachira, President, North East
India Regional Bishops Council (NEIRBC) gave a clarion call to protect ‘Mother Earth”. Earth, our
common home, is composed of living and non-living organisms. They are interconnected. No living
creature can live without reference to non-living organisms. The interaction between the living and non-
living makes the earth balanced, healthy, resourceful and beautiful. But when the balance is lost, it results
in environmental disasters caused by overproduction, overconsumption, and pollution. Air and water-
borne diseases increases, global warming, floods, earthquakes, storms, drought, migration, increase in
slum settlements, more people falling below poverty line, are all ill effects of environment degradation

'Diksha Tripathy ,https://economictimes.indiatimes.com/industry/renewables
2 Pope Francis, Laudato Si’, 13, 15
3https://www.prayoga.org.in/post/the-clarion-call

4 https://www.necarf.org/home/articles/238/archbishop-john-moolachira-gave-a-clarion-call-to-protect-mother-
earth
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e
Findings reveal a disconnect between environmental ideals and practices, largely influenced by socio-
economic and cultural factors. This paper underscores and highlights the relevance of St. Francis's
teachings for fostering a sustainable future and calls for collective efforts to conserve, protect, and restore
the planet. It shows how important are the teachings of St. Francis still apply to contemporary issues and
concerns of the nature and the mother earth.

Key words

The Clarion Call, Going an extra mile, Common Home mother Earth,a call to action,Mindful
Moments,Earthing or grounding, Green up the future, World Earth Day,climate resilient community
Introduction

5“I have a dream...I dream of undoing the damage we've done. I dream of clean water, clean air and clean
soil. Will you dream with me?” A genuine and humble request by Brooke Hampton

1968 turns out to have been a turning point in both the first and second worlds, but when you’re in the
midst of such a seismic shift, you don’t even realise it’s going on. In 2023, 55 years later, where are we? °
“Let’s paint the world as it is now: frightening news of climate-related disasters — wildfires, hurricanes,
floods and droughts, record summer highs and warmer winters with terrible cold snaps — comes at us
almost daily and from almost everywhere in the world”. Millions of families are fleeing, their homes and
livelihoods destroyed ‘by climate’, and these people are often but not always in resource-poor places
without the means to bounce back.

The Earth, our home, is beginning to look more and more like an immense pile of filth. In many parts of
the planet, the elderly lament that once beautiful landscapes are now covered with rubbish. Industrial
waste and chemical products utilized in cities and agricultural areas can lead to bioaccumulation in the
organisms of the local population, even when levels of toxins in thoseplaces are low. Frequently no
measures are taken until after people’s health has been irreversibly affected.” “Care For Our Common
Home" Mother Earth” is an urgency based problem”.

‘What is Happening to Our Common Home?’depicts the physical and moral state of the world. Our
common home,Mother Earth is crumbling around us. We have the multiple manifestations of the
ecological crisis: the climate emergency, unprecedented loss of biodiversity, pollution, depletion of
natural resources, efc.® “These several aspects of the present ecological crisis’ are what the Holy Father
Pope Francis calls ‘cracks in the planet that we inhabit’ It is a long list and certainly an alarming one”.

At the bed side of the mother earth what do we witness?’ “The nightmare that is climate change and
our current ecological crisis are so horrifying that many of us have gone into denial and paralysis”.
Scientists who study the history of the earth tell us that we are in the sixth mass extinction of life on
earth, but this one (unlike the first five mass extinctions) has not been brought on by an asteroid or other
natural event; it has been brought on by us — humans. “Our sister and our mother,” the earth, is a living,
breathing organism, and she is sick with a fever called climate change that keeps rising. If the earth was a
human body, or if the human family were one body, she would be in intensive care in a hospital. Just as
we watch human organs begin to fail and shut down in a dying human, we are witnessing animals and
plant species become extinct daily, and millions of our brothers, fathers, sisters, and mothers suffer from
disasters, poverty, and violence.

The Mother Earth now cries out to us because of the harm we have inflicted on her by our
irresponsible use and abuse of the goods with which God has endowed her .!° “we have forgotten that we

SBrooke Hampton, 100 quotes and proverbs on Earth DayApril 22

6Cardinal Michael Czerny SJ,caringfor our common home, in this world and with this climate,19th April
2023 |

7Pope Francis Laudato Si,Countercurrents.org 18 June, 20

8 Pope Francis,Laudato Si,15

“Bonnie Tarwater, Church For Our Common Homeluly 7, 2015

10Bjble, Gen. 2:7
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e
ourselves are dust of the earth”.Our very bodies are made up of her elements, we breathe her air and we
receive life and refreshment from her waters.!! “Sooner or later, we will have to recognize that the Earth
has rights, too, to live without pollution. What mankind must know is that human beings cannot live
without Mother Earth, but the planet can live without humans”. -

Living in harmony with Mother Earth

12¢Living in harmony with Mother Earth is crucial for the survival of our planet and all living beings. It's
not only a matter of preserving her, ourselves, and future generations but also uplifting and healing. It's
therefore not only necessary, but revolutionary”. Mother Nature is abundant and bountiful in its
expression and manifestation. It is the source of all creation and the divine essence of home. She offers
everything to us, while expecting nothing in return. It's easy to see how modernization and
industrialization has severed our relationship and connection to nature. As a result,we live disconnected
from her many powerful offerings. We’ve gone from living amongst her to living in concrete structures
that separate us from her. From travelling through her and with her to travelling around, above, and
beside her. This has been and continues to be harmful to nature and also us as human beings. We can see
this in so many ways including climate change and chronic environmental concerns as well as the drastic
increase in lifestyle based diseases such as anxiety and depression. Indigenous populations are fiercely
and sincerely connected to Mother Earth. The ancestral relationship filled with care, respect, and love
they have with the environment is one to inspire for the future and their insight and guidance is extremely
powerful to follow in the present.

Mother Earth takes care of you.

Use The Environment to take care of You

Spending time in nature can have a positive impact on our mental and physical health, and also help us
appreciate the beauty and complexity of the natural world. Here are some practices that you can use to
live more in harmony with mother nature:

Earthing or grounding

It refers to the discovery that bodily contact with the Earth's natural electric charge stabilizes the
physiology at the deepest levels, reduces inflammation, pain, and stress, improves blood flow, energy,
and sleep, and generates greater well-being.!*Earthing or grounding is scientifically proven to improve
mental and physical health. When the body is grounded it is connected to theEarths’ natural electric
charge which stabilizes its physiology”. It can reduce inflammation, pain,stress and increase energy,
sleep quality, immune system functioning ad more. This can be performed as easily and simply as
walking or sitting in nature to restore bodily contact with Earth.

Herbal Medicine

Using and integrating herbal medicine into your life is a beautiful way to live in harmony with mother
nature and use her to heal. Whether it's through teas, tinctures, capsules or on hair and skin care products
Mindful Moments

Start the day with daily mindful moments. Spend just a few minutes by your window or in your yard/on
your balcony activating your senses. Stare into the sunset, listen to the sounds of birds chirping, breathe
in the smell of freshly-cut grass etc.Another way to try this is by bringing in some element of nature into
your home. It could be a plant, flowers, pebbles, leaves, a bottle of sand could all work depending on
what you feel most connected to.

Mother Earth sends a call to action

Mother Earth is clearly urging a call to action. Nature is suffering. Oceans filling with plastic and turning
more acidic. Extreme heat, wildfires and floods, have affected millions of people.Climate change, man-
made changes to nature as well as crimes that disrupt biodiversity, such as deforestation, land-use

11Evo Morales,100 quotes and proverbs on Earth Day
2Domunique Lashay ,Living In Harmony With Mother Earth, Wellness Practices,April 22
1BWendy Menigoz, Tracy T. Latz, Robin A. Ely, Using the Environment to take care of You,2020
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e
change, intensified agriculture and livestock production or the growing illegal wildlife trade, can
accelerate the speed of destruction of the planet.

Mechanisms to take care of the Earth

According to Einstein,14 “we cannot solve a problem with the same mentality that created it in the first
place’, a very new mindset is needed”. There are mechanisms and laws to save and protect the
environment and mother earth. Human rights, child rights, minority rights, and environmental rights,
Wildlife Protection Act (1972), the Environmental (Protection) Act, are some of them. Pope Francis says
“the cry of the Earth is the cry of the poor”, and urges the people to do their bit in protecting everything
that God has given.

Growing a future where all thrive at one home - the earth.

15“The extra miles-The eco-friendly practices

Curb pollution

Enhance and promote biodiversity

Build climate resilient communities

Restore ecosystems

Switch on to EV’s

Green up the future

Recognize World Earth Day

Ecosystem Restoration.

16"Ecosystems support all life on Earth. The healthier our ecosystems are, the healthier the planet - and its
people. Restoring our damaged ecosystems will help to end poverty, combat climate change and prevent
mass extinction. But we will only succeed if everyone plays a part.

Switch on to EV’s

Polluted India needs to go extra mile with EVs.The capital city of India ranks 4th on list of world’s most
polluted cities, according to IQAir, and many other cities are not too far behind where humans and plants
too are engulfed in evil smoke. The hazardous level of pollution across metros and even in lower tier
cities in India, that are sizzling with heat waves, necessitates finding alternatives to pollution-causing
elements and switching to a eco-friendlier lifestyle. One such alternative is electric vehicles. Fuelled by
lithium, EVs can also help India reduce import of fossil fuel and narrow trade deficit. "The shift from IC
engines to EVs is driven by a combination of factors, including environmental concerns, energy
efficiency, economic benefits, technological advancements, and government incentives. IC engines emit
harmful pollutants, while EVs have no tailpipe emissions and are more energy-efficient," as per Rajat,
CEO & Founder, Lohum.'” Late Mr.Ratan Tata ignited passion for EVs, inspired to set up Ola
Electric”.Ola Founder Bhavish Aggarwal reveals how Ratan Tata inspired the creation of Ola Electric,
sharing moments from 2017 when Tata's passion for EVs led to the start of the venture.

Celebrate Earth Day

“18 let's remind ourselves - more than ever - that we need a shift to a more sustainable economy that
works for both people and the planet. Let’s promote harmony with nature and the Earth. Join the global
movement to restore our world”!

Einstein,caring our common home, world and climate
https://www.milestone.net/theextramile/

16https://www.decadeonrestoration.org/
17Bhavish Aggarwal,https://economictimes.indiatimes.com//industry/renewables/ratan-tata-ignited-passion-for-
evs

18https://www.un.org/en/observances/earth-day
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Fieldwork methodology

A field work comprising interviews, group discussion,survey and questionnaires were done.The main
methodology of the project was anthropological fieldwork involving participantobservation, interviews
and focus group discussions in many different locations aroundthe locality and schools in Boisar— in
different states in rural and urban locations, and in many different settings.In senior high schools, and
environmental non-governmentorganizations events such as environmental basedcompetitions,go green
performances, posters Questionnaire, TERI(The Energy and Resources Institute) exams under CBSEwere
conducted.The aim was to capture a wide diverse context in order to get a nationwide picture, attitude
and action towards Mother earth.The qualitative fieldwork was complemented with a survey, conducted
wherever possible in conjunction with the immersion fieldwork while the basic survey was conducted
among 500students in senior high schools in the cities of Boisar and Noida.Survey was also conducted
among much smaller groups of farmers, daily wagers who work in the environment, and such. The main
aim was to find commonalities andattitude towards exploitation of the resources of the Earth and elicit
attitudes and self-identified pro-environment practices across the diverse sites. 200 hundred
questionnaires were collected from students in the two Franciscan schools.For the school’s component of
the larger project, I chose to focus on senior high schools,with students in grades 6-8 and aged 9-
10classes because students at this level are really inquisitive and prompt in responding.Students were
asked to high light the important activities undertaken to have some awareness of community values and
political issues. The project and Fieldwork in the two Franciscan schoolswere conducted in July 2024 at
the beginning ofthe fieldwork.

I conducted two focus group discussions(FGDs) with 6 students in each school in order to elicit general
information about environmental lessons, co- and extra-curricular activities, the practice of
Environmental Educationin school and home.Basic information from these FGDs was explored more
deeply in theindividual interviews with students. Interviews were conducted with different religious
people, teachersand students. Most of the interviews were conductedface-to-face with a single individual
and in small peer groups.In addition, the researcher interviewed Franciscancommunity working in Vasai
in Mumbai and other Christian Institutes. The observations in schools were done to see the
implementation ofgreen school management as well as the students’ practice.l preferably chose two
Franciscan schools. St.Francis School Boisar and Assisi Convent School,Noida of our own Congregation,
since I belong the Franciscan Clarist Congregation-FCC,whose founder is St. Francis of
Assisi,himself,the Patron Saint of Ecology.Both the Schools was founded and managed by theFCC sisters
and follows the teachings of St Francis of Assisi.The students of both schools know very well that their
school identity promotes Eco consciousness, with rich and highly variegated greenery which welcomes
an outsider to enjoy the beauty,who can enjoy and breathe the pure Air scented with the aroma ofvariety
of blooming flowers.

However, the composition of the student body is religiously mixed from different states of India. The
economic background of the student body affects the provision of facilities to supportenvironmental
education. Schools have superior ‘green’ facilities such asthree different types of rubbish bins in school
ground, a greenhouse for plantpropagation,a big play ground surrounded by thick and arranged greenery.
My chosen methodologies, and purposive selection of schools shaped the data wecollected. My main
subjects of focus were the students, the teachers and religious. Students were freely reported on their
home and family life in relation toenvironmental practice. I conducted a couple of visits to students’
homes, butthis too was an effective methodology. This method of collecting data enabled us to identify
really the attitude and curiosity and the need to leave a suitable place for the generations to come. It is our
bounden to leave a land to habitat the future generations. It is one’s responsibility to take care of the
mother Earth. Be friend her and accompany her.

Conclusion

This presentation of the Extra mile towards the Mother Earth is agenuine attempt to show that both
religion and science has something to offerand can work together in the great task of environmental
restitution, and to alert the people to their duty to attend to environmental issues such as great flood, land
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slide, cloud blasts, temperature variations, strong current variations in the sea and ocean causing many
lives are shattered and broken leaving only pain and horrific memories to remember.This work usually
consists of identifying basic teachings within a world

religion that demonstrate that humans should work as stewards to care for the earth and nature. People
should

show ethical concern to inspire adherents to environmental care; and highlighting environmental values
that are

common to both the society and religion, the better to attract and enlist citizens to environmental causes.
Stewardship, eco-justice, and creation spirituality should mobilizecare of the Mother Earth.
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Abstract:

Agricultural extension services are critical for improving farmers' knowledge, skills, and adoption
of innovative practices. It is essential for farmers to have access to agricultural extension services in
order to improve their knowledge, skills, and rate of adoption of novel methods. A number of
different extension strategies are investigated in this study work. These strategies include
technology transfer, Farmer Field Schools (FFS), Participatory Rural Appraisal (PRA), information
and communication technology (ICT)-based services, group-based methods, and value chain-
oriented extensions. An examination is made of the benefits, drawbacks, and effects that each
strategy has on the growth of farmers. Participatory and information and communication
technology-based approaches are emerging as transformational solutions, while conventional
methods such as technology transfer have played a role in laying the framework. In order to achieve
sustainable agricultural growth, the research emphasises the significance of adapting extension
tactics to the specific settings of each communities and integrating different strategy approaches.
The purpose of this article is to present recommendations for improving the efficiency and
inclusiveness of extension services in order to encourage holistic farmer empowerment and
resilience.

Key Word: Agriculture Extension, Farmer Development,

Introduction:
Extensive approaches in agriculture comprise the use of many techniques and tactics for the purpose
of imparting knowledge and technology to farmers in order to enhance their production and increase
their standard of living. A variety of approaches, including general agricultural extension,
commodity-based strategies, training and visit systems, participatory methods, project-based
initiatives, farming system research and extension, cost-sharing, and educational institution
involvement, provide a variety of avenues to address the complex challenges that are present in the
agricultural sector. There are advantages and disadvantages associated with each method, which
highlights the need of adopting an extension education strategy that is both context-specific and
adaptable. Taking everything into consideration, the current environment highlights the significance
of holistic, needs-based, and collaborative efforts to cultivate agricultural methods that are resilient
and sustainable in the face of growing global problems.
Objective-

1. To discuss different approaches for agriculture extension

2. Todiscuss the impact on farmers development
1. Different extension approaches (Christensen & Eyring 2011).
A. General agricultural extension approach
It is known as the most traditional and widely used extension strategy. This is a strategy hat is
centralized and under government control. This strategy applies to the majority of ministry-based
extension programmes and initiatives. The extension approach that is considered to be the most
conventional and extensively employed is this one. A plan that is centralized and under the power of
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the government is being discussed here. The vast majority of extension programs and initiatives that
are established inside ministries may be categorized under this method.

B. Commodity-based extension approach

This concept is premised on the assumption that merging all of the activities of a commodity under
one administration would boost production and productivity while simultaneously increasing
efficiency. These operations include marketing, price support, input supply, research, and extension.
Farmers get a broad variety of extension services, such as training, quality control, credits, inputs,
and support with marketing. Additional services include marketing assistance.

C. Training and visit system of extension

An approach that is based on a meticulously arranged schedule that includes visits to farmers' fields,
training sessions with subject matter experts and agents, and daily and weekly events is the
foundation of this strategy. Transferring technology is the sole action that extension agents are
responsible for this.

D. Participatory extension approach

When rural folks get together to advocate for their own interests, they have the potential to achieve
a great deal. The strategy known as the participatory extension is constructed on this concept. Self-
mobilization is a tactic that the locals use in order to investigate and recognise their issues, as well
as to figure out how to alter their own fate. Despite the fact that farming communities have a great
lot of knowledge when it comes to farming on their own land, they might improve their quality of
living and boost agricultural productivity by gaining additional knowledge from other sources of
information. This is the essential concept.

E. Project approach

To guarantee the success of a programme, it is necessary to do pilot testing on a smaller scale within
a certain amount of time. This requires making all effort possible. This strategy operates under the
presumption that the existing extension system has not been successful in significantly enhancing
the living conditions and production scenario for rural residents, and that significant progress can be
made if extension efforts are concentrated in a specific region over a predetermined period of time
with a substantial influx of resources from outside the region.

G. Cost sharing approach

This strategy is based on the assumption that if a part of the cost of the extension service is
supported locally, the extension program will be more likely to match the conditions of the local
community, and the extension staff will be more eager to serve the agricultural community. The
assumption is also made that farmers are not in a position to pay for the full cost, and as a result, the
bulk of the financial burden should be distributed between the federal government and the state
governments. The objective is to provide assistance to farmers in the context of obtaining new skills
in order to improve their production and themselves.

H. Educational institution approach

Although it is not their primary responsibility, extension education and services have been included
into the academic curriculum as an integral component of the agricultural knowledge and
information system. This was done in order to improve the quality of the institution's research and
teaching responsibilities as well as the practical usefulness of those responsibilities. This technique
has been largely adopted by India, which has done so via its state agricultural institutions, which are
responsible for agricultural education and research. The approach is predicated on the assumption
that agricultural schools or faculties have the technical skills that farmers may use to their
advantage. The goal is to provide financial assistance for their formal education in scientific
agriculture. The officials of the educational institution in question are the ones who are responsible
for the design of the education program.
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J. Scaling-up of ICT initiatives approach

Appropriate ICT models for agricultural extension need to be replicated and extensively used for
farm information dissemination. Like e-Chaupal at the Panchayat level. Where the on-line access is
not possible there should be off-line access at village level.

K. Participatory approach

Participation means that the poor people themselves are involved in identifying the problems they
face, determining ways to overcome them, designing realistic plans to achieve these goals, and
carrying them out. Solutions devised and fulfilled by the people in need are far more likely to prove
successful than those imposed from outside. Participatory extension provides a framework for
extension staff to participate with village communities in facilitating development planning and
activity implementation. This approach ensures the extension.

2. To discuss the impact on farmers development .

1. Centralised Control: This method is administered and controlled by a central administrative body,
which is often the government or the appropriate ministry. It offers a system that is both structured
and organised for expansion.

2. Ministry-Based Programs: This strategy encompasses a broad range of extension efforts and
programs that were begun by government ministries. It ensures that such programs are implemented
at the national level and that they are widely covered.

3. Public Extension: This technique, which is synonymous with the public extension approach, was
developed with the intention of providing services and information to rural communities via the
channels of the government.

4. Existing Technology Focus:

The fourth focus is on existing technology, which assumes that adequate agricultural technologies
and knowledge already exist. The problem is to explain and impart this information to farmers so
that they may enhance their practices.

5. Production Increase:

The major objective is to assist farmers in increasing their output, and the success of this endeavour
is evaluated based on the rate of adoption of the technologies that are advised as well as the overall
rise in total national production and productivity.

6. In-depth Extension Network:

A comprehensive extension network that covers even the most isolated communities, therefore
promoting the mass distribution of knowledge and technology, is included in the sixth category,
which is the In-depth Extension Network.

7. Easy Implementation:

Given the centralised control and coordination that this system provides, the implementation of
national programs is an easy process.

Control and Monitoring: Centralised control makes it possible to easily monitor and control
expansion efforts, which helps to ensure that they are aligned with regional and national objectives.
Control and Monitoring:

Centralized control makes it possible to easily monitor and control expansion efforts, which helps to
ensure that they are aligned with regional and national objectives

9. Rapid Communication:

The ministry's communication with the block or village level is both swift and effective, which
enables the widespread distribution of information in a short amount of time.
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Conclusion

The development of extension education in agriculture represents a paradigm change away from
old, top-down techniques and towards contemporary, participatory, and technology-driven tactics.
The modern extension model acknowledges the dynamic character of agricultural and rural
development, with an emphasis on inclusiveness, sustainable practices, and the empowerment of
farmers. The current framework actively involves farmers, makes use of technology, and
encourages entrepreneurial endeavors, in contrast to the conventional techniques, which sometimes
suffer from limited flexibility and one-way communication.
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Abstract:

In this study we have synthesised and characterised the iron and cobaltcomplexes derived from
semicarbazone and thiosemicarbazone derivatives of benzaldehyde, p-methoxybenzaldehyde and p-
nitrobenzaldehyde. The antibacterial and antioxidant activities of the synthesised metal complexes was
determined. All the complexes are found to have some antioxidant activities and inhibitors of free
radicals. It is observed that metal complexes derived from thiosemicarbazone schiff’s base ligand shown
higher activity as compared to semicarbazone derivatives. The study concluded that iron complexes
synthesised from thiosemicarbazone derivatives show higher antioxidant activities as well as higher
antibacterial activity.

Key words: Azomethine, Antioxidant, Free radical scavenging, Semicarbazone, Thiosemicarbazone

INTRODUCTION

Schiff base metallic complexes have received significant attention in the scientific community for their
unique properties and versatile applications across various fields, including industry and biology [1]. The
reversible acid-catalyzed condensation reaction between primary amine with carbonyl compounds [1, 2]
was first reported by Hugo S. These are an important class of ligands for co-ordination chemistry, and
they coordinate to metal ions via azomethine nitrogen [3]. Schiff base ligands have been extensively
studied in the field of coordination chemistry mainly because of their facile syntheses, easy availability,
and electronic properties. In recent times, Schiff base coordination chemistry has attracted much attention
because of their significance in organic synthesis, analytical chemistry, refining of metals, metallurgy,
electroplating, and photography [4-6]. Schiff bases have wide applications in dye industry, catalysis,
fungicidal, and agrochemical [7, 8]. Several Schiff bases are reported to possess remarkable antibacterial,
antifungal, and anticancer activities. In such class of compounds, the C=N moiety is important for
biological activity. Studies have reported number of transition metal complexes by using variety of Schiff
base ligands and their different biological activities such as antimicrobial, anticancer, antifungal, etc
[9].In recent years, there has been considerable interest in the chemistry of transition metal complexes of
Schiff bases. This is due to the fact that Schiff bases offer opportunities for inducing substrate chirality,
tuning the metal centered electronic factor and enhancing the solubility and stability of either
homogenous or heterogeneous catalysts [10]. A large number of publications [11] ranging from purely
synthetic to modern physicochemical and biochemically relevant studies of metal complexes of Schiff
bases revealed that such complexes are very much concerned with the development of modern
coordination chemistry. In fact, Schiff bases are able to stabilize many different metals in various
oxidation states and thus control the performance of metals in large variety of useful catalytic
transformations [12] In this regard metal complexes of Schiff bases derived from salicylaldehyde and
various amines have been widely investigated [13] In the area of bioinorganic chemistry interest in Schiff
base complexes has centered on the role of such complexes in providing synthetic models for the metal
containing sites in metalloproteins and metalloenzymes.The interest in the design, synthesis and
characterization of the transition metal complexes of unsymmetrical Schiff base ligands has come from
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the rationalization that coordinated ligands around central metal ions in natural systems are
unsymmetrical [14] Unsymmetrical Schiff base ligands have offered many advantages over their
symmetrical counterparts in the elucidation of the composition and the geometry of the metal binding
sites in the metalloprotein and the metalloenzymes and the selectivity of the natural systems with
synthetic materials. In recent years, transition metal complexes of multidentate Schiff base ligands
containing both amino and hydroxyl groups for coordination with metals ions have attracted much
attention. Among many potential Schiff base ligands, salen ligands(tetradentate C,-symmetric /igands)
attracted many chemists to explore the field of coordination chemistry with a new dimension. The
tenability of carbon skeleton around coordinating atom (O or N) may be attributed to salen’s ability to
form chelate frameworks with novel architecture and properties for multitude applications [15]. Chelating
ligands containing N, S and O donor atoms show broad biological activity and are of special interest
because of the variety of ways in which they are bonded to metal ions.

MATERIALS AND METHODS

Materials

The analytical research grade (AR) chemicals and reagents required in the present study, will be
purchased from Sigma-Aldrich, Fine Chemicals, Himedia, Fisher Scientific, Qualigen, SRL and Merck.
The semicarbazide, thiosemicarbazide and metal salts will be purchased from local market/e-market.
Ultra-pure water for analyses will be prepared by a Water Purification System (Rion/Millipore).
Preparation of Ligand:

(a) An aqueous solution of semicarbazide (0.01 mol) will be added to an ethanolic solution
ofbenzaldehyde, p-methoxybenzaldehyde and p-nitrobenzaldehyde(0.01 mol) in the presence of
sodium acetate (0.01 mol). The reaction mixture will be stirred vigorously for 2 h. The
completion of the reaction will be confirmed by the TLC. The product/ppt formed will be
collected by filtration which will be washed several times with hot water and dried in vacuum
over P4Oj [16].

(b) Hot ethanolic solution of benzaldehyde, p-methoxybenzaldehyde and p-nitrobenzaldehyde (0.01
mol) will be mixed with hot ethanolic solution of thiosemicarbazide (0.01 mol) in the presence
of 0.5 mL acetic acid. The contents will be refluxed at 70-80C for about 3-4 h. The completion
of the reaction will be confirmed by the TLC. The solvent will be removed using a rotary
evaporator and the product/pptwill be obtained. It will be washed with cold ethanol and dried
under vacuum over P4O;o[17].

Preparation of Metal complex:

Hot ethanolic solution of metal salts (1 mmol) of Fe (FeCl;) and Co (CoCl;)will be mixed with hot
ethanolic solution of the corresponding ligand (2 mmol). The mixture will be refluxed for 4-5 hours at
70-802C. On cooling the contents, the complex separated out in each case. It will befiltered, washed with
50% ethanol, and dried under vacuum over P4O10[18].

Characterization of ligands and Metal Complexes:

The purity and characterization of Synthesized Schiff base Ligands and Metal Complexes will be
confirmed by modern techniques such as TLC, IR, NMR, UV, HPLC spectra etc.

Determination of antioxidant activity of complexes

(a) Nitric oxide (NO) radical inhibition assay

Nitric oxide (NO) radical inhibition assay Nitric oxide radical inhibition can be estimated by the use of
Griess Illosvoy reaction[19]. In this investigation, Griess-Illosvoy reagent will be modified by using
naphthyl ethylene diamine dihydrochloride (0.1% w/v) instead of 1- naphthylamine (5%). The reaction
mixture (3 ml) containing sodium 49 nitroprusside (10 mM, 2 ml), phosphate buffer saline (0.5 ml) and
extract to be tested (10 to 320 pg) or standard solution (ascorbic acid, 0.5 ml) will be incubated at 25°C
for 150 min. After incubation, 0.5 ml of the reaction mixture will be mixed with 1 ml of sulfanilic acid
reagent (0.33% in 20% glacial acetic acid) and allowed to stand for 5 min for completing diazotization.
Then, 1 ml of naphthyl ethylene diamine dihydrochloride will be added, mixed and allowed to stand for
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30 min at 25°C. A pink colored chromophore will be formed in diffused light. The absorbance of these
solutions will be measured at 540 nm against the corresponding blank solutions.

(b) Scavenging of hydrogen peroxide

The ability of the extracts to scavenge hydrogen peroxide will be determined by the method based on the
previously described Kikuzaki& Nakatani method [20]. Hydrogen peroxide (43 mM) will be prepared in
phosphate buffered saline (pH 7.4). Standards (ascorbic acid) and extract solutions will be prepared at
concentrations of 50 to 250 mM. Aliquots of standard or extract solutions (3.4 mL) will be added to 0.6
mL of hydrogen peroxide solution. The reaction mixture will be incubated at room temperature for 10
min, and the absorbance will be determined at 230 nm.

Determination of antibacterial activity

Well diffusion method assay: According to Obeidat [21], an inoculum suspension was swabbed
uniformly to solidified 20 mL Mueller-Hinton Agar (MHA) for bacteria, and the inoculum was allowed
to dry for 5 min. Holes of 6 mm in diameter were made in the seeded agar using Glass Pasteur pipettes.
Aliquot of 20 pl from each plant crude extract (200 mg/ml) was added into each well on the seeded
medium and allowed to stand on the bench for 1 h for proper diffusion and thereafter incubated at 37°C
for 24 h. The resulting inhibition zones were measured in millimeters (mm).

RESULTS AND DISCUSSION:

Synthesis and Characterization of Schiff base ligands and Metal Complexes:

The synthesized Schiff’s base ligands and metal complexes are characterized by TLC, IR, NMR, UV
spectroscopy. In this study twelve metal complexes of cobalt and iron are synthesized from
semicarbazone and thiosemicarbazone derivatives of benzaldehyde, p-methoxybenzaldehyde and p-
nitrobenzaldehyde. In this research paper, the TLC and spectroscopic spectrums of some
ligand/complexes out of twelve complexes, are shown only (Fig. 1-4). The purity of all the ligands and
complexes synthesized in this study is checked very satisfactorily using TLC, IR, NMR, UVspectroscopy
techniques. The schiff’s base ligands are abbreviated as follows:Theschiff’s base ligands are named as
follows:

SB: Schiff’s base ligand derived from benzaldehyde semicarbazone

TSB: Schiff’s base ligand derived frombenzaldehydeThiosemicarbazone

SMB: Schiff’s base ligand derived from p-methoxybenzaldehydesemicarbazone

TSMB:Schiff’s base ligand derived fromp-methoxybenzaldehydeThiosemicarbazone

SNB: Schiff’s base ligand derived from p-nitrobenzaldehydeSemicarbazone

TSNB: Schiff’s base ligand derived p-nitrobenzaldehydeThiosemicarbazone

The antioxidant activity of the synthesised complexes was determined as a measure of percentage
inhibition of NO (Table 1) and H,O, (Table 2) free radical scavenging. All the complexes are found to
have some antioxidant activities and inhibitors of free radicals. It is observed that metal complexes
derived from thiosemicarbazone schiff’s base ligand shown higher activity as compared to semicarbazone
derivatives. The study concluded that iron complexes synthesised from thiosemicarbazone derivatives
show higher antioxidant activities as well as higher antibacterial activity. The study shows that there is a
scope that attempts may be done to highlight some notable results in the chemistry of metal
complexes.The study helps to investigate a small selection of compound which can traditionally be
used in treatment of chronic degenerative diseases.Finally, the study may develop increased interest
in the use of metal complexes for the treatment of certain common and/or adverse diseases.
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Fig. 1: NMR Spectra of Schiff’s base ligand derived from p-methoxybenzaldehyde

Thiosemicarbazone
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Fig.2: IR Spectra of [Co(TSB)s]Cls
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Fig. 3: UV Spectra of [Fe(SB)s]Cl;
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Fig. 4: TLC of [Fe(TSB)s]Clsand[Co(TSMB)]Cls

Determination of antioxidant activity of metal complexes:
(a) Nitric oxide (NO) radical inhibition assay(Table 1):

S. No. Metal Complex % Inhibition NO
Scavenging
1. [Co(SB)s]Cls 34
2. [Co(TSB)s]Cls 8.5
3. [Co(SMB)s]Cls 5.7
4. [Co(TSMB)6]Cls 9.3
5. [Co(SNB)6]Cl3 7.6
6. [Co(TSNB)s]Cl3 10.1
7. [Fe(SB)s]Cls 6.8
8. [Fe(TSB)s]Cl3 15.3
9. [Fe(SMB)6]Cl3 9.4
10. [Fe(TSMB)s]Cl3 19.2
11. [Fe(SNB)6]Cl; 10.6
12. [Fe(TSNB)s]Cl3 21.6
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(b) Scavenging of hydrogen peroxide (Table 2):

S. No. Metal Complex % Inhibition H>O:
Scavenging

1. [Co(SB)s]Cl; 5.6

2. [Co(TSB)s]Cl3 10.2

3. [Co(SMB)s]Cl3 8.4

4. [Co(TSMB)6]Cls 11.6

5. [Co(SNB)]Cls 6.4

6. [Co(TSNB)s]Cl3 9.9

7. [Fe(SB)s]Cl3 8.3

8. [Fe(TSB)s]Cls 16.2

9. [Fe(SMB)s]Cls 9.6

10. [Fe(TSMB)s]Cl3 18.7

11. [Fe(SNB)6]Cl; 10.0

12. [Fe(TSNB)s]Cls 22.5

Determination of antibacterial activity (Table 3):
S. No. Metal Complex Size inhihibition zone

(mm)

1. [Co(SB)s]Cl3 43

2. [Co(TSB)s]Cl3 3.5

3. [Co(SMB)s]Cl3 5.6

4. [Co(TSMB)s]Cl3 4.2

5. [Co(SNB)6]Cls 5.1

6. [Co(TSNB)s]Cl3 3.9

7. [Fe(SB)s]Cl3 4.9

8. [Fe(TSB)s]Cls 2.5

9. [Fe(SMB)s]Cls 3.2

10. [Fe(TSMB)s]Cl3 1.9

11. [Fe(SNB)6]Cl3 3.8

12. [Fe(TSNB)s]Cls 1.6
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Abstract:

Septicemia refers to generalized bacterial infection documented by positive blood culture in the first four
weeks of life and is one of the four leading causes of mortality and morbidity. Blood culture is the gold
standard for the diagnosis. Emergence of multidrug resistant bacterial strains is a major problem in the
management of septicemia. Present study was undertaken to identify the common bacterial pathogens
associated with septicemia and to determine their antibiotic susceptibility pattern. Blood culture samples were
collected by the aseptic precautions in blood culture bottles (Manual or Bactec). All positive blood cultures
were further subcultured on nutrient agar, 5% sheep blood agar and Macconkey Agar by proper aseptic
precautions. Culture plates were examined and some properties of Gram Positive and Gram Negative
organisms are determined by Gram staining. The VITEK-2 compact system is an automated microbiology
bacterial identification and antimicrobial susceptibility pattern was evaluated using modified Kirby Bauer disc
diffusion method following the CLSI guidelines 2019. In the present study, the frequency of isolation of Gram
positive organisms (26 cases = 52%) were found to be higher than Gram negative organisms (24 cases = 48%)
out of the 50 positive blood samples. Most negative organisms were sensitive tocolistin. The majority of Gram
positive organisms were sensitive to vancomycin, teicoplanin and linezolid. This also helps improving the
infection control practices by formulating policies for empirical antimicrobial therapy.

Key Words:

Septicemia, Blood culture, Antibiotic Susceptibility Pattern, Bactec, Nutrient Agar, 5% sheep blood Agar,
Macconkey agar, Gram positive and Gram negative organisms, VITEK-2 Compact System, Gram Staining,
Kirby Bauer disc diffusion method, tocolistin, vancomycin, teicoplanin, linezolid.

1. Introduction:

1.1 Septicemia: Blood stream infections (BSI) refer to the presence of microorganisms in blood. They are
considered one of the most serious situations among infectious disease; as they are threat to every organ in the
body. [Sastry AS & Bhat S., 2018] The suffix — “emia” refers to the circulatory system [Procop GW et al.,
2020] and it means presence of substance in the blood. [Tille P. Bailey & Scott, 2015] Bacteremia refers to the
presence of bacteria in blood without any multiplication. Presence of viruses, parasites and fungi in blood is
known as ‘viremia’, ‘parasitemia’ and ‘fungemia’ respectively. [Sastry AS & Bhat S., 2018] Septicemia is a
clinical term used to describe severe life — threatening bacteremia in which multiplying bacteria release toxins
into the blood stream. [Cheesbrough M., 2005]

Bloodstream infections are one of the most important causes of morbidity and mortality throughout the world.
Drug — resistant pathogens are challenging problem as they have varying economic and social impacts around
the world. [Abebaw A. et al. 2018]

The risk factors for septicemia include premature rupture of membrane, prolonged rupture, prematurity, urinary
tract infection, poor maternal nutrition, low birth weight. Other risk factors include serious injury, chronic
antibacterial therapy, chronic medical problems and immune-suppressants therapy etc. polymicrobial sepsis
occurs in high risk patients and is associated with catheters, gastrointestinal diseases, neutropenia and
malignancy. [Ramya A. et al. 2017]

Children with septicemia present with fever, difficulty in breathing, tachycardia, malaise, refusal of feeds or
lethargy. Serious complications like shock, multiple organ failure, disseminated intravascular coagulation, etc.
may occur. Thus, bloodstream infections constitute one of the most serious situations and as a result, timely
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e
detection and identification of blood stream pathogen is important. Though clinical signs and symptoms help to
diagnose septicemia, bacteriological culture remains the main stay of diagnosis. [Ramya A. et al. 2017]
Blood by its nature is sterile. So the presence of any bacteria in circulating blood is a threat to every organ in
the body. [Forbes BA et al. 2007]
Blood cultures are the most important laboratory test performed for the diagnosis of serious infection and leads
to a definitive diagnosis against the causative organisms. So the blood culture is considered as the gold
standard for the detection of bacteremia. [Gomathi A.]
The common pathogens isolated and their antibiotic sensitivity pattern in a given setting help us to choose the
empirical antimicrobial for treatment and also to formulate antibiotic policy.
[Ramya A. et al. 2017] Timely and appropriate use of antibiotics is the appropriate way to treat bacteremia.
[Zenebe T. et al., 2011]
The present study was designed and implemented to determine the bacterial etiology of blood stream infections
in patients and to examine antibiotic susceptibility patterns of the isolated organisms. It was done to ascertain
the importance of blood culture examination for the detection of BSI in patients that helps in treating and
decreasing the morbidity and mortality due to BSI.
Septicemia is an infection that occurs when bacteria enter the blood stream and spread. It can lead to sepsis, the
body’s reaction to the infection, which can cause organ damage and even death. Septicemia is more common in
people who are hospitalized or have other medical conditions. It requires immediate medical attention and
antibiotic treatment.
2. Etiological Agents of BSI:
2.1 Bacterial Etiology: Sastry AS & Bhat S., (2018), examined that bacterial agents account for the majority
of bloodstream infections. The organism most commonly isolated from blood are Staphylococcus aureus,
Streptococcus pneumonia and Escherichia coli. Tille P. Bailey & Scott, (2015), examined that other organisms
associated with blood stream infections are likely to be inhabitants of the health care environment or colonize
of skin, oropharynx and gastro intestinal tract of patients.
Sastry AS & Bhat S., (2018), determined that there are various other bacterial agents which can primary infect
other sites and subsequently spill over to the bloodstream to cause secondary BSI.
Sastry AS & Bhat S., (2018), found that these include:
Gram-positive cocci-Staphylococci, beta-hemolytic streptococci, Enterococci & Pneumococci.
Gram-negative cocci-Meningococci.
Gram-positive bacilli-Bacillus anthracis & Listeria.
Gram-negative bacilli-E.coli, Klebsiella, Enterobacter, non-fermenters (e.g.Pseudomonas, Acinetobacter,
Burkholderia, Stenotrophomonas, Haemophilus, Aeromonas, etc.
Anaerobes-Bacteroides.
Tille P. Bailey & Scott., (2015), established that Localized anatomic infections may lead to bacteremia or
toxemia that stimulate a systemic inflammatory response. Alteration in local conditions at the site of a
neoplasm may allow the bacteria to proliferate and seed the bloodstream.
2.2 Microbial Pathogens in BSI:
Betty A. et al., (2007), they determined that the most common organisms in BSI are Coagulase negative
staphylococci, Staphylococcus aureus, Enterococci, Candida spp., E.coli, Klebsiella spp., P.aeruginosa,
Enterobacter spp., Acinetobacter sp.
3. Materials & Method:
3.1 Materials:

< Equipments:

e Glass wares

Laminar air flow cabinet
Incubator
Autoclave machine
Microscope
Water bath
Blood culture bottles
BACT/ALERT 3D
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e  Vitek-2 compact
% Culture Media:
e  Nutrient Agar, Macconkey Agar & Blood Agar
% Reagent:
e  Gram-staining reagents
e  Biochemical reagents
3.2 Laboratory Methods:
Blood culture was done by manual and automated methods. And the blood culture with positive result was
further processed for organism identification and antimicrobial sensitivity.
Specimen Collection and Transport:
Blood culture samples were collected by the aseptic precautions in blood culture bottles (Manual or Bactec).
[Cheesbrough M., 2005]
Site of Collection:
The blood sample was collected from cubital vein.
Container:
1. Manual Blood Culture: BHI Broth prepared in-house.
2. Automated Blood Culture: Ready to use available Bactec blood culture bottles.
Aseptic Precaution:
The skin site has to be disinfected with povidone-iodine or spirit to avoid contamination of blood sample.
Time of Collection:
Blood sample was collected as soon as patient was admitted or before starting any empirical antimicrobial
therapy.
Specimen Volume:
2-5 ml of blood for patients.
Transport:
The samples in blood culture bottles were transported at room temperature.
3.2.1 Sample Processing:
The samples were processed by manual or automated methods.
3.2.2 Systems for Processing Blood Cultures:
(1) Manual Blood Culture Method [Cheesbrough M., 2005]:
Day-1: Blood Culture bottles received in laboratory were placed in incubator for 24 hrs. at 37°C.
Day-2 Look for following signs of growth:
1. Turbidity
2. Hemolysis
3. Gas Bubbles
4.  Surface Pellicle Formation
Those bottles which do not show any signs of growth mentioned above are incubated for total of up to 5 days
and observed daily for any sign of microbial growth mentioned as above.
(2) Automated Blood Culture System:
Day-1: Bactec Blood Culture bottles received in laboratory were placed Bactec automated machine.
Programme was set for maximum 5 days of incubation in the machine in between whenever the sample was
positive, it was indicated by machine.
Positive bottle was removed from machine and further processed.
3.2.3 Blood Culture:
A blood culture is a medical laboratory test used to detect bacteria or fungi in a person’s blood. Under normal
conditions, the blood does not contain microorganisms: their presence can indicate a bloodstream infection
such as bacteremia of fungemia, which in severe cases may result in sepsis. By culturing the blood, microbes
can be identified and tested for resistance to antimicrobial drugs, which allows clinicians to provide an
effective treatment. Collection:
Blood cultures are typically drawn through venipuncture. Collecting the sample from an intravenous line is not
recommended, as this is associated with higher contamination rates, although cultures may be collected from
both venipuncture and an intravenous line to diagnose catheter-associated infections. [Garcia, RA et al., 2015]
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[Septimus, E, 2019] Prior to the blood draw, the top of each collection bottle is disinfected using an alcohol
swab to prevent contamination. [Garcia, RA et al., 2015] The skin around the puncture site is then cleaned and
left to dry; some protocols recommend disinfection with an alcohol-based antiseptic followed by either
chlorhexidine or an iodine-based preparation, [Carroll, KC et al., 2015] [Septimus, E, 2019] [Mahon, CR et
al., 2018] while others consider using only an alcohol-containing antiseptic to be sufficient. [Doern, GV, 2020]
If blood must be drawn for other tests at the same time as a blood culture, the culture bottles are drawn first to
minimize the risk of contamination. [Pagana, KD et al., 2014] Because antimicrobial therapy can cause false
negative results by inhibiting the growth of microbes, it is recommended that blood cultures are drawn before
antimicrobial drugs are given, although this may be impractical in people who are critically ill. [Rhodes, A. et
al., 2017]

A typical blood culture collection involves drawing blood into two bottles, which together from one ‘culture’
or ‘set’. One bottle is designed to enhance the growth of aerobic organisms, and the other is designed to grow
anaerobic organisms. In children, infection with anaerobic bacteria is uncommon, so a single aerobic bottle
may be collected to minimize the amount of blood required. [Pitt, SJ, 2018] It is recommended that at least
two sets are collected from two separate venipuncture locations. This helps to distinguish infection from
contamination, as contaminants are less likely to appear in more than one set than true pathogens. Additionally,
the collection of larger volumes of blood increases the likelihood that microorganisms will be detected if
present. [Mahon, CR et al., 2018]

Blood culture bottles contain a growth medium, which encourages microorganisms to multiply, and an
anticoagulant that prevents blood from clotting. [Atkinson-Dunn, R. et al., 2018] Sodiumpolyanetholsulfonate
(SPS) is the most commonly used anticoagulant because it does not interfere with the growth of most
organisms. [Mahon, CR et al., 2018] The exact composition of the growth medium varies, but aerobic bottles
use a broth that is enriched with nutrients, such as brain-heart infusion or trypticase soy broth, [Procop, GW &
Koneman, EW, 2017] and anaerobic bottles typically contain a reducing agent such as thioglycollate. The
empty space in an anaerobic bottle is filled with a gas mixture that does not contain oxygen. [Atkinson-Dunn,
R. et al., 2018] [Ford, M., 2019]

Many commercially manufactured bottles contain a resin that absorbs antibiotics to reduce their action on the
microorganisms in the sample. [Garcia, RA., et al., 2015] Bottles intended for pediatric use are designed to
accommodate lower blood volumes and have additives that enhance the growth of pathogens more commonly
found in children. [Dien Bard, J., McElvania Tekippe, E., Kraft, CS, 2016] Other specialized bottles may be
used to detect fungi and mycobacteria. [Ford, M., 2019] In low and middle income countries, pre-formulated
culture bottles can be prohibitively expensive, and it may be necessary to prepare the bottles manually. It can
be difficult to access the proper supplies and facilities, [Barbon, EJ, 2019] and in some regions, it may not be
possible to perform blood cultures at all. [Dondorp, AM et al., 2019]

It is important that the bottles are neither under filled nor overfilled: under filling can lead to false negative
results as fewer organisms are present in the sample, while overfilling can inhibit microbial growth because the
ratio of growth medium to blood is comparatively lower. A 1:10 to 1:5 ratio of blood to culture medium is
suggested to optimize microbial growth. [Mahon, CR et al., 2018] [Tibbetts, RJ & Robinson-Dunn, B.,
Dunne WM & Burnham, CAD, 2018] For routine blood cultures in adults, the Clinical and Laboratory
Standard Institute (CLSI) recommends the collection of two sets of bottles from two different draws, with 20-
30 ml of blood drawn in each set. [Garcia, RA., et al., 2015] In children, the amount of blood to be drawn is
often based on the child’s age or weight. [Dien Bard, J., McElvania Tekippe, E., Kraft, CS, 2016] [Revell, P
& Doern, C, Dunne, WM & Burnham, CAD, 2018] If endocarditis is suspected, a total of six bottles may be
collected. [Bennett, JE, et al., 2019]

Culturing:

After the blood is collected, the bottles are incubated at body temperature to encourage the growth of
microorganisms. Bottles are usually incubated for up to five days in automated systems, [Mahon, CR et al.,
2018] although most common bloodstream pathogens are detected within 48 hours. [Ford, M., 2019] The
incubation time may be extended further if manual blood culture methods are used or if slower-growing
organisms, such as certain bacteria that cause endocarditis, are suspected. [Ford, M., 2019] [Procop, GW &
Koneman, EW, 2017]
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3.2.4 BACT/ALERT®3D:
BACT/ALERT®3D brings flexible and modular automated detection systems for any size laboratory that needs
to meet blood culture guidelines efficiently, economically, and effectively.
3.2.5 Processing of Positive Blood Culture:
All positive blood cultures were further sub-cultured on Nutrient agar, 5% Sheep Blood agar and MacConkey
agar by proper aseptic precautions.
Examination of Culture Plates: Culture plates were examined and the following properties were noted:
[Cheesbrough M., 2005]

e  Lactose fermenter/non-lactose fermenter.

e  Size, shape, surface, margin, texture, colony count.

e  Hemolytic property, swarming property.
3.2.6 Gram Staining:
Gram Staining is done routinely for all the colonies obtained in the culture plates to determine whether it is
Gram Positive or Gram Negative.
3.2.7 Morphology of Gram Positive Organisms [Cheesbrough M., 2005]:
1. On Nutrient Agar Plate:

e  1-2mm, small, circular, opaque, low-convex colonies.

e Tiny colonies were also seen.
2. On Blood Agar Plate:

e  Hemolytic/non-hemolytic with opaque colonies.

e  Tiny non-hemolytic pin point colonies.

e  Creamy colonies with uneven margin
3. On MacConkey Agar Plate:

e Lactose fermenting small opaque colonies.

e Tiny magenta pink colonies.
3.2.8 Identification of Gram Positive Organisms:
Along with the Gram staining, the following biochemical tests are done to confirm Gram Positive Organisms:
[Cheesbrough M., 2005]
Catalase Test: This test is done to detect catalase producing organisms. Catalase enzyme splits Hydrogen
Peroxide into water and oxygen which will be seen as effervescence. This test can be done by two methods:
(1) Slide Catalase Test: A clean grease free sterile slide has to be taken. A single colony from the nutrient agar
plate is placed over the slide. A drop of 3% Hydrogen Peroxide has to be added and observed for bubbles.
(2) Tube Catalase Test: A single colony is taken by a wooden or plastic applicator and dropped into a sterile
test tube containing 2-3 ml of 3% Hydrogen Peroxide and looked for brisk effervescence in 20-30 seconds.
Positive and negative controls are satisfactory. Catalase test is positive for Micrococcacea family.
Coagulase Test: This test detects organisms that produce coagulase. Rabbit plasma or citrated human plasma
can be used. It can be done by two mathods:
(1) Slide Coagulase Test: Slide coagulase test is positive in Staphylococcus aureus, Staphylococcus
intermedius, Staphylococcus schleferi and Staphylococcus hyicus.
(2) Tube Coagulase Test: This test detects the microorganisms that produce free coagulase. Tube Coagulase
positive in Staphylococcus aureus, Staphylococcus intermedius, Staphylococcus schleferi and Staphylococcus
hyicus.
Urease Test: This test detects urease producing organisms. Urease producing organisms split urea into
ammonia and due to alkalinity medium changes to pink. Most of Staphylococcus species produce urease.
Bile Esculin Hydrolysis: This test detects organisms that use 4% bile for their growth and hydrolyse esculin to
esculetin which reacts with Fe*? ions to form black colour. Eg: Enterococcus species.
Other Biochemical Test:

e Indole — Negative

e MR — Positive

e VP —Positive

e  Mannitol — Fermented
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3.2.9 Morphology of Gram Negative Ogranisms:
Lactose Fermenters: [Cheesbrough M., 2005]
e On MacConkey Agar Plate: Circular, Mucoid, moist, convex, pink lactose fermenting colonies with
entire margin.
e On Blood Agar Plate: Non-Hemolytic, greyish white colonies.
Non-lactose Fermenters/Non-fermenters: [Cheesbrough M., 2005]
e On MacConkey Agar Plate: Circular, convex, moist, smooth, NON LACTOSE, pale colonies with or
without pink with entire margin.
e  On Blood Agar Plate: Non hemolytic greyish white colonies with or without Swarming.
3.2.10 Identification of Gram Negative Organisms:
Along with the Gram staining these lactose fermenters and non-fermenters are processed according to the
Standard microbiological procedures which involve the following tests:
Catalase Test: Catalase test was performed with 3% Hydrogen Peroxide in the same method as mentioned
above. All the Lactose fermenters in Enferobactericeae family are catalase positive. [Cheesbrough M., 2005]
Motility by Hanging Drop Method:
Movement of the organisms in different directions with respect to one another is called as motility. Eg:
Escherichia coli, Citrobacter species are motile lactose fermenters and Non-motile lactose fermenters include
Klebsiella species. [Cheesbrough M., 2005]
Triple Sugar Iron Agar Test: With a flamed and cooled straight wire, a single colony to be tested is stabbed
up to the one-third of the media without touching the bottom of the tube and the slant is inoculated by a single
isolated colony and incubated at 37°C for 24 hours. [Procop GW et al., 2020]
Citrate Utilisation Test: This test detects organisms utilizing citrate as the sole source of carbon and ammonia
as the sole source of nitrogen. Very minimal colony is taken and inoculated into the Solid citrate medium
(Simmon’s citrate medium) and incubated at 37°C. Citrate utilization leads to alkalinity which changes the
colour of the medium from green to bile. Eg: Klebsiella species. If the citrate is not utilized, then the colour of
the medium remains the same. Eg: Eschrichia coli. [Procop GW et al., 2020]
3.2.11 VITEK 2 Compact:
The VITEK 2 Compact System is an automated microbiology bacterial identification and antimicrobial
susceptibility system.
e  There are currently four reagent cards available for the identification of different organism classes as
follows:
1. GN: Gram-negative fermenting and non-fermenting bacilli.
2. GP: Gram-positve cocci and non-spore-forming bacilli.
3. YST: Yeasts and yeast-like organisms.
4.  BCL: Gram-positive spore-forming bacilli.
e  Antibiotic Susceptibility Testing (AST):
1. Gram positive antimicrobial susceptibility testing (AST) cards.
2. Gram negative antimicrobial susceptibility testing (AST) cards.
3. Yeast antimicrobial susceptibility testing (AST) cards.
e Identification cards are inoculated with microorganism suspensions by vacuum apparatus.
3.2.12 Antimicrobial Susceptibility Testing:
After identification of the causative organisms the management of BSI includes early and appropriate treatment
by antimicrobial therapy. Antimicrobial susceptibility testing is done by Kirby-Bauer Disc diffusion method.
Medium used for susceptibility testing is Mueller Hinton Agar. A single colony of the organism to be tested is
inoculated into peptone water and it should be matched with 0.5 McFarland turbidity standards. This peptone
containing the test organism to be tested is inoculated into the Mueller Hinton Agar plate and the panel of
appropriate antimicrobial discs should be kept. [Cheesbrough M., 2005]
Table-1 Gender wise Distribution of Blood Culture Positive cases (n=50):

Gender Number Percentage
Male 30 60

Female 20 40

Total 50 100
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Graph-I Gender wise Distribution of Blood Culture Positive Cases (n=50)
Table-II Distribution of Isolated Organisms (n=50)

Organism Type Number Percentage
Gram Positive Organisms 26 52
Gram Negative Organisms 24 48
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Organisms Organisms

Graph-II Distribution of Isolated Organisms (n=50)

Table-III Gram Positive Organisms

Distribution of Isolates Number Percentage
Staph. aureus 13 50

Staph. haemolyticus 06 23.08
Staph. capitis 02 7.69
Staph.hom.hominis 02 7.69
Entero. faecium 02 7.69

Staph. saprophyticus 01 3.85
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Graph-III Gram Positive Organisms (n=26)
Table-IV Gram Negative Organisms (n=24)
Distribution of Isolates Number Percentage
Esch. Coli 05 20.83
Klebsiellapneumoniae 05 20.83
Pseudomonas aeruginosa 05 20.83
Aci. baumannii 02 8.33
Ser. rubidaea 02 8.33
Ochrobac. anthropi 01 4.17
K. oxytoca 01 4.17
Burkhol. cepacia. Gr 01 4.17
Cro. Sakazakii group 01 4.17
Ser. marcescens 01 4.17
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Graph-1V Gram Negative Organisms (n=24)
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4. Discussion:

Blood stream infections are a major cause of morbidity and mortality. The incidence of BSI differs
significantly which might be due to differences in individual risks, type of patients, comorbidities and the
length of stay.

Out of 50 positive blood samples taken up for study, 30 (60%) cases males and 20 (40%) cases females were
culture positive. (See Table-I)

In the present study, the frequencies of isolation of Gram Positive Organisms (26 cases-52%) were found to be
higher than Gram Negative organisms (24 cases-48%) our of the 50 positive blood samples. (See Table-II)

Out of Gram positive organisms the most isolated organism in study was staph.aureus (13 cases-50%) out of
the 26 positive blood samples, other isolated organisms were staph. haemolyticus (06 cases-23.08%), Staph
capitis (02 cases-7.69%), Staph. hom. hominis (02 cases-7.69%), Entero. faecium (02 cases-7.69%), Staph.
saprophyticus (01 case-3.85%), out of the 26 positive blood samples. (See Table-III)

Out of Gram negative organisms the most isolated organisms in study were Esch. Coli (05 cases-20.83%),
Klebsiella pneumoniae (05 cases-20.83%), Psedomonas aeruginosa (05 cases-20.83%), out of 24 positive
blood samples other isolated organisms were Aci. baumannii (02 cases-8.33%), and Ser. rubidaea (02 cases-
8.33%), Ochrobac. anthropi (01

case-4.17%), K. oxytoca (01 case-4.17%), Burkhol. cepacia gr. (01 case-4.17%), Cro. sakazakii group (01
case-4.17%), Ser. marcescens (01 case-4.17%), out of 24 positive blood samples. (See Table-1V)

5. Conclusion:

The present experiment study our prime research objective was “Bacteriological Study of Septicemia”.

The prevalence of bacterial pathogens in blood stream infections was found to be high and was caused by both
gram positive and negative bacteria. The gram positive isolates were predominant compared to the Gram
negative ones.

Most of the Gram negative organisms were sensitive tocolistin. The majority of Gram positive organisms were
sensitive to Vancomycin, teicoplanin and linezolid. There is the emergence of antimicrobial resistance in
almost every corner of the world pointing toward active microbial surveillance in all clinical settings. Such
monitoring of data regarding the prevalence of micro organisms and its resistance patterns would definitely
benefit the current prescribed antimicrobial regimens, especially in resource limited countries. This also helps
improving the infection control practices by formulating policies for empirical antimicrobial therapy.
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Abstract: The Ahmedabad Bus Rapid Transit System (BRTS), or Janmarg ("The People's Way"), is
an innovative urban transport system in India that intends to answer urbanization, traffic congestion,
and environmental issues. The Ahmedabad BRTS is in many ways a model for other cities for
having started in 2009 as an affordable, sustainable form of public transport with features such as
dedicated bus lanes, pre-board ticketing, GPS-enabled buses, and eco-friendly CNG-powered
vehicles. But, as with most public transportation systems, it suffers from operational infrastructural
challenges, which prevent it from realizing its full potential.

This study thus performs an exhaustive SWOT analysis to assess Ahmedabad BRTS in terms of its
performance and impact on urban mobility. The analysis is based on secondary data collected from
various government reports, academic research, and case studies to identify the best strengths-
affordable, environmentally friendly, and replicable modelby weaknesses such as inadequate first-
and-last mile connectivity, maintenance issues in infrastructure, and declining ridership; the
opportunities in network expansion, integration with the Ahmedabad Metro, and adoption of electric
buses; and threats like car competition, urban sprawl, and funding issues.

This study places the Ahmedabad BRTS in the wider context of urban transportation systems, both
in India and abroad, to highlight its role as a model for the others and supplemented by
recommendations for strategic interventions to deal with existing challenges. Recommendations
include improving feeder services, integrating advanced technologies like Al and cashless ticketing,
greening fleet by moving entirely into electric buses, and the like, in the sense of the public-private
partnership model. Ultimately, the paper emphasizes that Ahmedabad BRT is going to prove its
worth towards achieving India's urban mobility and sustainability goals and enlightens as to how the
same or a better system could be conceived in other cities worldwide.

Keywords: Ahmedabad BRTS, Janmarg, SWOT Analysis, Funding

Introduction:

The rapid urbanization of cities and increasing vehicular traffic have led to significant changes in
transportation systems in cities around the world. With population growth and increased use of
personal vehicles, cities are facing problems of traffic congestion, air pollution and inadequate
transport infrastructure. Bus Rapid Transit System (BRTS) was conceived to meet these challenges,
which has emerged as an alternative for efficient and sustainable urban transport. BRTS provides
fast and cost-effective transport facilities by incorporating special facilities like separate individual
lanes, modern ticketing system and advanced technologies.
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The Ahmedabad BRTS started in the year 2009 is one of the most ambitious urban transport
schemes in India. The BRTS service launched by Ahmedabad Municipal Corporation, Ahmedabad
Urban Development Authority and CEPT University aimed to create a fast, efficient and sustainable
urban transport system. Since 2009, the current Ahmedabad BRTS has served as an inspiration for
other Indian cities.

BRTS incorporates many innovative features, such as dedicated bus routes, modern ticketing
system, equipped buses with GPS technology, modern stations, which provide faster and more
service to passengers. Ahmedabad BRTS is popularly known by the name Janmarg. The system has
received many awards, including the prestigious Sustainable Transport Award in 2010, which has
shown that Ahmedabad BRTS has emerged as a globally sustainable and effective urban transport
model due to its remarkable successes in the early years. Due to the success of this project, BRTS
services were started in cities like Surat, Pune and Indore in the following years.

However, following the initial successes of the project, the Ahmedabad BRTS today faces several
problems, which pose a threat to its sustainability and viability. This paper conducts SWOT analysis
of Ahmedabad BRTS and comprehensively reviews the strengths, weaknesses, opportunities and
threats of this project.

SWOT analysis provides an approach to assess a project's internal capabilities and external
challenges. Where strengths and weaknesses focus on the internal properties of the project and
opportunities and threats arise from the external environment.

Given the growing needs for rapid urban growth and sustainable development, the conclusions of
this paper have broad implications for urban planning and transport policy.

Review of literature:

(1) Vasudevan & Rathi (2014) discussed the critical role of political will and institutional
support in the success of the BRTS. The study noted that strong support from the Gujarat
state government and the Ahmedabad Municipal Corporation had been essential in
securing funding and ensuring the system's operation. However, changes in governance
could pose a potential threat to the system’s stability.

(2) Rathi & Sayed (2017) conducted a study on public acceptance and identified that despite
early challenges, the BRTS achieved a high level of public support. The study pointed out
the convenience, affordability, and speed of the system as major factors driving its
adoption. However, the authors also noted challenges related to the initial lack of public
awareness.

(3) Chien et al. (2013) examined infrastructure challenges and the lack of integration between
BRTS and other modes of transport. The study suggested that while the BRTS provides
efficient bus services, the absence of seamless connections with other public transport
systems like metro and auto-rickshaws limited its effectiveness in reaching broader
segments of the population.

(4) Venter, C., & Behrens, R. (2014)— Rea Vaya BRT System in Johannesburg (South Africa)
Rea Vaya in Johannesburg is analyzed for its focus on social equity and its ability to
provide an affordable and efficient transport solution. Weaknesses include poor integration
with informal transport networks like taxis, and the inadequate service frequency in
peripheral areas. Opportunities for growth include expansion into underserved areas and
partnerships with other transport operators. Key threats include competition from minibus
taxis and funding shortages.

(5) Bhatia, N., & Garg, A. (2016) — Delhi BRT System: SWOT Analysis (Delhi, India)
This analysis of Delhi’s BRT system identifies strengths such as high ridership capacity
and environmental sustainability. Weaknesses include poor public perception and political
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challenges, which led to the system's suspension in 2012. Opportunities exist in restarting
the system and learning from global best practices. Strong political opposition and
inadequate public outreach are significant threats to the BRT’s revival.
(6) Gupta, R., & Singh, N. (2017)This paper assesses the Pune BRTS, which was implemented
to tackle the city's growing traffic congestion.
Objectives of the study:
The main objective of this research paper is as follows.
(1) To study in detail about Ahmedabad BRTS service.
(2) To conduct a SWOT analysis study of Ahmedabad BRTS service.
Research Methodology:
This study employs a qualitative research approach to perform a comprehensive SWOT analysis of
Ahmedabad BRTS.Secondary sources of information have been used for the present paper.
Information about Ahmedabad BRTS has been obtained from the official website of Ahmedabad
Municipal Corporation, official website of Janmarg and academic research papers, urban mobility
studies, and media articles.
The SWOT framework was applied to evaluate internal factors (strengths and weaknesses) and
external factors (opportunities and threats) impacting the system.
Background of Ahmedabad Bus Rapid Transit System (BRTS)
Ahmedabad BRTS popularly known as Janmarg was launched in the year 2009 and was a unique
initiative in the field of urban transport in India. The project was developed in collaboration with
Ahmedabad Municipal Corporation, Ahmedabad Urban Development Authority and CEPT
University. The main objective of launching this project was to launch an efficient, sustainable and
pollution effective public transport system. The project was initiated to address the city's increasing
vehicular traffic, pollution and disorderly traffic problems.
Special features of Ahmedabad BRTS included GPS equipped buses, pre-board ticketing system,
modern and serialized bus stops and CNG based buses, separate lane arrangement for traffic.
The statistical information about Ahmedabad BRTS for the current years is given below.
BRTS-In Numbers
(1) 101 km corridor for the bus operations.
(2) 250 BRTS buses in active service.
(3) 15 routes of the busses.
(4) 163 well-located, active bus stations.
(5) Almost round-the-clock services: Operates from 6 AM to 11 PM.
(6) Serves about 1,50,000 passengers daily.
(7) 50 Electric buses with fire detection and suspension system.
(8) AMC Solar Panel installation at BRTS depot and stations with installed capacity of 115 KW.
(9) Cashless ticket purchase through Janmitra card and PayTM from all BRTS stations
Ahmedabad Janmarg BRTS has been given various awards for sustainable transport system which
are as follows.
1. National Award for "Best Mass Transit Rapid System Project " 2009" from Government of India.
2. International Award for "Sustainable Transport Award " 2010" at Washington DC, USA.
3. International Award for "Outstanding Innovations in Public Transportation " 2010" from UITP,
Germany.
4. National Award for "Award for Excellence in the category of Best ITS Project " 2011" from
Government of India.
5. UITP Award Milan Italy June 2015 Finalist Public Transport Strategy Award AMC Ahmedabad
India.
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6. Government Best Digital Initiative of the Year (Technology) for initiative 'Common Card
Payment System (CCPS): Janmitra Card 15th Nov, 2019
Figure 1: Route Map of Ahmedabad BRTS
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(Source: Ahmedabad BRTS Website)
The above figure shows that BRTS service is operated on 15 routes in current years.
Ahmedabad BRTS SWOT Matrix:
A SWOT matrix is a strategic planning tool used to identify and analyze the Strengths, Weaknesses,
Opportunities, and Threats of a project, organization, or system. It helps in assessing internal and
external factors to aid decision-making and strategic planning.
Below is the SWOT matrix of Ahmedabad BRTS popularly known as Janmarg.

STRENGTHS WEAKNESSES
- Dedicated lanes - Limited geographic coverage
- Affordable fares - Encroachments and lane violations
- Intelligent Transport Systems (ITS) - Maintenance issue of buses and stations
- Environmental benefits - Overcrowding during peak hours
OPPORTUNITIES THREATS
- Corridor expansion - Increasing private vehicle ownership
- Electric buses and technology - Competition from app-based ride
services
- Multi-model integration - Traffic congestion and encroachments
- Public-private Partnership - Financial sustainability concerns
SWOT Analysis of Ahmedabad Janmarg BRTS:
Strengths:

1. Efficient Transit System: The BRTS of Ahmedabad is distinguished by the presence of
dedicated corridors that enable an uninterrupted and swifter service of buses over standard
mixed traffic systems. This guarantees better travel time reliability.

2. High Ridership Capacity: The system can take on a large number of users on a daily basis
cutting the dependence on personal and intermediate public transport modes.

AYUDH:2321-2160 December - 2024 (Special Issue) Page-71



AYUDH : International Peer-Reviewed Referred Journal Vol-5 ISSN: 2321-2160

Affordable and Accessible: BRTS does provide a certain degree of low-cost transportation
services that can be availed by all levels of society which helps to achieve a broader reach.
Use of Modern Technology: The use of modern features like GPS-enabled buses, tracking
systems, and automated fare collection makes it easier for the users and increases the
effectiveness of the system.

Environmental Impact: Of the other environmental benefits, it can be emphasized that the
BRTS decrease the use of private vehicles thus resulting in reduced carbon emission and
less air pollution, fostering a healthy city environment.

Weaknesses:

1.

2.

Limited Network Coverage: Despite its success, the BRTS network does not cover major
areas. All in Ahmedabad This limits access and use for many residents.

First-Mile and Last-Mile Connectivity Gaps: Insufficient integration with other transport
modes, like feeder buses or non-motorized transport options, creates inconvenience for
users.

Overcrowding During Peak Hours: High passenger demand during rush hours often leads
to overcrowding, reducing the comfort and experience of commuters.

Maintenance Challenges: Inadequate or delayed maintenance of infrastructure, such as bus
stops and buses, affects service quality and reliability.

Dependency on Subsidies: Financial sustainability remains a challenge as the system
heavily relies on government subsidies to manage operational costs.

Opportunities:

1.

2.

Threats:
1.

2.

Expansion of Network: The corridors of BRTS may reach more suburban and outlying
areas to be more connected and attract even more passengers.

Integration with Metro Rail: The relationship between Ahmedabad Metro and BRT will
contribute to the overall experience for a seamless multimodal transit system and increase
efficiency and convenience.

Adopt Electric Buses: Further reductions in private facilities, environmental costs and
operational costs in the long run may be possible with the use and increased adoption of
electric or hybrid buses.

Digital Innovations: Automation via mobile applications for ticketing, route planning, and
real-time updates generates enhanced user engagement and better usability of the system.
Public-Private Partnership (PPP): Investing in partnerships between the public and the
private sector in areas like funding, operations, and management will add financial security
and new practices.

Competition with other modes: The trend towards increasing preference for ride hailing
services and personal cars could provide a facet alternative to BRT users.

Traffic Irregularities due to obstructions: Unauthorised utilization of BRT corridors by
other vehicles or by street vendors can adversely affect the city operations as well as the
efficiency of the system.

Economic limitations: Rising operational costs versus the paltry revenue generated may
spell doom for the financial viability of the BRTS.

Building Public Issues: Experience gained from overcrowding, late or erroneous
information about accidents may result in poor image of the system and this can be
translated into decreased patronage.
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5. Climate and Infrastructure Risks: Extreme climatic events like floods would damage
infrastructure or disrupt services from time to time and hence underline the need to seek
climate-resilient plans.

The above SWOT analysis shows the strengths and weaknesses arising from the internal
environment and the opportunities and threats arising from the external environment for
Ahmedabad BRTS. SWOT analysis shows that, while Ahmedabad BRTS still has strong and
favorable future prospects, some of its internal weaknesses and external threats need to be
addressed. If the right policies and technological solutions are adopted, this system will be a key
solution for sustainable transport not only for Ahmedabad, but for other urban areas.

Conclusion:

Ahmedabad BRTS (Janmarg) is an iconic sustainable urban transportation project marking
endeavoring planning and servicing. It has trafficked much with lanes, cost-effective fares, and eco-
friendly dynamics, creating reliable mobility for commuters while addressing the issue of
congestion. However, limitations on connectivity available during first-and-last-mile-to-travel,
limited network stretch, and competition from private vehicles could be cause-driver barriers for
maximum potential.

However, such issues could be circumvented by integrating metro rail, by electric buses, and
expanding regions toward peri-urban locales. Improving connectivity, enforcing regular
maintenance, and employing advanced technology would go further in making BRTS an optimal
user-friendly system. In fact, this system constitutes not merely a means of traveling but an entire
frame of reference intended to improve the value of urban living through the assistance of
conservation efforts in the environment and through equity in the development of cities.
Ahmedabad would then be the site of a model program which quite possibly could develop into a
paradigm of world-class efficiency in urban mobility, emulating such programs across India and
beyond.
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Abstract

Chimamanda Ngozi Adichie, one of Nigeria’s most prominent contemporary writers, is known for
her insightful exploration of feminism, postcolonialism, and national identity. This paper examines
how Adichie’s literary works transcend cultural and national borders, offering nuanced portrayals of
gender, power, and identity. Through novels such as Purple Hibiscus, Half of a Yellow Sun, and
Americanah, Adichie addresses complex themes such as the legacy of colonialism, the role of
women in patriarchal societies, and the tensions of identity in a postcolonial world. This research
situates Adichie’s work within the broader framework of African feminism and postcolonial theory,
highlighting her significant contribution to global literary discourse.

Furthermore, considering the world's expanding globalization, this study explores Adichie's
engagement with the idea of national identity. Through the experiences of migration, cultural
hybridity, and the complexity of belonging that her characters encounter, it delves into the conflicts
and negotiations that exist between the local and the global. Adichie's subtle storytelling gives a
prism through which to evaluate the shifting dynamics of power, agency, and resistance within the
broader frameworks of feminism, postcolonialism, and national identity.

Through a comprehensive examination of Adichie's literary oeuvre, this study contributes to a
deeper understanding of the intricate interplay between these thematic elements. It underscores the
significance of Adichie's narratives in fostering critical discussions on contemporary issues and
underscores her role as a thought-provoking literary voice addressing pressing socio-cultural and
political concerns.

Key Words:

Feminism, postcolonialism, National identity, migration, cultural hybridity, globalization

Introduction

Chimamanda Ngozi Adichie is an influential voice in contemporary African literature, celebrated
for her bold storytelling and unapologetic discussions of issues often sidelined in African and global
literary traditions. Born in Nigeria in 1977, Adichie’s work spans genres and themes, offering
profound reflections on the intersections of gender, history, and cultural identity. As a feminist and
postcolonial writer, she navigates the complexities of African identity, the impact of colonial
history, and the experiences of women in patriarchal societies. This paper explores how Adichie
uses her novels to interrogate the borders—both literal and metaphorical—that define personal and
national identities. Through an analysis of her works, we delve into her exploration of feminism,
postcolonialism, and national identity, highlighting her ability to speak to both Nigerian and global
audiences.

Chimamanda Ngozi Adichie’s Feminism

Adichie’s feminist philosophy is a central theme in her literary and non-fiction works. In her
landmark essay We Should All Be Feminists, Adichie redefines feminism for a new generation,
advocating for gender equality in all spheres of life. Her essay argues that the feminist struggle is
not only for women but for anyone committed to fairness and equity.
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In her fiction, Adichie presents strong, multidimensional female characters who resist traditional
gender roles and patriarchal structures. In Purple Hibiscus (2003), the protagonist Kambili and her
mother Beatrice navigate the oppressive environment of a male-dominated family. While Beatrice
initially represents the subjugated woman, her eventual act of rebellion underscores Adichie’s belief
in female empowerment. Similarly, Half of a Yellow Sun (2006) portrays female characters such as
Olanna and Kainene who assert themselves in a society shaped by war and male dominance. Their
resistance to gender norms during the Nigerian Civil War exemplifies Adichie’s feminist ideals.
Americanah (2013), Adichie’s most global novel, expands the scope of her feminist inquiry by
addressing issues of race and gender in both Nigerian and Western contexts. The protagonist
Ifemelu’s experiences with love, work, and self-actualization highlight the intersectionality of race
and gender, illustrating how both factors shape women’s experiences differently across cultures.
Adichie’s feminism thus goes beyond national borders, offering a nuanced critique of power
structures that subjugate women across different societies.

Postcolonialism in Adichie’s Works

Adichie’s writing is deeply rooted in Nigeria’s postcolonial reality. Her works reflect the enduring
impact of colonialism on Nigerian society, while also critiquing Western imperialism and its
residual effects. In Half of a Yellow Sun, Adichie chronicles the Nigerian Civil War (1967-1970),
often referred to as the Biafran War, which followed Nigeria’s independence from British colonial
rule. The novel examines the war's devastating impact on national unity and personal identity,
reflecting the deep scars left by colonialism and the violence of postcolonial nationalism. Through
characters like Odenigbo and Ugwu, Adichie depicts the ongoing struggle for self-determination
and the complexity of forging a postcolonial identity.

Purple Hibiscus also engages with postcolonial themes, particularly in its portrayal of religious
tensions that are a direct legacy of colonialism. The novel’s central conflict between the Catholic
faith (introduced by colonial missionaries) and traditional Igbo beliefs mirrors broader postcolonial
conflicts in Nigeria. Adichie’s depiction of the oppressive influence of Western religion on African
societies underscores the lingering power of colonialism even after political independence.

In Americanah, Adichie critiques Western perceptions of Africa, exposing the stereotypes and
misunderstandings that persist in the postcolonial era. Through Ifemelu’s blog posts, Adichie
highlights the ignorance of many Westerners about African cultures, while also addressing the
experience of African migrants navigating identity in the diaspora. The novel explores how
globalization and migration reshape postcolonial identities, suggesting that the legacy of
colonialism continues to influence the present.

National Identity and Hybridity

National identity is a central concern in Adichie’s works, particularly in relation to the Nigerian
Civil War and its aftermath. In Half of a Yellow Sun, the struggle for an independent Biafra
represents a fight for self-determination and the formation of a distinct national identity. The novel’s
characters grapple with their allegiances to Nigeria and Biafra, reflecting the complexities of
national identity in a postcolonial state fractured by ethnic and political divisions.

Adichie’s exploration of identity becomes even more fluid in Americanah, where characters
navigate the tension between their Nigerian heritage and the expectations of Western societies. The
novel’s protagonist, Ifemelu, experiences cultural hybridity as she moves between Nigeria and the
United States, reflecting the complexities of identity in a globalized world. Adichie portrays identity
as dynamic and multifaceted, shaped by both national origin and transnational experiences.

In The Thing Around Your Neck, Adichie further explores the experience of Nigerian immigrants in
the United States, highlighting the negotiation of identity for diasporic characters. The short stories
in this collection examine how characters must reconcile their Nigerian identity with their new lives
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in America, often facing racism and cultural dislocation. This negotiation of identity reflects the
broader postcolonial experience of navigating between multiple cultural contexts.

Adichie’s Contribution to Literary Discourse

Adichie’s work has made significant contributions to global literary discussions on race, gender, and
identity. Her exploration of feminism from an African perspective challenges Western feminist
discourses that often marginalize the experiences of women of color. By centering African women’s
experiences, Adichie offers a more inclusive and intersectional approach to feminism.

Moreover, Adichie’s engagement with postcolonial themes positions her as a critical voice in
postcolonial literary discourse. She critiques both the legacy of colonialism and contemporary
Western imperialism, offering a nuanced perspective on the ongoing struggles for identity and
autonomy in postcolonial societies.

In Americanah, Adichie extends her exploration of identity to the diaspora, focusing on the fluid
and hybrid nature of identity in a transnational context. Ifemelu’s return to Nigeria after years in the
United States underscores the tensions between her Nigerian roots and her experiences abroad.
Adichie portrays identity as dynamic and multilayered, shaped by both cultural heritage and global
influences. Through Ifemelu’s journey, the novel highlights the possibilities and challenges of
navigating multiple cultural identities.

Adichie’s short story collection The Thing Around Your Neck (2009) further examines the
negotiation of identity for Nigerian immigrants in the United States. Stories like “Imitation” and
“The Thing Around Your Neck” explore the cultural dislocation and racial prejudice faced by
Nigerian characters in the diaspora. These narratives reflect the complexities of identity formation
in a globalized world, where individuals must reconcile their national origins with their experiences
in new cultural contexts.

Adichie’s Contribution to Literary Discourse

Adichie’s work has significantly influenced global discussions on race, gender, and identity,
positioning her as a leading voice in contemporary literature. Her feminist philosophy, rooted in
African experiences, challenges Western-centric narratives and offers a more inclusive and
intersectional approach to gender equality. By centering the voices of African women, Adichie
expands the scope of feminist discourse and highlights the need for diverse perspectives.

Adichie’s engagement with postcolonial themes contributes to a deeper understanding of the
legacies of colonialism and the ongoing struggles for autonomy and identity in postcolonial
societies. Her critique of Western perceptions of Africa challenges stereotypes and encourages
readers to confront their biases. Through her exploration of national and personal identities, Adichie
highlights the fluid and dynamic nature of identity in a globalized world.

Adichie’s storytelling transcends cultural and national boundaries, resonating with readers across
the globe. Her ability to address universal themes through deeply personal and localized narratives
underscores the power of literature to bridge divides and foster understanding. As a writer and
activist, Adichie continues to shape global literary and intellectual discourse, inspiring new
generations of readers and writers.

Conclusion

Chimamanda Ngozi Adichie’s literary exploration of feminism, postcolonialism, and national
identity offers profound insights into the complexities of gender, history, and identity in a rapidly
changing world. Through her novels, essays, and speeches, Adichie challenges dominant narratives,
giving voice to marginalized perspectives and fostering critical dialogue. Her work bridges the gap
between African and global literatures, reminding readers of the transformative power of
storytelling. As Adichie continues to write and engage with pressing social issues, her contributions
to literature and social thought remain both timely and timeless.
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Chimamanda Ngozi Adichie’s literary contributions serve as a transformative force in contemporary
global literature, offering profound insights into feminism, postcolonialism, and national identity.
Through her nuanced narratives, Adichie dismantles stereotypes, critiques entrenched systems of
power, and amplifies marginalized voices, particularly those of African women. Her works
transcend geographical and cultural boundaries, resonating universally while remaining deeply
rooted in Nigerian and African experiences.

Adichie’s feminist perspectives challenge patriarchal norms and redefine the role of women in
literature and society, while her postcolonial critique interrogates the lasting effects of colonialism
on identity and nationhood. By portraying the complexities of individual and collective identities in
a globalized world, Adichie advocates for a more inclusive understanding of humanity. Her ability
to intertwine personal stories with broader sociopolitical themes underscores the transformative
power of storytelling in fostering empathy, understanding, and critical reflection.

As a writer, speaker, and cultural commentator, Adichie’s work continues to inspire conversations
around equity, justice, and representation. Her exploration of identity and the human condition
reminds readers of the importance of embracing diversity, challenging single narratives, and
celebrating the richness of multiple perspectives. In doing so, Adichie not only reshapes literary
landscapes but also pushes the boundaries of how we understand and engage with the world around
us.
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Abstract

The widespread adoption of Artificial Intelligence (Al) has introduced significant advancements
across various sectors, yet it has also raised concerns regarding bias in decision-making processes.
Data-driven bias in contemporary Al systems occurs when algorithms are influenced by skewed,
incomplete, or historically biased data, leading to unfair outcomes that disproportionately affect
marginalized groups. This paper examines the sources, impacts and mitigation strategies of data-
driven bias in Al systems. Sources of bias include data bias, algorithmic bias and human decision
bias, which collectively perpetuate inequalities in domains such as employment, healthcare,
criminal justice and media. The impact of biased Al systems can be far-reaching, reinforcing social
disparities and undermining public trust. To address these issues, the paper discusses various
mitigation strategies, including data pre-processing, fairness-aware algorithms and ethical
guidelines. It emphasizes the need for interdisciplinary collaboration across fields such as law,
ethics, sociology and technology to develop effective solutions. The paper also highlights the
challenges in measuring bias, ensuring data diversity and navigating legal implications. Ultimately,
it argues that a multi-faceted approach to Al bias mitigation is essential to achieve fair and just Al
deployment.

Keywords: Data-driven, Bias Artificial Intelligence, Generative Al, Algorithmic Bias, Ethical
Considerations, Mitigation Strategies, Interdisciplinary Collaboration

1. Introduction

Artificial Intelligence (AI) has permeated numerous sectors, significantly transforming industries
such as healthcare, finance, criminal justice and media. However, the widespread adoption of Al has
not been without challenges, particularly concerning bias. Bias in Al systems refers to systematic
and unfair decisions that disproportionately affect certain groups or individuals due to skewed data,
flawed algorithms, or human influence in the training process. This paper investigates data-driven
biases in contemporary Al systems, focusing on how these biases manifest in decision-making
processes and the societal implications they pose. Data-driven bias occurs when Al models are
trained on biased data, which can lead to discriminatory outcomes in employment, healthcare,
criminal justice and more (Barocas & Selbst, 2016; Noble, 2018).

Al systems can be affected by various types of bias: data bias (e.g., historical hiring data reflecting
gender or racial biases), algorithmic bias (e.g., biased feature selection) and human decision bias
(e.g., data labeling reflecting societal prejudices) (Johnson et al., 2019; Chen et al., 2021).
Generative Al models, which create synthetic content like images, videos and text, are particularly
susceptible to perpetuating these biases by generating stereotypes (Han et al., 2022). The
implications of such biases are far-reaching; they can reinforce inequalities, perpetuate harmful
stereotypes and undermine public trust in Al technologies (Angwin et al., 2016; Raji &
Buolamwini, 2019).

The paper also explores mitigation strategies that aim to address these biases. These strategies
include data pre-processing, fairness-aware algorithms and the establishment of ethical guidelines
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(Kusner et al., 2017; Vinuesa et al., 2022). It underscores the need for interdisciplinary collaboration
among experts in law, ethics, sociology and technology to develop and implement effective
solutions (Zieger, 2023).

2. Sources of Bias in Al
Bias in Al systems can stem from multiple sources:
. Data Bias: Data is the foundation of Al learning processes. Biased data can skew Al

model outputs, resulting in unfair decision-making (Barocas & Selbst, 2016). For instance,
historical hiring data may reflect gender or racial biases that are perpetuated when used to train Al
recruitment algorithms (Feldman et al., 2015). According to Zieger (2023), data bias is not merely
about reflecting historical patterns but can also involve omissions and underrepresentation that
distort AI’s learning. The quality and representativeness of data are critical. Biased data can skew
Al model outputs, leading to unfair decisions and perpetuating existing inequalities.

. Algorithm Bias: Algorithmic design choices such as feature selection and weighting can
embed biases into Al systems. Dastin (2018) highlights how algorithms used by major tech firms
may disadvantage certain groups, such as minorities, by prioritizing certain criteria that reinforce
societal biases. Chen et al. (2021) emphasize that fairness-aware algorithms need to be developed to
reduce the impact of biased design choices. Algorithmic design choices, including the selection of
features and how they are weighed, can lead to biased results if not carefully constructed.

. Human Decision Bias: Humans are involved in data labeling and model training, which
can introduce bias if the data reflects historical inequalities or prejudices. Johnson et al. (2019)
discuss the implications of human biases in data annotation processes, suggesting that oversight and
corrective measures are necessary to ensure fairness. Human involvement in the data labeling and
model training process can introduce bias, particularly if human biases are reflected in the data.

. Generative Al Bias: Generative Al models create synthetic content (e.g., images, videos,
text) and can perpetuate societal stereotypes present in the training data. These models have been
found to generate biased outputs, such as racial or gender stereotypes (Han et al., 2022). Reign
(2023) argues that the rapid development of generative Al necessitates new methods to detect and
mitigate bias effectively. Generative Al, which creates synthetic data, can reproduce and amplify
societal stereotypes and biases present in the training data.

3. Impact of Biased AI Systems
The impact of biased Al systems can be profound:
. Perpetuation of Inequality: Biased Al systems can reinforce existing social, economic

and racial inequalities. For instance, employment algorithms that favor candidates from high-
income backgrounds may exclude qualified individuals from marginalized communities (Barocas &
Selbst, 2016). Angwin et al. (2016) provide a detailed analysis of how algorithmic biases can impact
individuals' lives by systematically excluding them from opportunities. Biased Al can reinforce
existing social, economic and racial inequalities by making biased decisions in areas such as hiring,
lending and law enforcement.

. Harmful Stereotypes: Generative Al can amplify harmful stereotypes by producing
biased content that affects public perception (Abid et al.,, 2023). These models can generate
misleading or inappropriate content, which may influence societal attitudes and behaviors (Vinuesa
et al., 2022). Raji & Buolamwini (2019) discuss the ethical implications of Al-generated content
and its potential to perpetuate biases. Generative Al can perpetuate harmful stereotypes, influencing
public perception and reinforcing prejudices. This is particularly concerning as Al-generated
content becomes more prevalent and accessible.

. Public Trust: The use of biased Al can erode public trust in Al technologies. Taddeo &
Floridi (2018) note that transparency in Al decision-making processes is critical to maintaining
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credibility and trust. Bias undermines the objective of fairness and accountability in Al, which are
essential for the adoption and acceptance of these technologies (Noble, 2018). The widespread use
of biased Al can erode public trust in Al technologies and their outcomes, leading to resistance in
adopting Al solutions across sectors.

4. Mitigation Strategies for Al Bias
Addressing Al bias requires a multifaceted approach:
. Data Pre-processing: Techniques such as anonymization, diversification and

augmentation are used to address data biases. Kusner et al. (2017) propose methods to balance
datasets and correct for biases that may affect algorithmic outputs. Barocas & Selbst (2016) suggest
that pre-processing can help in creating fairer data representations for training Al systems.
Implementing techniques such as data anonymization, diversification and augmentation to ensure
data represent diverse populations.

. Model Selection: Fairness-aware algorithms aim to reduce biases by adjusting how data is
processed and interpreted (Dastin, 2018). For instance, algorithms like Equal Opportunity and
Equalized Odds have been proposed to address fairness in classification tasks (Zieger, 2023).
Selecting fairer algorithms and employing methods like fairness-aware machine learning to mitigate
bias during model training.

. Post-processing: Adjustments can be made to Al model outputs to correct for biases. For
example, post-processing can be used to mitigate the impact of biases in predicting recidivism in
criminal justice systems (Johnson et al., 2019). Using fairness metrics and corrective algorithms to
adjust Al model outputs and reduce bias in decision-making.

. Ethical Guidelines and Accountability: Establishing clear ethical guidelines and
accountability mechanisms is crucial to reducing Al bias (Vinuesa et al., 2022). These guidelines
ensure that Al deployment aligns with societal values and legal standards. Floridi (2019) advocates
for interdisciplinary collaboration to develop and enforce these guidelines. Developing and adhering
to ethical guidelines for Al deployment, including transparency and accountability mechanisms that
allow for the tracking of Al decisions.

. Interdisciplinary Collaboration: Effective mitigation strategies require input from
multiple fields, including law, ethics, sociology and technology (Zieger, 2023). This collaboration is
essential to develop robust solutions that address the complexities of Al bias (Abid et al., 2023).
Engaging experts from various fields such as law, ethics, sociology and technology to address the
complexities of Al bias and develop robust solutions.

5. Case Studies and Examples

This section presents real-world case studies and examples that illustrate how biased Al systems
have been addressed in practice. These examples will highlight both successes and challenges in
mitigating Al bias.

6. Challenges and Future Directions

While there have been significant advancements in mitigating Al bias, several challenges remain:

- Access to diverse and high-quality data continues to be a challenge in training fair Al
models.

- Developing effective metrics to measure bias accurately is complex and requires consensus
across disciplines.

- Navigating the legal implications of biased Al decisions and establishing ethical
frameworks that balance fairness with innovation.

7. Data Analysis and Results

To understand the extent and impact of bias in Al systems, a data analysis approach is adopted,
using real-world data from various domains:
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Data for this study was sourced from multiple public datasets, including employment records,
healthcare databases, credit scoring records and criminal justice data. The dataset is structured to
include demographic information, decision outcomes and context-specific factors.

Table 1: Al System Biases by Domain

Domain Data Source Bias Type Example
Employment | Public Job Postings | Data Bias Gender imbalance
Healthcare Patient Records Algorithm Bias Race-based diagnosis
Credit Scoring | Loan Applications | Human Decision Bias | Socio-economic status
Criminal Over-policing minority
Justice Arrest Records Generative Bias neighborhoods
Table 2: Examples of Generative Al Bias Impact

iflﬁ?ége Data Source Stereotype Reinforced Example Content
Image Social Media Racial bias, gender
Generation Images stereotypes Al-created avatars
Text Prejudices, cultural
Generation | News Articles stereotypes Al-written news stories
Video Online Video Violence, inappropriate
Generation | Platforms content Deepfake videos

8. Discussion

The data analysis reveals that biases are prevalent across all AI domains. Data biases are especially
evident in employment, healthcare, credit scoring and criminal justice, with historical data showing
a trend of inequitable decision-making. In generative Al, bias manifests in the form of stereotypes
and misinformation that can affect public perception. For instance, Al-generated images and videos
frequently depict exaggerated racial and gender biases.

9. Conclusion

Bias in Al systems remains a critical concern, with significant implications for equity and justice.
Effective mitigation strategies require a multi-pronged approach, including data pre-processing,
fairness-aware algorithms and ethical guidelines. The development of fairer Al systems will benefit
from interdisciplinary collaboration and continuous research to overcome existing biases and ensure
responsible Al deployment.

References

1. Abid, G, Ali, M., & Ali, S. (2023). Understanding generative Al biases and their impact
on public perception. Journal of Artificial Intelligence Research, 10(3), 251-269.

2. Angwin, J., et al. (2016). Machine bias. ProPublica. Retrieved from

https://www.propublica.org/article/machine-bias-risk-and-fairness-in-the-algorithms-that-run-our-
life

3. Angwin, J., Larson, J., Mattu, S., & Kirchner, L. (2016). Machine bias. ProPublica.
Retrieved from https://www.propublica.org/article/machine-bias-risk-assessment

4. Barocas, S., & Selbst, A. D. (2016). Big data’s disparate impact. California Law Review,
104(3), 671-732.

5. Chen, Q., Liu, W., Wang, J., & Xu, Z. (2021). Fairness-aware machine learning
algorithms: A comprehensive survey. ACM Computing Surveys, 54(6), 1-36.

6. Dastin, J. (2018, August 21). Amazon scraps secret Al recruiting tool that showed bias

against women. Reuters. Retrieved from https://www.reuters.com/article/us-amazon-com-jobs-
automation-insight-idUSKCN1VD28Y

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-85



AYUDH : International Peer-Reviewed Referred Journal Vol-5 ISSN: 2321-2160

7. Floridi, L. (2019). The moral responsibilities of algorithms. Ethics and Information
Technology, 21(1), 33-45.

8. Han, T., Liu, T., Zhang, Y., & Gao, Q. (2022). Bias in generative Al: A survey of methods
and challenges. IEEE Access, 10, 27518-27536.

9. Johnson, A., Zhang, W., & Zhu, J. Y. (2019). Discrimination in online ad delivery.
Proceedings of the 2019 World Wide Web Conference, 12(3), 1469-1480.

10. Joshi, Tosha Amit. (2023). Efficiency and Scalability of Distributed
Databases. Vidhyayana - An International Multidisciplinary Peer-Reviewed E-Journal - ISSN 2454-
8596, 9(sil). Retrieved from http://vidhyayanaejournal.org/journal/article/view/1449

11. Kotak, Kruti Pratikkumar. (2023). Bias Mitigation in Al Technology . Vidhyayana - An
International Multidisciplinary Peer-Reviewed E-Journal - ISSN 2454-8596, 9(sil). Retrieved from
http://vidhyayanaejournal.org/journal/article/view/1450

12. Kusner, M., Loftus, J., Russell, C., & Silva, J. (2017). Counterfactual fairness. Proceedings
of the 31st International Conference on Neural Information Processing Systems, 12(4), 4066-4077.
13. Noble, S. U. (2018). Algorithms of oppression: How search engines reinforce racism. New
York University Press.

14. Raji, I. D., & Buolamwini, J. (2019). Actionable auditing: Investigating the impact of
public interventions on the fairness of commercial Al. Proceedings of the 2020 AAAI/ACM
Conference on Al, Ethics and Society, 9(3), 25-32.

15. Raji, I. D., & Buolamwini, J. (2019). Actionable auditing: Investigating the impact of
publicly naming biased performance results of commercial Al products. Proceedings of the 2019
Conference on Fairness, Accountability and Transparency, 12(3), 45-56.

16. Reign, B. (2023). Exploring the ethical implications of generative Al. Al Ethics, 1(1), 45-
56.

17. Taddeo, M., & Floridi, L. (2018). How artificial intelligence should be regulated: Lessons
from Europe and the GDPR. Harvard Journal of Law and Technology, 31(2), 324-350.

18. Vinuesa, R., et al. (2022). Ethical issues in artificial intelligence: A systematic literature
review. Information & Management, 31(3), 116-134.

19. Zieger, M. (2023). Fair Al: Ethical considerations and mitigation strategies. Al & Society,
7(4),291-304.

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-86



AYUDH : International Peer-Reviewed Referred Journal Vol-5 ISSN: 2321-2160

Examining Database Performance through advance query execution
plan: Strategies and Techniques for maximizing efficiency

Tosha Amit Joshi
Research Scholar- Computer Science,
Surendrangar University, Wadhwan

Abstract

This study explores the role of Advanced Query Execution Plans (QEPs) in optimizing database
performance. It discusses the importance of QEPs in selecting efficient query execution paths to
minimize resource consumption and response times. The paper examines various strategies for
maximizing efficiency, including indexing, query transformation, cost-based optimization, parallelism
and query caching. These strategies are analyzed for their impact on performance improvement in real-
world applications. The study concludes that adopting a well-crafted QEP is crucial for maintaining a
responsive and scalable database system. Continuous adaptation of QEP techniques is necessary to meet
the evolving demands of data-driven applications.

Keywords: Database Performance, Advanced Query Execution Plan, Efficiency Maximization,
Indexing, Query Transformation, Cost-Based Optimization, Parallelism, Query Caching, Real-World
Applications.

1. Introduction

Databases are at the core of data-driven applications, serving as critical infrastructure for managing and
processing vast amounts of data efficiently. The performance of a database directly influences the overall
user experience, as slow query execution times can lead to resource exhaustion, delayed responses and
ultimately, degraded application performance. Advanced Query Execution Plans (QEPs) are essential
tools in database management that play a crucial role in optimizing the way queries are processed. By
employing advanced QEPs, database administrators and developers can significantly improve the
efficiency and responsiveness of database systems.

The primary objective of QEPs is to determine the most efficient method to execute a query by selecting
optimal access paths, joins and operations. This selection process is vital for reducing resource
consumption such as CPU usage, disk I/O and memory overhead. As data volumes continue to grow and
data-driven applications become more complex, the need for efficient QEPs becomes even more critical.
Advanced QEPs adapt to changes in data distribution and workload, ensuring that the database can scale
effectively while maintaining performance. They are designed to balance multiple factors such as query
execution time, resource allocation and data retrieval efficiency, ensuring a responsive and scalable
system.

In this context, maximizing the efficiency of QEPs involves applying a variety of strategies and
techniques. These include indexing, query transformation, cost-based optimization, parallel execution
and query caching, each of which addresses specific aspects of query performance. By understanding and
implementing these strategies, database administrators can fine-tune their systems to handle complex
queries more effectively, leading to faster query response times and improved overall performance. This
paper explores these strategies and techniques in detail, examining their impact on database performance
and offering insights into how they can be employed to optimize QEPs for maximum efficiency.

2. Importance of Advanced Query Execution Plans

Advanced QEPs play a pivotal role in optimizing database performance. They are responsible for
determining the most efficient way to execute a query by selecting the best access paths, joins and
operations, thereby minimizing resource consumption and response times (Garcia-Molina, Ullman and
Widom, 2009). QEPs adapt to changes in data distribution and workload, making them crucial for

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-87



AYUDH : International Peer-Reviewed Referred Journal Vol-5 ISSN: 2321-2160

e
maintaining the responsiveness and scalability of database systems. QEPs are designed to determine the
most efficient way to execute a query by selecting the best possible access paths, joins and operations. A
well-crafted QEP can reduce execution time and resource consumption, ensuring that queries are
processed swiftly. The importance of QEPs lies in their ability to balance multiple factors such as disk
I/O, CPU utilization and memory management. QEPs can also adapt to changes in data distribution and
workload, making them a crucial component of a responsive and scalable database system.
3. Strategies for Maximizing Efficiency
. Indexing: is a widely recognized technique for optimizing query performance. According to
Date (2004), the use of indexes—whether clustered, non-clustered, composite, or functional—can
significantly speed up data retrieval operations by providing quick lookup mechanisms. This approach is
particularly effective in systems with large volumes of data where the correct index choice can lead to
substantial performance improvements (Garcia-Molina et al., 2009). Indexes are critical in optimizing
query performance. By providing a fast lookup mechanism for data, they can significantly reduce the
time it takes to locate and retrieve data from large tables. The choice of indexes—whether they are
clustered, non-clustered, composite, or functional—depends on the nature of the queries and the
underlying data structure. Implementing the right indexes can lead to dramatic performance
improvements.

Indexing Strategies for Different Query Types

Index Type Use Case Impact on Performance ndex Type

Clustered Primary key or Reduces disk I/O and speeds

Index unique identifier up data retrieval Clustered Index
Non-Clustered | Frequently searched | Improves query performance

Index columns by avoiding table scans Non-Clustered Index
Composite Multiple columns in | Enhances the efficiency of

Index the WHERE clause complex queries Composite Index
Functional Columns used in Optimizes mathematical

Index calculations queries Functional Index

. Query Transformation: Query transformation involves rewriting SQL queries to improve
efficiency. Techniques such as simplifying expressions, eliminating redundant joins and converting
complex queries into sub-queries are used to enhance the QEP (Gray and Reuter, 1993). Transforming
queries effectively can reduce processing time and improve the overall performance of the database
system (Silberschatz and Korth, 2006). Query transformation techniques aim to rewrite SQL queries in a
more efficient form. This can include simplifying expressions, eliminating redundant joins, or converting
complex queries into sub-queries. Techniques such as the use of views, materialized views and indexing
can help in achieving better transformation results, thereby enhancing the QEP.
Query Transformation Techniques

Technique Description Example Query Transformation
Removing
unnecessary SELECT * FROM orders WHERE total > 100 —
Simplification | expressions SELECT * FROM orders WHERE total >= 100
SELECT o.order_id, c.customer_name FROM orders o
JOIN customers ¢ ON o.customer_id = c.id —
Reducing Minimizing the SELECT * FROM orders WHERE customer_id IN
Joins number of joins (SELECT id FROM customers WHERE active = 1)
SELECT * FROM products WHERE price IN
Turning a complex (SELECT price FROM sales) — SELECT * FROM
Sub-query query into sub- products p WHERE EXISTS (SELECT 1 FROM sales
Conversion queries s WHERE s.price = p.price)
Technique Description Example Query Transformation
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. Cost-Based Optimization (CBO): CBO is a strategy that evaluates multiple QEPs to
determine the one with the lowest estimated cost in terms of CPU, disk I/O and memory usage
(Silberschatz and Korth, 2006). By analyzing data statistics and the distribution of data, CBO selects the
most efficient execution path, ensuring optimal performance (Beeri, Bernstein and Goodman, 1979).
CBO is a technique that evaluates multiple QEPs to determine the one with the lowest estimated cost in
terms of CPU, disk I/O and memory usage. The optimizer uses statistical information about data
distribution and indexes to make decisions. By analyzing the costs associated with different execution
plans, the CBO selects the plan that promises the best performance for a given query.
Cost-Based Optimization Analysis

Execution Plan Estimated Cost Description
Plan 1 150 Uses a clustered index, minimal joins
Plan 2 200 Utilizes non-clustered indexes and complex joins
Plan 3 100 Simple access path, low disk I/0
. Parallelism: Parallel query execution leverages multi-core processors and distributed

computing environments to enhance performance. Partitioning tables, parallel joins and parallel scans are
strategies that take advantage of parallelism to reduce query execution time (Beeri et al., 1979). This
approach is particularly effective in handling complex queries that involve large datasets (Gray and
Reuter, 1993). Parallel query execution involves dividing a query into smaller tasks that can be processed
concurrently. This technique leverages multi-core processors and distributed computing environments to
reduce query execution time. Strategies like partitioning tables, parallel joins and parallel scans are used
to take advantage of parallelism and improve efficiency.
Parallel Execution Strategies

Strategy Description Impact on Performance
Splits large tables into smaller
Table Partitioning | partitions Enhances 1/O performance
Parallel Joins Executes joins in parallel Reduces join execution time
Parallel Scans Performs scans on multiple disks Speeds up data retrieval
. Query Caching and Reuse: Caching frequently executed queries can significantly speed up

query performance. By storing the execution plan of a query in the cache, subsequent executions can
reuse this plan, bypassing the need for re-compilation (Date, 2004). This is particularly beneficial in
high-traffic systems where the same queries are frequently run (Silberschatz and Korth, 2006). Caching
frequently executed queries can significantly speed up query performance. By storing the execution plan
of a query in the cache, subsequent executions can retrieve the plan quickly, bypassing the need to
compile it again. This is particularly useful in high-traffic systems where the same queries are repeatedly
run.

Query Caching Benefits
Execution
Time . . . .
Query Without Execution Time With Caching
Caching
SELECT * FROM products WHERE id =
101 3 seconds 0.5 seconds
SELECT * FROM orders WHERE status
= 'shipped’ 5 seconds 1 second
4 Real-World Applications and Case Studies

Several studies have explored the practical application of these strategies in real-world scenarios. For
instance, a case study by Garcia-Molina et al. (2009) demonstrates how a company optimized its database
by implementing indexing and query transformation techniques, resulting in reduced query times and
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improved system throughput. These real-world applications highlight the effectiveness of QEP strategies
in enhancing database performance. To better understand the impact of QEP strategies, real-world case
studies are essential. These studies provide insights into the practical application of these strategies and
their effectiveness in improving performance. To better understand the impact of QEP strategies, real-
world case studies are essential. These studies provide insights into the practical application of these
strategies and their effectiveness in improving performance. For example, a case study might demonstrate
how a company optimized its database by implementing indexing and query transformation techniques,
resulting in reduced query times and improved system throughput.

5. Conclusion

Efficient query execution is fundamental to the performance of database systems. Advanced Query
Execution Plans play a critical role in optimizing database operations. By employing strategies such as
indexing, query transformation, cost-based optimization, parallelism and query caching, database
administrators can maximize efficiency and ensure a responsive and scalable database environment. The
continuous evolution of database management systems and the ever-increasing volumes of data require
ongoing research and adaptation of QEP techniques to meet performance demands.
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ABSTRACT:

Nalini Priyadarshni, an acclaimed Indian poet and author, explores the profound depth of human
values through her evocative poetry and literary works. Her writing highlights empathy, resilience,
identity, and social justice, fostering an ethical consciousness that resonates across cultures. This
paper critically examines the interplay of these themes in her works, analyzing their impact on
readers and their relevance in contemporary society. By drawing from selected poems, essays, and
critical reviews, this study positions Priyadarshni as a pivotal literary voice advocating for the
reinforcement of universal human values.

Keywords: Nalini Priyadarshni, Human Values, Empathy, Resilience, Identity, Social Justice,
Moral Dilemmas, Contemporary Literature.

1. Introduction

Human values form the ethical foundation of literature, influencing its capacity to reflect and
transform society. Nalini Priyadarshni’s oeuvre captures this essence, intertwining personal
narratives with broader social and moral questions. Born in India, Priyadarshni’s work reflects a
multicultural sensitivity, enriched by her exploration of themes that transcend geographical and
cultural divides.

This paper focuses on her portrayal of human values, such as empathy, resilience, and social justice,
which remain pivotal in addressing the challenges of a globalized world. By analyzing selected
works, the study highlights Priyadarshni's literary contributions in advocating ethical living and
emotional intelligence as essential aspects of the human experience.

2. Human Values in Nalini Priyadarshni’s Works

. Empathy and Emotional Intelligence: Empathy is one of the most recurring themes in
Priyadarshni's poetry, emphasizing the shared experiences of humanity. Her poem Resonance
exemplifies this, portraying human interconnectedness through vivid imagery. Lines such as “Every
sigh whispers a story, every silence screams an emotion” highlight the unspoken bonds that tie
individuals together. Priyadarshni’s emphasis on empathy aligns with the contemporary push for
emotional intelligence as an essential skill in fostering social harmony (Goleman, 1995).

. Resilience in Adversity: In works like Phoenix Rising, Priyadarshni paints resilience as a
defining trait of the human spirit. The poem reflects on the cyclical nature of destruction and
renewal, symbolizing the strength to rebuild amid adversity. This theme resonates deeply with
postmodern readers, who face challenges ranging from economic crises to existential anxieties. Her
work mirrors the concept of psychological resilience, which is critical for overcoming personal and
societal traumas (Masten, 2001).

. Identity and Self-Awareness: Priyadarshni’s exploration of identity reflects a nuanced
understanding of individuality in a conformist society. Her poem Mirror Talk critiques societal
expectations that suppress authenticity, urging readers to embark on a journey of self-discovery. “In
the shards of shattered mirrors, I found the reflection of my true self” encapsulates the
transformative power of introspection. This aligns with Erickson's (1950) theory of identity
development, which emphasizes the role of self-awareness in personal growth.
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. Moral Dilemmas and Ethical Consciousness: Priyadarshni’s poem Crossroads delves
into the internal conflicts that arise when personal desires clash with ethical responsibilities. This
exploration of moral dilemmas is a hallmark of her literary approach, prompting readers to question
societal norms and their own choices. Her nuanced portrayal reflects Kohlberg's (1981) stages of
moral development, particularly the struggle between conventional and post-conventional ethics.

. Social Justice and Equality: Social justice is a recurring motif in Priyadarshni’s work,
particularly in poems such as Unspoken Voices, which amplify the narratives of marginalized
communities. Her poignant lines, “Silence is their anthem, yet their screams echo in my words,”
underscore the urgency of addressing systemic inequalities. This aligns with Sen’s (2009) argument
that literature serves as a powerful tool for promoting justice and equality.

3. Critical Perspectives

Critics have widely praised Priyadarshni for her ability to bridge the personal and the universal.
Banerjee (2020) notes that her poetry functions as a mirror, reflecting the joys and struggles of
everyday life while addressing broader societal issues. Similarly, Kumar (2022) argues that her
focus on human values makes her work timeless, resonating with readers across diverse contexts.
However, some critics point out that her heavy reliance on metaphor and symbolism might obscure
her message for readers unfamiliar with her cultural milieu.

4. Discussion

Priyadarshni’s work holds particular significance in the context of globalization, where cultural
boundaries blur, yet the core values of empathy, resilience, and justice remain universal. Her poetry
serves as both a critique of contemporary society and a guidepost for navigating its complexities.
The moral and ethical questions she raises are especially relevant in an era marked by technological
advancements and social fragmentation.

5. Conclusion

Nalini Priyadarshni’s literature stands as a testament to the enduring relevance of human values. Her
exploration of empathy, resilience, identity, and justice offers readers not just literary pleasure but
also ethical guidance. By addressing both personal and societal dilemmas, her work inspires
introspection and action, making her a vital voice in contemporary literature. Future research could
explore her influence on global audiences and the interplay of cultural nuances in her work.
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§12 3 Yaaqua-2 (NPDD)” @id) 531 &) . %els 2021 4, g8 247 gl et-ilai-l dRiadl q4iRal 219 2021-22
ol 2025-26 Yl nelsR8 R BB Wlkt, UBAUL, Yeratd- x1A o1l (R0 arial-L G2ey A1 A
Wany §12 3 3aaui-e (NPDD) dlogeiis] Yriolort 520 21 B, . i dlog-imi & (2) s2s) -

425 A Vg Alss A Al Sles AS $-51225A2 Ul ARATiiysd g8 IR S1R25UR oirllad i
ool 539
waila:

28 %L 1A 2 IRt UBAHL 2014-15 #l 2023-24 (30. 11. 2023) eAHAULA 195 WiFseA Hogdl
2l 20l © Fell get BHd 3. 3311, 10 508 (3l DR 3. 2479. 06 5313) 21 WFs2A-AL 252 HI2 1824,
60 533 3MUAL 2N S 2L D, 3. 1429, 62 53 HYR UIF52 8601 AURAHL AL B,
lilas Ralg

15. 82 @ty AAdl gl 3] U513 3ol ACAUEAL AL AU AHE LA el A MIFS2 8601 57.
37 dim (@22 ariiL gi-l wilel saHi sudl sdl.

82 W welred 22, 30 v [@ex Ukt Rax amiadldl ga WARDPL aMdil e 8 Heogopd
oLl 2L 8. 3864 oles Bies saR 84. 4 alv (2l adiall gt Gauesl WAl g4 Aol uesl dd
gl 68 5L el gHell 61913 H2L3Cl M1 UPH L §Y AAUS 3wl U @MU s34 2l B, 30074 vi2Aes
(Hes s@sust Y2 i 320 WRARDL 21 Bies sasuq Y2 2n 5205 oAl SAs2IMs Bies vi3eeuq 2Rl
1Ll 3 Al 3 A1 Hsollp0ui &MU s el © Fell WidiA gl udla 249 Ysarlui uReRidl
2ud.

2L 5154 860, 233 3wtz NERIUOUDL (YR 4] ) gl AaAa lEl sleal 1 Aoy
S Ul B Vi 15 AAAL 35 A Ivsild w1 22yl s 2udl LS.

NPDD -lL&25 B: 485131 (DTC) 611 33 Big et :

Aoulsd e12nRul Wgcdl-l Uiz a8 244 I Geuredldl AL QIR $2dl, I AR Ylamil
A IR $r9125A AU 539 A Geulesl-l wladll Al AMdHD AR sal, Fudl WFse
(AR g4 BeULeSIA AARHL AHIRL ST ULl HUud,
wauld:

A4 A Aol HE=ARL s1ds3: R{swL g1 Ulls 2 oyrliles Hecd 4RAddL vy A20-AL MR,
(FisteL 2 HEbe s, 21l didlu 341, s uR 201 adudal el s Aqvyl @19l 25, 46 593 8. FMD
(Foot-and-Mouth Disease vaccine) il 6{l%l AG=HL 212 YHIHi 24. 18 533 U R{ Ui 20l 8. FMD
{15281 AG 1M1 247 TV Alell 2\ B, AR YL, AG 1T 24 AG TV H12 2gsA 12, 61 244 1. 80 A3
wielaiin AL 2uuen vudl 8. 2l YL 2. 71 538 Nl gAAL A0 R0 duudni 20dl 8. 3. 32 503 el
217 615244 PPR (Peste des petits ruminants, )R 24| 244 20l B 247 28, 16 @t ¢34 CSF AR R
2y 1l B, 26 A% Irsallid AL 2896 HieSd A2 y[Meu (MVUs, Mobile Veterinary Unit)
wlealHi vl 8, FHil 2237 MVU 14 A%HE 5183 D,
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CEICE

Asld A3 ud: oo uglad Gadterl (MLP) %4 3 g, 831, Hid 49 Qe 2ig1% 6teIR didal. vigly
[AeL-L YNo4d ugUIe- (1531 (Basic Animal Husbandry Statistics) Al AlRs Ws12l-4 USRI ST 2114l D,
AlFARHI, 2022-23 AHUDUOU HIZ YOI YQUIeA (1531 (BAHS)-2023 UsIRId s 2l B,

uglat arel ol alal i s [l 8012y R Yol uga-l axdl, 2nlt Yoot 2 el
UHIRL A, oAfa-AAAL A3l Hilsdl Yl wizal w2, 204l wgue gl dlRid] ar 20194 dHIM U Bsalfid
uealldl vl [aeworl eudlleidlell sl wraumi 2udl edl. 204l ugad azdl 2d-2019¢ Al x4Ma
ARl e UG s 2l & FHL ug -l Uomlal Harer A A% Hawer-{l ardl 8. Gusd BuRid, [Aewsl
ugpaet 21 Hei (2041 ugan axdl adAL 2UH1R) UR AR Horer-l 2idaud Rl usiRid 4l 8. weuHl ugu-
axdl a1l 2024 ui gl .
2R AL w0

o1l A5 I AUl [ AL UEH WL Preatirl 2uRisdl 03 Adl. 1946 Yl WL Preeumi
gl Gaulert A ol 3eells wfladl edl. vl gl e sud dal Wdidl 3Rl Fed i
st WALl wAedl sdl. 2L AHAAUL gde &3 all Ylasi-l e, dunell Ad YL s1uL R 14
AUl 613 A dell g8 v Adilasadindl addl v ddl awdl 3 eaidl g8 ddirdl AL wisdl. adl, 21 GuRid
et 3 gkl Faudaig-isio2isel uld dshl s2al il g8 Adl sdl. Geulesid euaui 2Rl dd ed. A
UHIRL g8 Geuledt steald 8 lf g8 Beawes{l Ruld 4R s81d aidl. Riaoumi ga-l Yadl afl 2in G-l
g2, eelledl Rl ASA 209 g4 ) 5L, HHA AUIR o el AL U BUSIR Sl 14 AH AHAAdL Uidl.
B uReIA gl wdledia vet {13 cidl 2 efls1al 22 Gewle st $3% WAl 2uadl. 9d-l HAnuisi-alse
Blgcint vor flaladl. (@R gl vi 21l ay oud A gl

oflot [ugg eHUIA 8 e gelloirtial diel Hior a4l o1 2 Ul Add addl 21, 24 afedl
HiotA el Aot AU 2 Vgl AL seldl GRS B[RV vol HIGEIR o=, g8 Gedlesial viu-L 1 Gl
Gl HoUL AL A Aug 2Ulls A0 21 2\, gdel AW, a0 gl i 08 ARl aur- s uRL
$ll. Vdln Add gall A, didil [l Rig sl

WA orS A1 Wl il [reenniall g8 S1of sl AUsURs1R Aiadl A Al edl. 2L a4
vl oal weisARAEIF] 51252 Blojarsir u2dnl Aedlol7 AHis2oR 194640 Al uaH 1313 (2A18ie)
-l gl ussid] 2ol S, sHBIojadeiA, gRUA wA sl 2sda vy’ WAL s sal. 7
d)oRctrl AR [Breeni v ug [ [Rre Ad Qs el 8.

oMl U5 Il AU 194631 23e-{l 2L A5 B, A €A 20 woLld Slenil A 1l AR
Prectmi 23 A4S B, s 2d 3 i Ad Breardi sa s Wl 514 Aot AL Sla-tl A%AAL dHIM 33
Preatd 2019 & B, w513 Al U3 1 oAl 2AAL Al HA B, Al Beal elusill A5 W &3
13 A s wig Aal 48 8. AssE 3WHL ulls areliuurudaidinl didl 3ol il & A Ra-ulkik-
Ay ay 5 g6l 21 Anini uAgldl A B A sgei-ll DadFals sB-l 8 uyuian - a0l 14 Y.
ool ldlell @A dioL Pl [RaiRul >uarll dxdl [y neHl Ad 1A 8. 22d ¥ oi-isisl Breael
A sioL Breal Yl izl axdl [y nHesi Aal 1 8.

ol A5 I AUl R AL UEH WL PreatiAl 2uRisdl 03 Adl. 1946 Yl Wil Preeuni
gl Gaulert A ol 3eells vlladl ecdl. vl gdAidudlal e sud dal Wdidl 3Rl Fed g
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uyuiasl WAl wdledl gdl. 21 AHAHL gan &3 Wizl YL veud, dunel ad Y-l sl wdid dA
AHY-L U3 Ve Al g v Adl-llasddizl qtdl 24 ddl Awidl 3 saiel g4 dalell AL wizdl. aoll, »u GuRid
e 3 gL A aigd-isi-aise Wla -5l sl ¢idlal g4 Adl gdl. BAllesld ¢lami sl ag ed. Wuy
WA g4 Beuled eleatld 8 ¢fl8 g4 Geuwtes{l RAM a4R 5514 otrtdl. Riaiousi gl Yaél a4l v G-uoumi
g2, eelledl Rl ASA 209 g4 ) 5L, HHA A”IR o el AL UR BUSIR Sl S1U AH AHAAdL Uidl.
2 wReuH gl vwdleeua viod 1A aidl A elsiRal HiR Geulesia §3% sl viadl. -l Hiamuisi-aise:
Badin vor fladladl. (@R gl via 2l ay oud A gdl.

oflon [Auyg elrain g4 i ga-lot-itacl well 1ivL adl a1 A iUl Add audl 218, i afell
Hiotd efld 1ot AU 203 Vgdl QAL sl GRS GRA viot HIGEIR o=l g8 GedlesiA vii-L ¢l Gl
alle HoYL <Al A A 2ls e g 2\, gdel AW, aAdaill gar dui-l 08 i fu s v
$cll. Vdln Add gal A, didil [l Rig sl

W33t Hors w512 WAl Wal Preainial g4 o19) sal-l 2LsIBSR At dd ANl edl. 0 el
el ual AR s152 Biejadert uea-l usdlol7 5ok 194641 AL nam 813913 (2ueie)
o+l g AssI] 3ol RS, sHaBiejanen, sRuqA A sl 25l wua’ AL s sdl. 7 2%
opogRuril AR (el 2L uglat [l Ad s wel 8.

oAUl A1 AL 232U 194631 4@l 2euusL S S, 413 1A 241 ULl Sl AR Hi AR
Prectii 23 A4S S, s §2d 3 i Ad Breardi sa Ass1F] WA 514 Aot AL LAl AL dHIM 33
Preetinl 2199l & 8§, Ass13 Al D32 14 RIAHL A Al MO B, AlARHT Deall slusill ussid] I &3
1A A Qs g Aal 18 . uss1E W lls dlelieeudaldi-l Hiddl Y4 i & A Ra-ukilk
Ay ay 5§36l 21 An1ni HALUAL AU B A gZ6i-ll DadHals sR-l A uyuian au-l R0l 24 8.

oMl elctell A 3ioL Yelrl [dRAL AR AR acll (AN WAL AAdL 1A . HHed F e sisl
(rectiel @A siol Breatl Yl il axdl [N naHi Adl 1A 8.

Rl AsAls201 :

Udd ARARAHL HRAA A8 AL iAed Ao GUR duey Adnda 3 Jaquase ol
A6RAUG2 S U ARSI 0 (AL Ay 23 qAell WAL %A ARSI 21531514 FuRbil-Al GuadloL 53
olleL MUl so0l5201 53 Al IR A2 AV AUIR S3UHT 20 B,

Rl yassw:

U MR 2sBid s3ell 2lRL HilsdlA Asuaril Gualol s34 Hilscll RisdnRl sai w1 & 214
EARAUL IR UYPUIASL AH% g4 Hanimid] Hadl Aol suas AL 24 wildld 2538 yasw s
(a2ameL sRaUH 21 B,

S5+l 1.1 MRAHIEH Bauer

gaBaugr | Hawdls gaudl avl g4 Beaugn HwElsEH
([r.2-) (un/lea) (P.eq) | wad(uw/lan)
1950-51 17.0 124 *2009-10 116. 4 273
1960-61 20.0 124 *2010-11 121. 8 281
1970-71 22.0 112 *2011-12 127. 3 291
1980-81 31.6 128 *2012-13 133. 8 299

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-107



AYUDH : International Peer-Reviewed Referred Journal Vol-5 ISSN: 2321-2160

1990-91 53.9 176 ¥2013-14 137.7 315
2000-01 80. 6 220 ¥2014-15 146. 3 322
2001-02 84.4 225 ¥2015-16 155.5 337
2002-03 86. 2 230 ¥2016-17 165. 4 355
2003-04 88.1 231 *2017-18 176.3 375
2004-05 92.5 233 *2018-19 187.7 394
2005-06 97.1 241 ¥2019-20 198. 4 406
¥2006-07 102. 6 251 ¥2020-21 210.0 427
¥2007-08 107.9 260 ¥2021-22 221.0 444
¥2008-09 112. 2 266 ¥2022-23 230. 6 459

2ieed : GOI Bulletin of Animal Husbandry & Dairying Statistics (2010), P.2
*www. nddb. org(04/12/2024)
Gl B2l BURLE AUL 6lLe 195141 g4 Bedlerd 17 (et 2 dl Al At 4 2022-23 QAL 230 (H[au 2 vy
& H2AIEls auRlal ald $902 dl 2UBLELAL AN 124 WM A[5ALLS HiAEls grauAL sdl Al a4l 24l 2022-23
Ui 459 A A[5ALls HALLLS LHAURUAU AU B, F Ald El45IL 435 AL QIR eU1A B,
ses.1.2
ARelas A uas - Asila aollsar-2023-24,(A1g *1d)

54 &t (=20l (%)
1 dl-uguien da Aaos 17.7
2 GHloL 27. 6
3 Aal 54.7

wild:Reserve Bank ofl India ANNUAL REPORT-2023-23

el AL Buasl did A2 dl ad 20223 Hi Aty e Al walis, By 21 gdlu & s
25N 17. 07,27, 2691456, 07 8. % £ALA B 3 UBELAL A o1l Vicll Aot AN ias-l (8R4 vl § QR
Al AL AU i sL [BRA0 BRAdR ARl AL Uy © |
20U Al uRigll:

1 0 19631 A% A A% Al AL 4 sl dpRud- wHlel Ry uesidl W Gelol
QUL S AEIRRME Adl MRl YRalg s1H s 8. [dNd: GaR dL%RAd, U dRd A ealL AUl i
AAAUA §I0L FaAl $U AANHL vl 21ds, Awoudl Yl widld Hecad siv 54 8. v 304 G oridHi
oIR8l $E -l B, adll, g¥1nU [RAR B, ldl AANML g4 Hauld Haeyd [Aseu ol @l 8. dpa1a-l
dldl ga Alls Basii 2 dat 30 251 [BRA 2L S,

dporAdHl Uss1E]L I Gellol (s wisdl AL s1eiMiuy sl 20)ddl 8. adfl 3. sRuA%a-l €ldef®
gl V(L QUL SRl glrL Ay Gla, UR1Y AL dal wiRiell, &l a2 Foll AAUAASS-GUle st Hadl
arll. 2al usidl ozl o3RUd v AR vl Hem-AL daniHlainiAHidl 2udl. FH3
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ienivlast, 33 g8 Gauesia ax-{l weedl-l SlRaiet Goidl e -l Asadl dl. aol; ga-ll A1) BgHi oy
g4 Qalel AL wiadl. 204 Wgdl Wl 2R%AlL AlBd Adl gdl. 2l erlld Rulauiedl e sledl wesidl uak
st wHl, w0l 3 eonR sl 4518 I Gellor WA 3, 25-llelo, Aoy e Yg Al 1 Gellai-l
a3uell (s adl. 21 Gud A5 IAAL [sin Hie 1AL s1Re0 ey 8§,

1. Vgl A 51l el wiladlugul eua-it.

2. A& UARAISL, 25UADREL 2 SIHEIR] gL AL,

3. el WidiA Hadl RafHd 2uas

EARAU Sl (Objectives)

1. 9o RAAML gt Beulervin HIAIELS 8 Uil Rl

2 AL ULl v Aad),

3. el 8 Geulert-ll wivy AU gl sl

4 ygule- Al 1adl Axoudl wadl.

s825-1.3
QL%AAUL g4 Beutert (vt 2-1)
s | ad g8 Gallet | Hi2gls grsadl(uy/Ra)

1 2018-19 144. 92 593
2 2019-20 152. 92 615
3 2020-21 158. 53 631
4 2021-22 167. 22 656
5 2022-23 172. 81 670

wildiwww. nddb. org(04/12/2024)
d19RUcd A% HEIRARHIL (o111 olle s etdl A% 53 1. 2ARAdHL g4 Gl adl 2018-19 i
g4 GaUler 144, 92 dlvl 2+ 8q. U UHY eAHAULA Mgl 8 duAL 593 WH AlEdEls g8 auuel sdl dHi
BriAR AR A 2022-23H1 172, 81 AU 21 g4 Beliel A% & o413 HAULELS g4 AU 670 AN 4y B,

ses-1.4
QLo AAHI UL U AvA1M1)2019
SIN] 99U MR 251l
PCREICE 26893274 536761343 5.01
QUYL A, HAEL 9633637 19346287 4,98
Sl 10543250 10951678 9. 60
sa 82l o5 6655007 223145401 2.98
CREILE 6130 10301393 0. 60

vl s 20541 81-2023-2024 919U A% AR,

alorRucdil W, MRlvAi-{l Avini 21l 204 ANEL [l (vl 4. 98% & QIR @Al vl 9. 60 & Vie M-
d2L 615 2. 98 ®
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Vol-5

slwes-1.5
AR g Bewe (M. 2)2023-24

AU A g4 Geulert 251l

G U2l 36,242 15. 71
yonol 14,301 6.20
AL 33,307 14. 44
HERIR 15,042 6.52
99Ul 17,281 7. 49
A1PUBU 15441 6. 69
Yy sidu 6969 3.02
31l 2580 1. 11
B2 12503 5.42
54 230577 100

wild: www. nddb. org(04/12/2024)

ISSN: 2321-2160

GURAUL AR g4 Bedlet-l Man $3 B U Bl 6 MURAUL $d g8 BAlle- Ui estadl 15% 8.
(Blld 22 2R2 2UA B, Fell 2511 [BR0 14, 44 B, ARGUE UANGL HSRIR , 18 U2l gl g4l (SRl ay
UHIRAL . 92Ul -l (B 7. 49 251 B, 3uel WY 6{oUa Fal AGAUAL g4 Belerul (B0 Adlag st
g9 8,

s1Res-1.6
e AAHE AL (2023-24)

AU AL USI1R AUl A1l 2514l
(B vl 6193307 64. 61
Wl 103626 1.08
EENICE 3257914 33.99
HRY-GY101 29442 0. 30
54 954299 100

2P R suH&1-2023-2024,919RUd A% AR,
Lol AAAHL AAOUR <l alldd $3UA dl (Bl &=aui 2l 64. 671 251 (8l AUl U 21 B, AR
oflon s% uguiaiall 33, 99% AU (R0 1A B, VUl 24 4Ry Gellol 3iell 2ieot nHRi Aeud Ui
6y B,

) MRAML 1950 51 i g8 Gaulert 17 Biliued 2 cdl aHi Ald eldstil a8zl ada 2023 24 i 230
(ilaud e 2y &,

o HIALElS €4 AURA 1950-51H1 124 M HIAELS QU Sl ,dl a4l 4 20223 Hi 429 A ¥y B,
) ANIY 2541 AL &AL (820 GriRidR ddal @ddl & oIl vidlHl 42al eyl 9.

o AL 2018-19 Al Ui 144, 92 civt &d HAgls auRn 593 W AlEd €lsdl. 2011-22 i g4

BeuleHi a4 U 172, 81 Aot (MU 2+ 28a & IR g8 HALELS AUAUHL 670 WH S,
o S8 UYL SR MHIRL 9. 60% B
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. Al 9y g4 Beule- s UAA GR UBU B AR 92U 51 981 1A B

o uguaHil 33, 99% AU Ui w4 & (bt Wl Axxidl64. 61 251 ay AU Wit A &

e®

) A5 2uRLsuat-2023-2024,91%Ud A% OLEIA0I1R,

. GOI Bulletin of Animal Husbandry & Dairying Statistics (2010), P. 2

[ www. nddb. 01'g(04/12/2024)

L] Reserve Bank ofl India ANNUAL REPORT-2023-23

o 2 sy @( 2008)” U513 3 Gelloi-dl wdaullu w00 “ den1d [ardls 2igidie.

. s151R AU e ( 2018) “Uesi I sl 3ol v Wl 2UlRls 21ARAx veu” Al-sdoL

yoel3a AouAA (RUd-oR) .
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eTeh TT9TeTuT ¥ STETTRA Qﬁrr ¥ <hT JITereR ST T
T TS
srg'tlTﬂ?s
J T > \-,“['E“ T ,_\li lﬂiiiz’., JedT l’ \.,Iiluu
QI

fereh SiTeqr weTfererer o srereed ey frerehi shi Afersh Iqerfeu o sferm eft 1 gTE 0 AR
ST ST o STl ST H fof1T 1T 21 98 2iTer sh1 e 3839 o foh ivney fareqeni sht atferms steft 3fit Seht
Afereh Sucfonr 3 offer watelt 1 forsguor ST Wi % STER, Rraent A s stftrm Seft 31 Hée oot
ST JuTfI et 21 Terad | I off <@ wn fo fafi=r siftrm Sifert S| oo, yaor ofk fpameres s1fermm &
STTSRINT & IThT RNfereh Iuctfost # faforaar et STt 21 39 wiferehi adem g 7 fog ger f stferm Sieft
3 Wfereh Sutfosr & sfer wecaqut wefy 81wl & w78 fehe frrahett fo sramelt tfemmr Sieft st SrgrinT Rrerent
o1 Wfereh SucIfey H YU TITT 81 36 LRI U I TIE BT @ fof fRverm & 7 g o fore wfiversh iR deami =t
59 U] W foRTY ST & sht ATz &
Tkt vrea: e Aedt, Stiereh Sueifew, wftre] firereh, Rrersh g¥reror werferaer™, SEYL, TSEH

1. TEATIAT:

T Uk g % WIS STR Hiwa(en forer o e STTU 21 ST T H I8 7 haet AfHAl il I
ST I § GFIT LT & Sifcreh See GHIST o Tl fSTreTe oft s 21 f1ereht sh1 WiRTeror Ue Seht Qfareh Sucifow,
ST STeht AT St TT i el B, STedd weea (el @1 TSR o ISl SAqt § STerd wfvre] fnerehi <At
AT et ST ST Hferer Iuctfon T T 39 & H HeeaqUl ATEH JEH . Hehd 2

TRTeT THTST o forehTer BT HEeaqul T 8, HIT ST TWTE SHTThal o (eI ST ATHTISE Sfia T8 T8
BT 81 ST AT § e T FA F SR I T A 2, Aok I8 AR hl SHGR AT i s 21
TRrereh wfreor werferereral # SreaTa ite] fnereni i Ao Seft A TRt Qfarh Suetoer o guTe hi e
TE THEH o foIg Aecaqul @ fof e wfreror si Saeht safema stfenm Sefl, STeht s awperarstl &1 F8
STIeT Shtl &1 TSTET o et STqe o feerd gi¥neqor qerferaery # sfeareed Sine] frerehl o 78 sfezre STeh!
Aferm et 37K Serer Sucfon & sftar 3 weer it Siier wwar @, ored e & & § gum i fown § wnfestw fia
|
2. e

SiTerT weTfereery # ferEd uike] fuerhi i AR el w1 STk Aferh Iueroy @ g
LA FAT $H Y HT HET 353 2l IE M9 I Hulid T 1 SATH hOm o forer Sepme fRreqehi ol A fehara
AT et ST Hferer Suctfod Ft wwTfer et 2 7R 3 fore R 31 St bt STSrINT SR €
3. LTI A

T6 AL o o0 AR &l - TSR o Seft S/age # & 100 wfvre] fverei st duet foran mm &7
TRrerent =T == |9 @ foram e o 5 frerent St R el it ST Siftren Suctfow & wey o e @UE wE
o o e warraret dame o S, o wiftre et o stferm Aeft ofit St At Swarfen & weifera war wifie
O
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4. Tarter:

30 Y U ST SR faftr ST € R swaArarett 3 wres & wnfed e v forsywor wifer
Tereht 3 wrey @ foram T R) ot fasduer #, stferm Sieft ot vk Sucifey 3 sfter et i awee % forw
3UGH AiReHhT TEvTt s ITFNT fohT 7T 2
5. TR S = =:

Y | YT T3 7T 2T o TR W IR et 37 Siferen Suaifey & ofiwr deiyr o fosgwor fomar mam
frefafad Saew & steaRr 3 o seqd forg e 2:

ATfART 1 I & o TIT FuricAeh 3Tk

EEEREE| STETSIETATSAT 2hl T SfceTd
HAT @ =a ey 100 100%
AR et - aedR 35 35%
SR At - 2ATTCHS 45 45%
AR et - fsracAsh 20 20%
qTfeTeRT 2: qﬁgﬁaﬁﬁﬁwmsﬁtmwaﬁrm
TR et 34 Qe Tcted T Qe Suated | FA
Ecy 25 10 35
AU 30 15 45
IERIR:CY 10 10 20
FA 65 35 100

qrferent 3: shrarde fersgeor gy

LSERIC] Fred ATt F-e p-A
SFfeEm et ifareh Suatfey 8.5 0.01
Y-HH <0.05

e ok IOITH § Tl <Iefel © fob TI1e] f31etehi shi ST St Sk 2Hereh STetods 0 Hecaqul JTel
Tt 21 ST frereh 1ok warelt ST gar St et 1 ST A €, IR et Suwfey ot e Bl 2
st | fafi stferm el S gvw, s, oK forarcass iRem Sieft 1 e @ T R) 39 frerRt
HTEATCoR T 3T 3oh [R1eT Tafefl STl § STH SRt o HTESH § 3 2etl shl TIShIIGT hl HHET T 2
6. e,
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ABSTRACT

Lip lustre is a luscious lip care for healthy smooth and shiny lips. In market many types of lip
lustre are available among them few are formulated from natural products. So, majority of them are
subject to enhance the side effects. Common side effects are irritation ofskin,rashes, uneasiness after
application and transient moisturising impact of chemical -based lip lustre. In synthetic based lip lustre,
the use of carcinogenic metals viz. lead and other toxic heavy metal alloy powders proved to be much
dangerous after prolonged use [1]. Internal oral administration of carcinogenic substances proves to be
fatal as cadmium and chromium may result in cancer in a variety of vital organs. New techniques
involving use of herbal ingredients in preparation and formulation of lip lustre for the rising demand for
natural products whose production is safe for both the environment and human health. Main appeals of
organic or herbal cosmetics for environmentally friendly composition is inevitable [2].Ripe pulp of
Momordica charantia commonly known as bitter gourd is used to extract red pigment as colouring agent
to the lip lustre. For giving shiny property of lip lustre natural pearl powder is mixed in proper proportion
in the formulated lip lustre.This natural herbal lip lustre moisturises the lips, prevents dry lips, and
provides protection from the weather [3]. This feminine herbal natural product is gender specific hence it
will satisfy every requirement for the nourishing and safeguarding of lips. This product can easily gain a
profiting value in cosmetic beauty and toiletry skin care industries worldwide.
Keywords: Lip lustre, lips, plant pigments, Momordica charantia, Pearl powder.

INTRODUCTION

The /ips are a horizontal pair of soft appendages attached to the jaws and are the most visible
part of the mouth of many animals, including humans. They act as an aperture for ingesting food as well
as in sound and speech articulation. Lip colour and shape strongly determines the beauty of females in
human race from the dawn of civilization. This has been represented in old carvings of rocks in many
sculptures of Indian, Iranian, Chinese, Babylonian, Egyptian and Japanese religious and cultural
monuments [5]. Application of natural plant, animal and mineral substances are used for beautification of
lips since antiquity. But this tradition practice has been changed from time to time as demand of cosmetic
products has been increased due to refinement in cosmetology. In Morden era cosmetic products dealing
with only lip beautification are in market globally.

Lip beautification cosmetic products includeat least seven types like lip oil, lip lustre or lip
gloss, lip balm, lip stick, lip plumper, whipped lip butter, and exfoliating lip products. Sustainable lip
products are made with natural plant-based ingredients [6]. Lip oils are hydrating plant oils which gives
nourishment to lip skin and imparts smooth and softer look after application. Lip oil can be applied by
simple fine brush or tip of finger. Lip oils are good for dried lip conditions. Few lip oils are pigmented
but majority they are colourless or faintly tinted. Lip gloss or lip lustre are always red, pink or plum
coloured. They impart shiny look and gives soft and smooth texture to lip skin. They are prepared by
more complex process in which oil phase and water phase combines to give semi solid uniform texture.
Lip lustreare always applied by small brush or specially designed stick known as lip lustre applicator. Lip
balm are more condensed in texture and are generally in wide mouthed glass or plastic transparent bottles
with capacity of 10 to 50 grams. They don’t require any applicator as they are somewhat stiff hence can
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be applied by fingertip. Lip balm contains waxy material in more proportion giving more stiff texture.
They cannot be poured from one container to another. Lipstick are Originally lipstick was matte with full
colour. However, lipstick now comes in many options such as: gloss, matte, glaze, lustre, and satin finish.
Traditional Lip stick can come off easily after eating or drinking so you will need to re-apply often. If
selecting a long-wear lipstick, these can last 8 hours or more but can also dry the lips. Lip plumper are
humectants or mild irritants which hydrates lips making them fuller. As skin of lips are extremely
sensitive so mild irritants create lip plumping. Lips swell and flush and gives plump look for short period
of time. Dried and chapped lips are unfit for lip plumper. Whipped lip butter is sold in jars or pots.
Ingredients used are mostly butters and solid or liquid oils [7]. Butters can include, shea butter, cocoa
butter mango butter, and kokum butter. These butters can not only provide lip protection but also gives
hydrating and softening look. Exfoliating lip products includes many natural materials like sugars,
coconut oil, castor oil etc. Sugar helps in eliminating dried dead skin, while honey or coconut oil retain
moisture.Home remedies like Aloe Vera, lemon juice with honey, turmeric and potato juice can help
lighten a dark lip. Aloe Vera soothes and lightens the skin due to its natural enzymes. Lemon juice has
natural bleaching properties, and when combined with honey, it can moisturize and lighten the skin. Skin
cells can naturally shed on their own, they may not shed fully, which can cause dry patches and flakes to
develop. Gentle exfoliation of the lips using sugar or a soft toothbrush can help remove any excess dead
skin cells, which can help make a person's lips look and feel healthier.
Momordica charantia

Momordica charantia is a tropical and sub-tropical vine of the family Cucurbitaceae, widely
grown in Asia, Africa and Caribbean for its edible fruits. English common names of this plant are bitter
gourd, bitter melon, cerassee, goya, bitter apple, bitter squash, balsam-pear, karavila and many more
names. In India it is known as karela and is grown in monsoon season, but by using greenhouse
techniques in farming this vegetable is grown in all seasons.

Figure 1. Unripe fruits of bitter guard.
i . ; e Sy .~
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Figure 3. Pigment from ripe fruit of bitter gourd.

Classification of Momordica charantia:

Kingdom: Plantae

Phylum: Tracheophyta

Class: Magnoliopsida

Order: Cucurbitales

Family: Cucurbitaceae

Genus:Momordica

Species:charantia

The plant has one subspecies and four varieties.
Momordica charantia var. abbreviata

Momordica charantia var. charantia

Momordica charantia ssp. macroloba

Momordica charantia L. var. muricata

e Momordica charantia var. pavel

M. charantia var. charantia and pavel are the long-fruited varieties, whereas M. charantia var.
muricata, macroloba and abbreviata feature smaller fruits.
Uses of Momordica charantia:

Bitter melon as an unripe fruit is commonly eaten as a vegetable. The plant has been used as a
traditional medicine in China, India, Africa, and the south-eastern US. The plant has been used in the
treatment of diabetes symptoms. At least three different groups of constituents in bitter melon have been
reported to have blood-sugar lowering actions of potential benefit in diabetes mellitus. These include a
mixture of steroidal saponins known as charantin, insulin like peptides, and alkaloids [8]. Bitter gourd is
rich in nutrients like thiamine, betacarotene, foliate, riboflavin and minerals like calcium, iron,
phosphorus, manganese, potassium, magnesium, zinc and dietary fibre [9]. Regular use of bitter gourd
juice boosts body stamina and prevents chronic fatigue. The beta-carotene content in bitter gourd helps in
controlling eye disorders and enhances eyesight [10].

Pigments from Momordica charantia:

Bitter gourd fruits contain a variety of pigments such as chlorophylls, carotenoids, and
flavonoids [11]. The major pigments of immature fruit are chlorophylls, whose concentrations affect the
colouring of green bitter gourds. During fruit ripening process the chlorophyll pigment is converted to
carotenoids which gives change in colour of fruits from green to orange and finally to crimson red colour
[12]. This red pulp can be dried in laboratory oven by removing the ripe seeds. The dried material is
made into powder by pulverising in mortar and pestle or simple electric grinder at low rpm speed.
Benefits of Momordica charantia:

1. Anti-inflammatory 2. Antioxidant 3. Improves wound healing 4. Improve the skin health 5.
Humectant moisturizer 6. Reduces darkness 7. Emollient 8. Provide nourishment 9. Occlusive agent.
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ANATOMY OF LIP:

Upper lip and lower lip serve as organs of prehension, suction and speech. The margins of the
lips are covered with dry, red mucous membrane, continuous with the skin and containing numerous
vascular papillae and touch corpuscles. Lip is composed of the skin, superficial fascia, orbicularis muscle
and the muscles inserted around it. Muscles are made of areolar tissue & mucous membrane. The upper
lip lies between the nose and the orifice of the oral cavity. The lower lip lies between the mouth and the
labiodental groove, which separates the lower lip form the chin.

Lip lustre:

Lip lustre is a cosmetic product used to add shine and a small amount of colour to the lips. Lip
lustre are typically shiny, but they can also have a glittery finishing. Lip lustre add a thicker layer of
cosmeticto the lips.

Advantages of lip lustre:

Lip lustre adds shine and moisturizes lip skin. Lip lustre is a perfect for giving cosmetic but still
natural look to females of all ages from teenager to motherhood and even at advanced ages. It enhances
the fullness of lips as a whole. It is easy to apply and handy to carry.

Disadvantages of lip lustre:

Disadvantages of lip lustre are almost nil stilllip lustre are not like lipstick hence lasting
capacity is less then lipstick. Also, lip lustre can be removed quickly by frequent face washing activity.
Application of lip lustre:

The consistency and container determinethe application of lip lustre. Plain lip lustre without any
pigmented material can be filled in plastic tubes having small aperture or hole, such plastic tubes are
made to squeeze from below to ooze out the lip lustre from tiny hole above and can be applied by
fingertip. Some containers have a rolling ball at the top that glides over lip area. Archetypal container of
lip lustre is equipped with small applicator in shape of brush or small stick with matchstick shape. Plastic
containers are preferred over glass containers due to ease of safety for carry purpose [12].

MATERIAL AND METHODS:

The ingredients which are used in formulation of Lip lustre are as follow:

Table — 1

Ingredients Manufacturers

Mango seed butter Lab scale

Spermaceti wax Pallav chemicals

White bees wax Triveni chemicals
Vitamin E ( Evion 400 mg capsule ) Merck pvt Itd.

Coconut edible oil Patanjali Divya pharmacy
Glycerine Neurochem lab grade
Liquid paraffin Gya labs

Perfume ( Eau de cologne) Premium

Honey Patanjali Divya pharmacy
Pearl powder Lab scale

Pearl powder is made from freshwater pearls or salt water pearls below jewellery grade. These
are sterilised in boiling water and then milled into a fine powder using stainless steel grinding discs in
moist conditions.

Formulation:

For the formulation of lip lustre approximate proportion of 15%wax, 30% butter, 50 % oil and 5
% water are necessary.

Mango seed butter preparation method:

Mango seeds are boiled in pressure cooker for 5 to 10 minutes. Then remove the kernel from
mango seeds and crush in grinder to make uniform course powder. Add the kernel powder in preheated
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coconut oil and cook in pan for 10 minutes till kernel powder changes its colour to golden brown. Cool it
and strain it from fine steel mesh. After straining, liquid is kept in fridge to chill to get butter like
consistency.

;Flfllz‘.llzl_ii)IENTS QUANTITY TYPES OF PHASE IMPORTANCE

Mango seed butter 40 GMS Oil phase Antiseptic natural moisturiser
Spermaceti wax 15 GMS Oil phase Glossy

White bees wax 10 GMS Oil phase Hardening agent

Liquid paraffin 20 ML Oil phase Humectant

Vitamin E (Evion 400 mg One capsule Aqueous phase Smooth, soft feel and protects skin
capsule) damage

Honey + Water 10 ML Aqueous phase Anti-inflammatory
Perfume(Eaude cologne) 5ML Aqueous phase Fragrance

Bitter gourd pigment qQs - Colouring agent

Pearl powder qs. - Lustre look

Weigh all the ingredients accurately as per table 2. Take two clean and sterilized 200 ml
capacity heat resistant probably lab corning glass beakers. In one glass beaker add all oil phase
ingredients. Keep it on water bath or heating magnetic stirrer and gently heat till all ingredients mix
uniformly. After uniform liquid texture stop heating and add the aqueous phase mixture from another
beaker slowly and continue stirring for more time till liquid mixture attends room temperature. At this
point add pearl powder and bitter gourd pigment simultaneously to get desired colour consistency of lip
lustre. Pour formulated lip lustre in desired container for ultimate cosmetic use.

Evaluation of lip lustre:
Organoleptic properties

Colour, odour, taste and appearance of lip lustre are organoleptic characters studied here.
Measurement of pH

Very sensitive factor responsible for all best quality cosmetic products is pH. Neutral pH of lip
lustre is taken in view at the time of formulation as acidic and basic range are responsible for negative
effects like irritation and swelling of lips. 1gm of the material was dissolved in 100ml of water to study
the pH value. A pH metre was used to measure the pH.
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Stability studies

For testing and to speed up research, prepared lip lustre was examined for 30 days at various
temperatures, including room temperature (25°C), refrigeration (5°C), and over temperature (40°C), and
its spreadability, pH, and organoleptic characteristics were assessed.
Melting point

Melting point of lip lustre was determined as the melting point sample of lip lustre was taken in
a glass capillary whose one end was sealed by using a flame. The capillary containing the formulation
was dipped in liquid paraffin inside the melting point apparatus which was equipped with magnetic
stirring facing. Melting was determined visually and melting point was reported.
Test ofspreadability

The test of spreadability is carried out by applying the product at room temperature repeatedly
on the glass slide to visually observe the uniformity in the formation of the protective layer and it is
observed that whether the stick fragmented, broke or deformed during the application. For this test
following criteria were established by analyst: G - Good: uniform, perfect application, no fragmentation,
without deformation of lip lustre. I — Intermediate: uniform, leaves few fragmentations, appropriate
application, few deformations of lip lustre. B- Bad : Not uniform, leaves many fragments, inappropriate
application, intense deformation of the lip lustre.
Skin irritation test

A small amount of formulated lip lustre is applied for 10 minutes to the left-hand dorsum of the
20 voluntarily participating applicants. Then the skin is inspected for any type of irritation, rash,
erythema, or oedema.
Perfume stability

The formulated herbal lip lustre was stored in standard condition of cool temperature then it was
tested for its fragrance after 90 days.
RESULT:
Organoleptic characters
Lip lustre has shown pinkish brown colour and pleasant odour.
Figure 4. Formulated lip lustre without pigment.

Figure 5. Formulated lip lustre with applicator.

AYUDH: 2321-2160 December - 2024 (Special Issue) Page-120



AYUDH : International Peer-Reviewed Referred Journal  Vol-5 ISSN: 2321-2160

Table -3
Parameters Observations
Colour Pinkish brown, Shiny
Odour Pleasant
Appearance Excellent, smooth

Measurement of pH

The pH value was very much neutral as it shown 6.8 by using pH paper strip. It was also
confined by using pH metre.
Figure 6. Paper strips showing neutral range of pH

Stability studies

Stability study of formulation can be defined as time from date of manufacture and the
packaging of the formulation, until its chemical or biological activity is not less than predetermined level
of labelled potency and its physical characteristics have not changed appreciably.The main aim of
stability study is to provide evidence on how the quality of cosmetic product varies with the time under
the influence of the variety of environmental factors such as temperature, light, humidity. Stability
studies were carried out for 1 month / 30 days at room temperature (25+3°c) refrigeration (5+2°C) and
temperature (40+2°C).
Melting point

Melting point was found to be in range of 50° to 55° C, which is idle for all lip lustre.

Spreadability studies

Lip lustre was tested for ability to spread on three glass slides and at regular interval of time it
was observed that uniform layer was constant without any fragmentation and deformation for at least one
day observation hence good condition grades the formulated lip lustre.
Figure 7. Spreadability test of lip lustre.

Skin irritation test
No irritation, rash, erythema, or oedema was observed in any individual under test for 24 hours
without washing of lip lustre.
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Perfume stability

Perfume was experienced uniformly by testing all days from date of preparation till one month
when bottle was opened each day.
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Abstract

This research paper aims to explore the impact of Navsari Agriculture University (NAU) on
enhancing technical expertise among farmers in the Dahod District. The study focuses on the
various programs, initiatives and collaborations undertaken by NAU to improve agricultural
practices, productivity and overall economic status of farmers in the region. It examines the
challenges faced by the farmers, the benefits they have derived from the university’s technical
expertise and the effectiveness of NAU’s interventions in addressing local agricultural issues. The
study also discusses the future prospects of such initiatives and their role in sustainable agricultural
development.

Keywords: Navsari Agriculture University, Technical Expertise, Farmers, Dahod, Gujarat

1. Introduction:

Agriculture remains the backbone of India’s rural economy and in regions like Dahod District,
Gujarat, it plays a crucial role in sustaining livelihoods. However, farmers in these areas often face
challenges such as low productivity, lack of access to modern agricultural technologies and limited
market opportunities. To address these challenges, institutions like Navsari Agriculture University
(NAU) have been pivotal in transferring technical knowledge and expertise to local farmers. This
research paper investigates the role of NAU in enhancing the technical know-how of Dahod
District’s farmers and assesses the impact of their interventions on agricultural practices and farmer
incomes.

2. Objective of the Study:

. To analyze the various programs and initiatives by Navsari Agriculture University targeted
at improving the technical expertise of farmers in Dahod District.

. To evaluate the effectiveness of NAU’s efforts in enhancing agricultural productivity and
sustainability in the region.

. To understand the challenges faced by farmers and how NAU’s interventions address these
issues.

3. Methodology:

This study employs a mixed-methods approach including both quantitative and qualitative research
techniques. Primary data will be collected through surveys and interviews with farmers, NAU staff
and relevant stakeholders. Secondary data will be gathered from university records, published
reports and government databases. A comparative analysis will be conducted to assess the pre-and
post-intervention scenario regarding agricultural productivity and technical knowledge among
farmers.
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4. Results and Discussion:

. Programs and Initiatives by NAU:
Table 1: Participation in NAU Programs
Program Farmers Participating Year
Training Workshops 150 2022
Farmer Field Schools 100 2022
Technology Transfer Programs 120 2022

NAU offers a range of programs including training workshops, demonstrations and field visits
aimed at educating farmers on the latest agricultural techniques. These programs cover topics such
as soil health management, crop diversification, irrigation techniques, pest management and post-
harvest processing. The university also collaborates with other research institutions and agricultural
departments to ensure the dissemination of accurate and up-to-date information to farmers.

. Impact on Farmers:
Table 2: Impact of NAU Programs on Crop Yields
. Yield After
Crop Type \P{i(e)ldrfnel::‘o(rlz 171?5 NAU Programs | Percentage Increase (%)
& & (Kg/Ha)
Wheat 800 1200 50
Cotton 500 800 60
Maize 600 1000 66
Vegetables 300 500 67

Table 3: Average Monthly Income Before and After NAU Programs

Average Monthl Average
Category Income %e fore (H\%/R) Monthly Income | Percentage Increase (%)
After (INR)
Wheat Farmers 5000 7000 40
Cotton Farmers 4000 6500 62
Maize Farmers 3500 6000 71
Vegetable Farmers 3000 5000 67

Farmers in Dahod District have reported an improvement in their agricultural practices following
participation in NAU’s programs. The adoption of modern techniques has led to increased crop
yields, better marketable surplus and enhanced income levels. There has been a noticeable shift
towards sustainable farming practices among the local farming community, which is a significant
outcome of NAU’s interventions.
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. Challenges and Solutions:
Table 4: Challenges Faced by Farmers and NAU’s Interventions
Challenge Farmers NAU’s Intervention
g Affected
Limited access to credit 120 Seed funding and credit support
Poor market access 80 Establishment of farmer collectives
Inadequate infrastructure 100 Collaboration for infrastructural development
Limited technical knowledge 90 Farmer field schools and training workshops

Despite the positive impacts, challenges such as poor infrastructure, limited access to credit and
socio-economic barriers still exist. NAU’s efforts to address these challenges include targeted
interventions like providing seed funding, access to quality inputs and establishing farmer
collectives to facilitate market access. The role of government policies and local administration is
also critical in complementing NAU’s initiatives and ensuring long-term sustainability.

5. Conclusion:

Navsari Agriculture University has played a pivotal role in improving the technical expertise of
farmers in Dahod District. Its targeted interventions have led to a positive transformation in
agricultural practices and income levels. However, continued support from all stakeholders and
sustained collaboration will be crucial in addressing the remaining challenges and ensuring
sustainable agricultural development in the region.
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