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Shri. A. SRINIVASAN
Esteemed Chancellor
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I am ecstatic in acknowledging International Multidisciplinary conference on Innovative issues and
approaches in Social science, Arts and Science held on 24 August 2024.

| appreciate the Srinivasan College of Arts and Science and organizing committee for showing
a keen interest in organizing a successful Conference and contributing new ideas and research findings

This conference in collaboration with BODHI International Journal of Research in Humanities,
Arts and Science offers a platform for in-depth discussions. It is also relevant for exploring and
searching various aspects of education through the appropriate application of learning.

Education is a key indicator of progress and growth. It should focus on research-driven
approaches that contribute to societal advancement and innovation.

The insights shared here will not only enhance our academic pursuits but all inspires innovative
approaches to addressing the challenges within our field.

I am confident that this conference will spark meaningful discussions, generate new ideas and
strengthen the bonds within our global scholarly society. | wish you all a productive and enlightening
experience.

I wish them for their endeavours to spread knowledge. | wish all our students and participants
for their continued growth and success in their educational and professional endeavours. | congratulate
the participants for their enthusiastic engagement and extend my gratitude for their support to the
conference.
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PRINCIPAL’S MESSAGE

Dr.N. VETRIVELAN
Principal
Srinivasan College of Arts and Science, Perambalur

It gives me immense pleasure to share my feelings with you on the occasion of the School of English
and Foreign Languages - The Gandhi gram Rural Institute, Department of English and Comparative
Literature, School of English and Foreign Languages — Madurai Kamaraj University, Srinivasan
College of Arts and Science and Bodhi International Journal of Research in Humanities, Arts and
Science Jointly Organizing international Multidisciplinary Conference on “INNOVATIVE ISSUES
AND APPROACHES IN SOCIAL SCIENCE, ARTS AND SCIENCE held on 24™ August 2024,

This collection of papers and presentation showcases the cutting-edge research, innovative
ideas and expert insights shared during our event. To achieve and promote excellence in publications
and applied research, the college has taken the initiative to launch a new journal exclusively to publish
students' research papers and articles. It will be an add-on to the enriched catalogue of college
publications and academic literature.

I sincerely hope that you all will be the architects of this nation and the world that we all
envision it to be. As Nelson Mandela rightly said, Education is the most powerful weapon, which you
can use to change the world. I invite and invoke you to do the same.

I would like to congratulate the students, Research scholars,various University colleges whose
papers are published in this issue of the journal and simultaneously encourage all the students to
contribute their research papers and articles for the successive issues of the Journal.

I extend my congratulate to the authors, reviewers and organizers for their tireless efforts.
I hope this publication inspires further research, sparks new connection and contributes to the
betterment of our field.

I would like to appreciate each of you for attending our conference and bringing your expertise
to our gathering.






SRINIVASAN COLLEGE OF ARTS AND SCIENCE
(Affiliated to Bharathidasan University, Tiruchirappalli)
(Recognized by UGC under section 2(f) & 12B of the UGC Act 1956)

A Unit of Dhanalakshmi Srinivasan Group of Institutions
( Perambalur - 621212 P ) Duswn%\s&s““m
principal.scas@dsgroupmail.com/office.scas@gmail.com e
Mobile no: +91 70944 66473
www.scas.ac.in

o
*

DEAN’S MESSAGE

Prof. V. CHANDRA CHOWDRY

Dean — Academics
Head, Department of English & JMC
Srinivasan College of Arts and Science, Perambalur

It is with immense enthusiasm and anticipation that I greet you at this international conference.
International Multidisciplinary Conference on INNOVATIVE ISSUES AND APPROACHES IN
SOCIAL SCIENCE, ARTS AND SCIENCE. This conference in collaboration with Bodhi
International Journal of Research In Humanities, Arts And Science offers a global platform for scholars
to present and share their ideas, research findings, and insights.

This conference served as an excellent platform for sharing innovative research ideas among
faculty members, students, and research scholars from various colleges and universities.

I am particularly impressed by the innovative ideas and rigorous research presented, which
reflect the vibrant intellectual environment.

I would also like to express my gratitude to the Faculty members for their unwavering efforts in
making this conference proceedings accessible. Their commitment to fostering academic excellence
and creativity is truly inspiring. Additionally, | appreciate the enthusiastic response from students and
faculty for their creative contributions and credible articles featured in this publication.

We are honored to have you join us and look forward to a series of insightful discussions and
productive engagements.

Congratulations once again to everyone involved in making this conference a remarkable
success. Thank you for your participation and contribution to this important event.






EDITORIAL NOTE

We are pleased to present this special issue 8(4) of BODHI International Journal of Research
in Humanities Arts and Science, which features the proceedings from the highly anticipated
international conference on Innovative Issues and Approaches in Social Science, Arts, and Science,
held in August 2024. This conference gathered scholars, researchers, and practitioners from diverse
disciplines to discuss the latest advancements and emerging trends in these interconnected fields.

The conference provided a unique platform for exploring how the social sciences, arts, and
science intersect and influence one another in the contemporary world. As we continue to face global
challenges, such as climate change, technological advancements, social justice, and cultural
preservation, this intersectionality becomes increasingly critical in shaping innovative solutions.

Throughout the conference, sessions were devoted to the exploration of cutting-edge research,
new methodologies, and creative practices that push the boundaries of traditional academic disciplines.
In the social sciences, discussions focused on the role of technology in reshaping societies and the
ethical implications of these transformations. Scholars in the arts explored how creative expression can
illuminate and critique the evolving social, political, and environmental landscapes, while scientists
emphasized the role of interdisciplinary research in solving complex global problems.

One of the key highlights of the conference was the recognition of the growing importance of
cross-disciplinary collaborations. Many of the presented papers highlighted the need for social
scientists to work with artists and scientists to produce research that is both intellectually rigorous and
socially relevant. For example, projects that fuse data science with artistic expression have the potential
to create new narratives around public health, climate change, and political engagement. Similarly,
artistic responses to scientific discoveries can make complex topics more accessible to a broader
audience.

In addition to individual presentations, the conference hosted a series of plenaries and
workshops designed to foster dialogue and collaboration across disciplines. These sessions generated
valuable insights into how traditional academic silos can be broken down, encouraging more holistic
approaches to research and policy-making. The collaborative spirit of these discussions reflects the
evolving nature of academia, where interdisciplinary exchange is no longer optional but essential.

As the conference proceedings unfold in this issue, readers will find a diverse range of topics
and approaches. The first set of articles examine the role of innovation in education and how new
pedagogical methods are transforming classrooms across the globe. These pieces also examine how the
arts can influence educational curricula, contributing to more inclusive and creative learning
environments. Another section focuses on the social sciences, with articles that address the impact of
digital technology on global social structures, identity, and inequality. Researchers in the sciences
present their latest findings on sustainability, artificial intelligence, and biotechnology, offering fresh
perspectives on the role of science in addressing pressing global challenges.

We hope that this special issue sparks further conversations and collaborations between
scholars and practitioners from all disciplines, inspiring new ways of thinking about the complex issues
facing our world. The diversity and depth of the papers included in this issue showcase the richness of
the discussions that took place during the conference and highlight the ongoing importance of fostering
interdisciplinary dialogue.



We extend our heartfelt gratitude to the conference organizers, speakers, and participants for
their contributions to the success of the event. Their work not only enriches the academic landscape but
also contributes to the betterment of society. We are excited to share these proceedings with our readers
and look forward to the continued exploration of innovative issues and approaches in social science,
arts, and science.

Editors
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ETHICAL AI IN SOCIAL SCIENCE, ARTS &
COMPUTER SCIENCE - CHALLENGES & APPROACH

VIJAYANAND SELVARAJ
IT Professional
Houston, Texas, USA

Abstract

Artificial Intelligence (Al) is rapidly transforming various fields, including social sciences, arts, and computer science,
bringing significant ethical challenges to the forefront. In social sciences, Al's capacity to analyze large datasets and
influence decision-making processes raises concerns about bias, fairness, privacy, and the potential reinforcement of
societal inequalities. The ethical implications in the arts involve questions of creativity, authorship, and originality, as
Al-generated works challenge traditional notions of artistic creation and intellectual property. In computer science, the
development and deployment of Al systems necessitate a strong focus on ethical considerations such as transparency,
accountability, and the mitigation of algorithmic bias. The convergence of Al with these diverse disciplines underscores the
importance of an interdisciplinary approach to addressing these ethical issues. Social scientists, artists, and computer
scientists must collaborate to ensure that Al technologies are developed and utilized in ways that respect human values,
promote social justice, and foster creativity. This abstract highlight the need for continuous ethical vigilance and
cross-disciplinary cooperation as Al continues to evolve and permeate various aspects of human life. The future of Al
depends not only on technological advancements but also on our collective ability to navigate its ethical complexities,
ensuring that it serves the broader interests of society while respecting individual rights and cultural heritage.

Keywords: artificial intelligence (ai), ethics in ai, social sciences, arts, bias, fairness, privacy, creativity, authorship,
originality, intellectual property, computer science, transparency, accountability, algorithmic bias, interdisciplinary,
approach, social justice, collaboration, human values, cultural heritage

Introduction

Artificial  Intelligence  (Al) is increasingly perhaps most pronounced, with developers tasked

influencing a wide range of disciplines, reshaping
the ways in which we understand, create, and
interact with the world. Al is intricately connected
with social sciences, arts, computer science, and
various other fields related to education and
research, serving as a powerful tool that both
influences and is influenced by these domains.
In social sciences, Al's ability to process and
analyze vast amounts of data offers new insights
into human behavior and societal trends, but it also
raises critical ethical concerns, particularly around
issues of bias, fairness, and privacy. In the arts, Al
challenges traditional notions of creativity and
authorship, as machines now generate music, visual
art, and literature, sparking debates about originality
and the role of the human artist. Within computer
science, the ethical challenges of Al are

with ensuring that these powerful technologies are
transparent, accountable, and free from harmful
biases. The convergence of Al with social sciences,
arts, and computer science highlights the urgent
need for an interdisciplinary approach to ethics, one
that balances technological innovation with the
preservation of human values, cultural integrity, and
social justice. As Al continues to evolve and
integrate into various aspects of life, addressing
these ethical concerns will be crucial to harnessing
its potential for positive societal impact.
Additionally, Al's impact extends to education
and research, where it aids in personalized learning,
research data analysis, and the automation of
repetitive tasks, thereby transforming pedagogical
approaches and research methodologies. The
interdisciplinary nature of Al highlights its capacity
to integrate and enhance various fields, driving both
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technological progress and deeper understanding
while simultaneously challenging existing paradigms
and ethical frameworks.

Artificial Intelligence (Al) and Ethics
Artificial Intelligence (Al) refers to the simulation
of human intelligence processes by machines,
particularly computer systems. These processes
include learning, reasoning, problem-solving, and
decision-making. Al encompasses a range of
technologies, from machine learning and neural
networks to natural language processing and
robotics. Its growing influence is evident across
multiple sectors, including healthcare, finance,
transportation, and entertainment, where Al systems
enhance efficiency, accuracy, and innovation.
However, the rapid expansion of Al
technologies brings significant challenges and
ethical considerations. Key challenges include
ensuring fairness and transparency, addressing
biases in Al algorithms, and protecting user privacy.
Al systems often operate as "black boxes,” making
it difficult to understand how decisions are made,
which can undermine trust and accountability.
Moreover, the deployment of Al can lead to
unintended consequences, such as reinforcing
societal inequalities or invading personal privacy.
The approach to addressing these challenges
involves developing robust ethical frameworks and
guidelines that govern Al development and
deployment. This includes creating standards for
transparency, implementing bias  mitigation
strategies, and ensuring that Al systems are designed
with  fairness and accountability in mind.
Collaboration across disciplines—such as computer
science, law, and social sciences—is essential to
navigate these ethical complexities and to ensure
that Al technologies align with broader societal
values.
Ethics plays a crucial role in the intersection of Al
with other fields. In social sciences, ethical
considerations focus on how Al impacts human
behavior and societal structures. In the arts,
questions arise about the nature of creativity and

August 2024 E-ISSN: 2456-5571

authorship in Al-generated works. In computer
science, ethical Al development requires integrating
principles  of  fairness, transparency, and
accountability into technological design. As Al
continues to evolve, addressing these ethical
concerns is vital for ensuring that its benefits are
realized while minimizing potential harms and
aligning with human values.

Challenges and Approaches in Ethical Al

Challenges

1. Bias and Fairness: Al systems can
inadvertently perpetuate existing biases present
in the training data or algorithms. This can
result in discriminatory outcomes, particularly
affecting  marginalized groups. Ensuring
fairness in Al involves identifying and
mitigating these biases to promote equitable
treatment for all individuals.

2. Transparency and Explainability: Many Al
systems, especially those based on complex
models like deep learning, operate as "black
boxes,” meaning their  decision-making
processes are not easily understood. This lack
of transparency makes it challenging to assess
and trust Al decisions, and to ensure
accountability.

3. Privacy: Al systems often rely on large datasets
that may include sensitive personal information.
Protecting user privacy while still utilizing data
for training and improving Al models is a
significant challenge. Data breaches and misuse
can lead to severe consequences for individuals'
privacy and security.

4. Accountability: Determining responsibility for
Al-driven decisions can be difficult. When Al
systems make errors or cause harm, it is crucial
to establish clear lines of accountability to
ensure that those responsible can be held
answerable and appropriate measures can be
taken.

5. Ethical Use and Impact: The potential for Al
to be used unethically—whether for
surveillance, manipulation, or harm—poses a

2| Bodhi International Journal of Research in Humanities, Arts and Science



major concern. Ensuring that Al is developed
and deployed in ways that align with ethical
principles and respect human rights is essential.

Approaches

1. Ethical Frameworks and Guidelines:
Developing comprehensive ethical frameworks
and guidelines helps guide the responsible
development and deployment of Al. These
frameworks should address issues like fairness,
transparency, accountability, and privacy, and
provide standards for evaluating Al systems.

2. Bias Detection and Mitigation: Implementing
techniques for detecting and mitigating bias in
Al systems is crucial. This includes using
diverse and representative datasets, applying
fairness-aware  algorithms, and regularly
auditing Al systems for biased outcomes.

3. Explainable Al (XAl): Research and
development in explainable Al aim to make Al
systems more transparent and understandable.
This involves creating models and techniques
that provide clear and interpretable explanations
of how decisions are made, enhancing trust and
accountability.

4. Data Privacy Measures: Employing robust
data privacy measures, such as data
anonymization and secure data handling
practices, helps protect personal information.
Implementing privacy-preserving technologies,
like federated learning, can also enable Al
development  while maintaining  data
confidentiality.

5. Interdisciplinary Collaboration: Addressing
the ethical challenges of Al requires
collaboration across disciplines, including
computer science, law, social sciences, and
ethics. Interdisciplinary teams can provide
diverse perspectives and expertise, leading to
more comprehensive solutions to ethical issues.

6. Regulation and Policy Development:
Establishing regulations and policies that
govern Al development and use can help
enforce  ethical standards and  ensure
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compliance. Policymakers, technologists, and

ethicists should work together to create and

update regulations that address emerging
challenges in Al.

By addressing these challenges with targeted
approaches, the development and deployment of Al
can be guided in a way that aligns with ethical
principles and promotes positive societal impact.

Ethical Al in Social Sciences

Artificial Intelligence (Al) is reshaping the social
sciences by providing powerful tools for analyzing
and understanding complex social phenomena.
However, the integration of Al into social research
and policy-making brings significant ethical
challenges that must be addressed to ensure that
technology benefits society equitably and justly.

One of the primary ethical concerns in the
application of Al within social sciences is
bias and fairness. Al systems, which often rely on
large datasets to generate insights and predictions,
can inadvertently perpetuate or even exacerbate
existing biases present in the data. For example,
algorithms used in criminal justice or hiring
processes might reinforce racial or gender biases if
trained on historical data reflecting such prejudices.
Addressing  this  issue  requires  rigorous
methodologies for detecting and mitigating bias,
such as diversifying training datasets, implementing
fairness-aware algorithms, and regularly auditing Al
systems for discriminatory outcomes. Ensuring
fairness in Al applications is crucial for maintaining
public trust and achieving equitable social
outcomes.

Privacy is another critical ethical issue.
Al systems often handle vast amounts of personal
data, raising concerns about the protection of
individuals' privacy. Social scientists must balance
the need for comprehensive data analysis with the
necessity of safeguarding sensitive information.
Techniques such as data anonymization and
encryption can help mitigate privacy risks, but
researchers must also be transparent about data
usage and obtain informed consent from
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participants. Additionally, ethical guidelines and
regulations, such as the General Data Protection
Regulation (GDPR), play a vital role in governing
data practices and protecting individual rights.

Transparency and Accountability are
essential for ethical Al in social sciences.
Al systems can operate as "black boxes," making it
difficult to understand how decisions are made and
who is responsible for outcomes. This lack of
transparency can hinder efforts to ensure
accountability and to address potential harms caused
by Al. To counter this, social scientists and Al
developers should work towards creating
explainable Al systems that provide clear insights
into how decisions are derived. Furthermore,
establishing clear lines of responsibility for Al-
driven decisions and their consequences is vital for
maintaining accountability.

The ethical use of Al also involves addressing
power dynamics and societal impact. Al can
influence public opinion, policy decisions, and
social behavior, raising questions about the extent to
which Al should shape societal norms and values. It
is important to consider how Al technologies might
affect different social groups and to ensure that their
deployment does not exacerbate social inequalities.
Engaging with affected communities and
stakeholders in the development  and
implementation of Al systems can help ensure that
their perspectives and needs are considered,
fostering more equitable and inclusive outcomes.

Interdisciplinary Collaboration is crucial for
addressing the ethical challenges of Al in social
sciences. Combining expertise from computer
science, ethics, sociology, and law can lead to more
comprehensive  solutions  that address the
multifaceted nature of these issues. Collaborative
efforts can help develop ethical frameworks and
guidelines that guide the responsible use of Al,
ensuring that technological advancements align with
societal values and promote social justice.

In summary, while Al offers valuable tools for
advancing social science research and policy, it is
essential to address the ethical challenges associated
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with its use. By focusing on fairness, privacy,
transparency, and societal impact, and fostering
interdisciplinary collaboration, social scientists can
harness the benefits of Al while upholding ethical
standards and promoting a just and equitable
society.

Ethical Al in Arts

The integration of Artificial Intelligence (Al) into
the arts is transforming the creative landscape,
offering new tools for artistic expression and
innovation. Al technologies, such as machine
learning algorithms and generative models, are
being employed to create music, visual art,
literature, and more. While this technological
advancement opens exciting possibilities, it also
introduces significant ethical considerations that
must be addressed to ensure responsible and fair
use.

One of the primary ethical issues in Al-driven
art is Authorship and Originality. Al can generate
artworks, compose music, or write texts that mimic
human creativity, raising questions about the nature
of creativity and the role of human artists. Who
owns the rights to Al-generated works? Should the
credit for Al-created art go to the developers of the
algorithm, the users who trained it, or the Al itself?
These questions challenge traditional notions of
artistic authorship and intellectual property.
Addressing these concerns requires developing clear
guidelines on copyright and authorship in the
context of Al, ensuring that human creators' rights
are respected while navigating the unique aspects of
Al contributions.

Creative Integrity is another significant ethical
concern. Al systems often learn from vast amounts
of existing art and literature, potentially replicating
or remixing existing works in ways that may raise
questions about originality and the potential for
plagiarism.  While Al can generate novel
combinations and styles, there is a risk that it may
unintentionally  reproduce or distort existing
intellectual property. Ensuring that Al tools are used
in ways that respect and build upon existing creative
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works without infringing on intellectual property
rights is crucial for maintaining the integrity of the
creative process.

Bias and Representation in Al-generated art
also pose ethical challenges. Al systems are trained
on datasets that reflect existing cultural and societal
biases, which can be reflected in the output they
produce. For instance, an Al trained predominantly
on Western art might generate works that lack
diversity or reinforce cultural stereotypes. To
address this issue, it is important to use diverse and
representative datasets when training Al models and
to actively seek input from diverse perspectives
during the development and evaluation of Al-
generated art.

Accessibility and Democratization are key
ethical considerations as well. Al tools can
democratize access to artistic creation by enabling
individuals with limited traditional artistic skills to
produce high-quality art. However, there is also a
risk that the benefits of Al in art may be unevenly
distributed, with access primarily available to those
who can afford expensive technologies or have
technical expertise. Ensuring that Al tools are
accessible to a broad audience and fostering
inclusive artistic practices can help mitigate these
disparities.

Finally, Ethical use of Al in Art involves
considering the broader impact of these technologies
on the artistic community and cultural landscape.
Al's role in art raises questions about the future of
human creativity and the value of traditional artistic
practices. Engaging with artists, critics, and the
public to understand their perspectives and concerns
is essential for developing ethical guidelines and
practices that respect the evolving nature of
creativity ~ while embracing technological
innovation.

In summary, the integration of Al into the arts
brings both opportunities and ethical challenges. By
addressing issues related to authorship, creative
integrity, bias, accessibility, and the broader impact
on the artistic community, stakeholders can ensure
that Al is used in ways that enhance creativity while
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upholding ethical standards and respecting the
diverse and evolving nature of artistic expression.

Ethical Al in Arts

The integration of Artificial Intelligence (Al) into
the arts is transforming the creative landscape,
offering new tools for artistic expression and
innovation. Al technologies, such as machine
learning algorithms and generative models, are
being employed to create music, visual art,
literature, and more. While this technological
advancement opens exciting possibilities, it also
introduces significant ethical considerations that
must be addressed to ensure responsible and fair
use.

One of the primary ethical issues in Al-driven
art is Authorship and Originality. Al can generate
artworks, compose music, or write texts that mimic
human creativity, raising questions about the nature
of creativity and the role of human artists. Who
owns the rights to Al-generated works? Should the
credit for Al-created art go to the developers of the
algorithm, the users who trained it, or the Al itself?
These questions challenge traditional notions of
artistic authorship and intellectual property.
Addressing these concerns requires developing clear
guidelines on copyright and authorship in the
context of Al, ensuring that human creators' rights
are respected while navigating the unique aspects of
Al contributions.

Creative Integrity is another significant ethical
concern. Al systems often learn from vast amounts
of existing art and literature, potentially replicating
or remixing existing works in ways that may raise
questions about originality and the potential for
plagiarism.  While Al can generate novel
combinations and styles, there is a risk that it may
unintentionally  reproduce or distort existing
intellectual property. Ensuring that Al tools are used
in ways that respect and build upon existing creative
works without infringing on intellectual property
rights is crucial for maintaining the integrity of the
creative process.
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Bias and Representation in Al-generated art
also pose ethical challenges. Al systems are trained
on datasets that reflect existing cultural and societal
biases, which can be reflected in the output they
produce. For instance, an Al trained predominantly
on Western art might generate works that lack
diversity or reinforce cultural stereotypes. To
address this issue, it is important to use diverse and
representative datasets when training Al models and
to actively seek input from diverse perspectives
during the development and evaluation of Al-
generated art.

Accessibility and Democratization are key
ethical considerations as well. Al tools can
democratize access to artistic creation by enabling
individuals with limited traditional artistic skills to
produce high-quality art. However, there is also a
risk that the benefits of Al in art may be unevenly
distributed, with access primarily available to those
who can afford expensive technologies or have
technical expertise. Ensuring that Al tools are
accessible to a broad audience and fostering
inclusive artistic practices can help mitigate these
disparities.

Finally, ethical use of Al in art involves
considering the broader impact of these technologies
on the artistic community and cultural landscape.
Al's role in art raises questions about the future of
human creativity and the value of traditional artistic
practices. Engaging with artists, critics, and the
public to understand their perspectives and concerns
is essential for developing ethical guidelines and
practices that respect the evolving nature of
creativity ~ while  embracing  technological
innovation.

In summary, the integration of Al into the arts
brings both opportunities and ethical challenges. By
addressing issues related to authorship, creative
integrity, bias, accessibility, and the broader impact
on the artistic community, stakeholders can ensure
that Al is used in ways that enhance creativity while
upholding ethical standards and respecting the
diverse and evolving nature of artistic expression.
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Ethics in Computer Science

In computer science, ethical Al focuses on ensuring
fairness, transparency, and accountability in Al
systems. Key issues include mitigating algorithmic
bias, protecting user privacy, and ensuring that Al
systems are interpretable and accountable for their
decisions. Approaches involve developing robust
ethical frameworks, implementing fairness-aware
algorithms, and promoting transparency through
explainable Al techniques. Interdisciplinary
collaboration and adherence to ethical guidelines are
crucial for addressing these challenges. By
prioritizing  ethical  considerations, computer
scientists aim to build Al technologies that respect
human values, avoid harm, and contribute positively
to society.

Conclusion

In conclusion, integrating Al into social sciences,
arts, and computer science presents profound ethical
challenges that require careful consideration and
interdisciplinary collaboration. In social sciences,
ensuring fairness and mitigating bias are crucial to
avoid reinforcing societal inequalities while
protecting individual privacy. The arts face issues of
authorship and originality, where AI’s role in
creative processes necessitates clear guidelines to
balance human and machine contributions. In
computer science, ethical Al demands transparency,
accountability, and the development of systems that
are free from discriminatory biases. Addressing
these ethical concerns involves creating robust
frameworks, engaging diverse perspectives, and
maintaining vigilance as Al technologies evolve. By
prioritizing ethical principles, we can harness Al’s
transformative potential while upholding values of
justice, creativity, and respect for human rights. This
holistic approach ensures that Al benefits society
equitably and positively across all fields.

Conference Papers

2020 Proceedings of the Conference on Fairness,
Accountability, and Transparency (FAT)

General Chairs: Author Picture Mireille Hilde
brandt, Author Picture Carlos Castillo, Program
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Chairs: Author Picture Elisa Celis, Author Picture
Salvatore Ruggieri, Author PictureLinnet Taylor,
Author Picture Gabriela Zanfir-Fortuna

Publisher: Association for Computing Machinery
New York, NY, United States

Conference: Conference on Fairness,
Accountability, and Transparency Barcelona Spain
January 27 - 30, 2020

ISBN: 978-1-4503-6936-7

Published: 27 January 2020

Sponsors: ACM Features research on fairness,
accountability, and transparency in Al systems,
addressing ethical challenges.

Proceedings of the ACM Conference on Human
Factors in Computing Systems (CHI)

Editors: Author Picture Florian Floyd Mueller,
Author Picture Penny Kyburz,AuthorPictureJulie R.
Williamson,Author  Picture Corina Sas, Author
PictureMax L. Wilson, Author Picture Phoebe Toups
Dugas, Author Picturelrina Shklovski

Publisher: Association for Computing Machinery
New York NY United States

Conference: CHI '24: CHI Conference on Human
Factors in Computing Systems Honolulu HI USA
May 11 - 16, 2024

ISBN: 979-8-4007-0330-0

Published: 11 May 2024

Includes papers on human-computer interaction,
often discussing ethical issues in Al and user
experience.

IEEE Conference on Artificial Intelligence and
Ethics (Al & Ethics)
https://ieeexplore.ieee.org/browse/standards/get-
program/page/series?id=93

Focuses specifically on ethical challenges and best
practices in Al development.

International Conference on Computational
Creativity (ICCC)
https://kar.kent.ac.uk/42888/1/AISBQ132.pdf
Representations and Architectures to Support
Diagrammatic Reasoning
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Addresses the role of Al in creativity and artistic
processes, with a focus on ethical considerations.

European Conference on Artificial Intelligence
(ECAI)
Books

"Artificial Intelligence: A Guide for
Thinking Humans' by Melanie Mitchell
Provides a comprehensive overview of Al, including
discussions on ethical implications and societal
impacts.

"Ethics of Artificial Intelligence and
Robotics' edited by Vincent C. Mller
A collection of essays by leading scholars on the
ethical challenges of Al and robotics.

"Al Ethics" by Mark Coeckelbergh
Explores various ethical issues associated with Al
and offers insights into responsible Al development.

"The Age of Em: Work, Love, and Life when
Robots Rule the Earth™ by Robin Hanson
Discusses potential future scenarios involving Al
and its ethical implications for society.

"Artificial Intelligence and the Future of
Power: Five Battlegrounds" by Rajiv Malhotra
Examines the impact of Al on global power
dynamics, including ethical and  societal
considerations

Material & Methods

Material

1. Literature Review: An extensive review of
existing literature on ethical Al across social
sciences, arts, and computer science. This
includes academic journals, conference papers,
books, and reports from industry and
governmental bodies.

2. Case Studies: Analysis of specific instances
where Al has been applied in social sciences,
arts, and computer science, focusing on the
ethical implications and outcomes.

3. Ethical Guidelines: Collection of ethical
frameworks and guidelines proposed by various
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organizations and institutions for Al
development and deployment.

4. Interviews/Surveys: Conducting interviews or
surveys  with stakeholders, including
researchers, artists, and computer scientists, to

gather insights on current practices and
challenges.
Methods

1. Qualitative Analysis: Analyzing qualitative
data from literature, case studies, and interviews
to identify common ethical challenges and best
practices.

2. Comparative Analysis: Comparing ethical
approaches across different fields to highlight
similarities and differences in handling Al-
related issues.

3. Framework Evaluation: Assessing the
effectiveness of existing ethical frameworks
and guidelines in addressing the identified
challenges.

4. Expert Consultation: Engaging with experts in
Al ethics to validate findings and gain deeper
insights into ethical practices and emerging
trends.

Findings & Results

1. Bias and Fairness: Commonly observed in all
fields, Al systems often perpetuate existing
biases. Social sciences show a focus on
mitigating bias in data and algorithms, while the
arts and computer science emphasize the need
for fairness-aware algorithms and transparency.

2. Transparency and Explainability: Lack of
transparency is a significant issue in Al,
particularly in computer science. Social
sciences and arts also face challenges in
understanding and explaining Al-generated
outcomes, affecting trust and accountability.

3. Privacy Concerns: Privacy issues are
prominent in both social sciences and computer
science, with a need for stronger data protection
measures. The arts face fewer privacy concerns
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but must consider the ethical implications of
using personal data in creative processes.

4. Authorship and Originality: In the arts, Al's
role in creating art raises questions about
originality and authorship. Unlike in social
sciences and computer science, where the focus
is on data and system integrity, the arts grapple
with new definitions of creativity and
ownership.

5. Interdisciplinary  Approaches:  Successful
ethical Al practices often involve collaboration
across disciplines. Interdisciplinary approaches
have proven effective in addressing complex
ethical  issues by combining  diverse
perspectives and expertise.

Interpretation & Discussion

The findings highlight that ethical challenges in Al
are multifaceted and affect different fields in distinct
ways. Bias and fairness are universal concerns, with
the need for tailored solutions depending on the
context. Transparency and explainability are critical
across all fields, though the technical solutions and
stakeholder engagement strategies may differ.
Privacy issues are particularly pressing in social
sciences and computer science, requiring robust data
protection practices.

The arts present unique challenges related to

authorship and creativity, reflecting the broader
impact of Al on human expression and intellectual
property. The need for interdisciplinary
collaboration is evident, as combining insights from
social sciences, arts, and computer science can lead
to more holistic ethical frameworks.
Overall, addressing ethical Al requires a nuanced
approach that considers the specific challenges of
each field while fostering cross-disciplinary
cooperation. By developing and implementing
robust ethical guidelines and practices, Al can be
leveraged to benefit society while minimizing
potential harms and respecting human values.
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Abstract

Graph labeling is a widely used method for assessing and solving various graph-related problems. It entails assigning
labels or weights to the vertices and edges of agraph. A bijection from the set of edges to the set of integers 1, 2,..., g such
that the vertex sums are pairwise distinct is known as an antimagic labeling of a finite simpleundirected graph with g edges.
The vertex sum at vertex u is the sum of labels of alledges incident to‘such vertex. If a graph admits an antimagic labeling,
it is said to beantimagic. N. Hartsfield and G. Ringel conjectured in 1990 that all connected graphsare antimagic, with the
exception of K,. The conjecture that all regular graphs, with the exception of K,, are antimagic is also weakened. Both
theories are still up for debate. The antimagic labeling for the friendship graph Fr*, Fr* and the subdivision z z graph of
AC,, Hs, (H, (OK,) is obtained in this study. Together with the antimagiclabeling algorithm are provided for Fr*, H,

S(H, ©K,),and S(Ac,).

Keywords: antimagic labeling- (a.m.l), antimagic graph, subdivision graph, ams subject classifications: 05¢78.

Introduction

We start with the undirected, simple, finite,
connected, and graph G = (V (G), E(G)). We use
Clark and Holton’s [1969] and harary [4, 3, 2]
standard terminol-ogy and notations for all of
them. A concise synopsis of terminologies
pertinent to the current investigations will be
provided.

A graph is made up of lines and nodes, which
are referred to as edges and vertices, respectively.
Labeled or unlabeled graphs are both possible.
Labeled graphs are of relevance to us in this thesis.
Labels are mostly utilized for iden- tification in
many labeled graphs. The labeling that interests us
can have two functions: Depending on the specific
labeling, labeling can be used to indicate various
extra properties in addition to vertices and edges.

This paper contains only finite, undirected, and
loop-free graphs. Simple graphs are called graphs,
whereas graphs having potentially many edges are
called multi-graphs. Antimagic labeling and
antimagic graphs were first intro- duced by N.
Hartsfield and G. Ringel [7] in 1990.

Paths, cycles, and complete graphs K.(n >3)
have been demonstrated by N.

Hartsfield and G. Ringel to be antimagic. They
made the unproven hypothesis that all connected
graphs other than K, are antimagic. N. Alon and
colleagues [1] demonstrated in 2004 that the last
conjecture holds true for dense graphs. They
demonstrated that any networks with a minimum
degree of w(logn) and n(>4) vertices are antimagic.

They also demonstrated that all complete
multipartite graphs, with the excep-tion of K, are
antimagic if G is a graph with n(> 4) vertices and
the greatest degree A(G) > n — 2. T.-M. Wang [13,
14] started researching the antimagic la- beling of
sparse graphs in 2005 and demonstrated the
antimagic nature of toroidal grid graphs. T.-M.
Wang et al. (2008) demonstrated that a variety of
graph prod- ucts are antimagic and discovered a
unique subclass of antimagic graphs [4, 3].

D. Cranston [6] established the antimagic
nature of all regular bipartite graphsin 2009.
Over the years, it has been demonstrated that
many different kinds of graphs are antimagic [10,
11, 12, 13], but the question of whether regular
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graphs are also antimagic is still unanswered.
Additionally, they talked about antimagic
labeling for complete graphs, cycles, wheels, and
pathways. The antimagic nature of the toroidal
grids C1C» . . ., Cyhas been demonstrated by
Wang [2005]. It has been demonstrated by Cheng
[2008] that every Cartesian product of two or more
regular graphs is antimagic. :
Antimagic labeling of several path and cycle
related graphs and a graph pro- duced by syvapping
a vertex have been discussed by Vaidya and Vyas
[2012, 2013]. Some requirements on the degree of a
vertex have been found by Alon et al. [2004] for a
graph to be considered antimagic.
Some examples of antimagic labeling applications
are provided by Krishnaa [2016].

Preliminaries
Definition 2.1. For a graph G = (V, E) with g
edges and without any isolated vertex, an
antimagic edge labeling is a bijection f: E — {1, 2,
., 9}, such that the induced vertex sum f+ : V
—Z+ given by f + (u) = {f(uv) : uv €E}is
injective. A graph is called antimagic if it admits
an antimagic labeling.

Definition 2.2. When a graph is labeled, its
vertices, edges, or both can be as- signed integer
values under specific conditions. The labeling is
referred to as a vertex:labeling (or edge labeling) if
the collection of vertices (or edges) repre- sents the
mapping s domain.

Definition 2.3. If a graph with g edges can be
labeled with {1, 2, 3, . . ., g} with- out repetition
and the sums of the labels of the edges incident to
each vertex are different, the graph is said to be
antimagic.

Definition 2.4. In an ordered triple G = (V
(G); E(G); lg), an unordered pair of elements of V
(G) is associated with each member of E(G), an
unordered set disjoint from V (G), and Ig is an
incidence map. The vertices of G are elements of
V (G), whereas the edges of G are members of
E(G).
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Definition 2.5. Let G be a graph with g edges
and p vertices. Subdividing eachedge of G by a
vertex exactly once yields the subdivision graph of
G, represented by S(G).

Constructed by merging z copies of the cycle
graph C, with a common vertex, the friendship
graph Fr* is a planar undirected network with 3z
+ 1 vertices and 4n edges.

The friendship graph Fr® is a planar
undirected network that is created by linking z
copies of the cycle graph C; with a common
vertex. It has 2z + 1 vertices and4n edges.

Antimagic Labeling and Algorithm
Theorem 3.1. For z >3, the graph (Fr?) is an
antimagit graph.
Proof
The friendship graph Fr* is a planar undirected
network made up of z copies of the cycle graph
C4 joined by a common vertex. It has 3z + 1
vertices and 4z edges.

V (Fr'y = {v, : 1 <x <223u{u, : 1 <x <z}u
{vo}

E(Fr') = {vyye1 1 1 <x <223U{ulyeq : 1 <x
<7}u{vovy @ 1 <x <27}

An antimagic labeling of friendship graph Fr*
is obtained by

t E(FrY) —»{1,2,...,4n}

t(VoVy) = X for 1 <x <2z

T (Vyxs1Uy) = 2Z + 2X =1 for 2 <x <zz(viu;) =
2z +1

T (Vys1Uy) = 2Z + 2x for 1 <x <z

It is possible to verify that the above-
described labeling function will produce unique
vertex labels for each vertex in Fr?,
Consequently, z isan A.M.L.
As a result, the graph Fr* is an A.M graph.

Algorithm 1

Antimagic algorithm of Fr?,

Input : Fr, >4.

E(Fr*) «{vovi, x =1,2,...,22v,ux = 1,2, ..
.2}

for x = 1 to 2zvpvy <X
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end for

forx=2 to z

VyiUy <2z + 2x —1end for vqu; « 2z + 1 for x
=1toz

Vy+1Uy «<—2Z + 2x end forend procedure

Output: AML of Fr?,

1

Example 3.1. In Figure 1 explains A.M.L of Fr*.
Theorem 3.2. For z >3, the graph (Fr®) is an
antimagic graph.

Proof

(35) Y4

Figure 1 A.M.L of Fr*s

The friendship graph Fr® is a planar
undirected network made up of z copies:of the
cycle graph C; joined by a common vertex. It
has 2z + 1 vertices and 3z
edges.

V (Fr®) = {v, : 1 <x <223u{v,}

E(Fr’) = {yvu 1 <x <223U{vov, @ 1 <x
<2z} ;

An antimagic labeling of friendship graph Fr®
is obtained by

t: E(Fré) —{1,2,...,3n}

T(VoVy) = X for 1 x <2z

T(Vxs1Uy) = 2Z + X —K
for x=1,3,5,7,...,andk =0,1,2,...

It is possible to verify that the above-
described labeling function will produce unique
vertex labels for each vertex in Fr®
Consequently, z isan A.M.L.

As a result, the graph Fr? is an A.M graph.

Example 3.2. In Figure 1 explains A.M.L ofl Fré.
Theorem 3.3. For z >4, the graph S(H, OK,) is
an antimagic graph.
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' Figure2 AM.Lof Fr

Proof
Foreach vy, vy, . .. ,\"/Z and uq, Uy, ..., Uy, let z—1 be
the length. Two subtrahends of each edge, UyUy;
and v,v,.1, are found: y,, 1 <x <z -1, and d,, 1 <x
<z —1.When z is odd, a vertex ¢ subdivides the
edge uz+l vz+1l . When z is even, a vertex ¢
divides the edge uz+2 vZ
E(H, OKy) = {u,d, Uduy, UV, Uy, Ucy,
c,}we now sketch 7 : E(H, OK;) —{1,2,3,...,
4z -2}%.
t(uydy)= 2x —1sfor 1 <x <z -1
T(dyUy+g)=2x for 1 <x <z -1
T(VyYx)= 2z + 2x -3 for 1 <x <z -1
T(YxVx+1) = 2Z + 2X =2
case iz isodd
t(uz+tlc)) =4z-1
r(vz+tlcy) = 4z- 2

case ii z is even
r(uz+2c,) = 4z-1
H

It is possible to verify that the
above-described labeling function will produce
unique vertex labels for each vertex in H, OK;.
Consequently, z isan A.M.L.

As a result, the graph H, O K; is an AM
graph.

Algorithm:2

Antimagic algorithm of H, ©K;

Input : H, OKy,z >4.

E(H, OKj) <—{U{dx, dyUy, VY, YxVo, X = 1,2, ..
z-1}
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If 2%2 =1

uztlc)) = 4z1-2

vztlc,) = 4z2-2
for x = 1 to z —1u,dy < 2X = 1 dyUy4q «—2X
VyYyx < 2Z + 2X — 3 Y, Vi1 <2z + 2x —2end for
else
uz+2c, =4z1-2
vic, =4z -2
for x = 1 to z —1u,dy <« 2X — 1 dyUy4q «—2X
VY «—22 +2X—3
YiVyr1 «—2Z + 2X —2
end for end procedure Output: AML of H, OK;

Theorem 3.4. For z >4, the graph S(AC,) is

an antimagic graph.

Proof

According to the definition of an armed crown
graph, the vertex set of an armedcrown graph is V
(AC2) = {u, Uv, Ua, : 1 <x <z}.

Every edge in a subdivision graph is
subdivided precisely once, according to its
specification. The subdivision graph of

(AC,) = {vby, Ubyv, UCwy, VU, Udiu, U
aydy, X = 1 <x <z}, therefore, has this edge set.
The armed crown graph’s complete antimagic
labeling can be obtained by following this
technique.

Caseiniseven
we now sketch ft : E(S(AC,)) —{1,2,3,...,
6n}.

t(ady)=1forl < x < z

z(dyu)= x + zfor 1<x<z

t(uyCy)= 2z + xfor1 <x<z

(V)= 3z + xfor 1 <x <z

T(vby)= 4z + 2x -1 for 1 <x <z

t(byys1) =4z + 2xfor 1 <x<z-1

7(b,vy) = 26

Caseiinisodd
we now sketch fr : E(S(AC,) —{1,2,3,...,
6n}.

t(ady) = I forl< x <z

7(dgUy) = x + zfor 1<x<z
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T(UyCy) = 2Z + X for1<x<z

7(CyVy) = 3z + xfor 1l <x <z

(v =4z +2x —1for 1 <x <z -1

T(byVys1) = 4z + 2x for 1 <x <z -1

z(b,v,) = 6z -1

7(v,b,) = 62

The characteristic function beyond define
labeling will produce distinct labels for each vertex
in S(AC,). The presented graph S(AC,) is an
antimagic graph sincet isan A.M.L.

Algorithm 3

Antimagic algorithm of S(AC;)

Input : S(AC,) >4.

E(AC,)« {u,dy, dyUy, VyYy, YxVx, X = 1,2,...,2}
ifz02 =0

forx=1 to z

a,dy, «— X dyuy <X +2

U,Cy «—2Z + X

(CxVy) «— 32 + X (veby) «—4z + 2X —1(byVy+1) «—
47 + 2X YVjyg «—2Z +2X —2

(byVyt1) <4z + 2x (b,v,) = 26 end for else for
x =1 to za,dy «X

dyUy «— X + Z UyCy «— 2Z + X (CyVy) <3z + X
end for forx = 1to z —1(vsb,) <4z +2x -1
(byvys1) «— 4z + 2x end for (b,vy) <6z —1(v,b,)
«—62

end procedure

Output: AML of S(AC,)

Conclusion

In this paper we obtained the antimagic labeling of
the following graphs: The antimagic labeling for
the friendship graph Fr®, Fr* and the. Together
with the n z antimagic labeling algorithm are
provided for Fr*, H,, S(H, ©K4), and S(Ac,).
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Abstract

Pigments produced by organisms as reminiscence of its secondary metabolism are commonly referred as biopigments.
These biopigments can be obtained from two major sources (i.e.) plants and microorganisms. The red pigment prodigiosin
is a characteristic secondary metabolite, which has linear tripyrrole and characterized by its three rings forming a
pyrrolylpyrromethane skeleton with a C-4 methoxy group, and molecular formula CyH,sN3O. The biosynthesis of the
pigment is a bifurcated process in which mono and bipyrrole precursors are synthesized separately and then assembled to
form prodigiosin. . Most pigments absorb light at some defined wavelength, and pigment expression may be easily
monitored spectrophotometrically. Serratia is commonly a rod-shaped, Gram negative, facultative bacterium belonging to
the Enterobacteriaceae family and ability to produce the red pigment prodigiosin. Pigment production is highly variable
among species and is dependent on many factors such as species type and incubation time. Prodigiosin is biosynthesized
by Serratia marcescens and other species such as Serratia plymuthica, Serratia rubidaea, Pseudomonas magnisiorubra,
Hahella chejuensis, Vibrio gazogenes, Vibrio psycroerythreus. been reported to have antifungal, antibacterial,
antiprotozoal / antimalarial activities,, antitumor , algicidal, immunosuppressive, cytotoxic and antidiabetic properties.
Present study deals with Isolation of prodigiosin producing strains from mucus of Patella rustica, and Screening of
potential prodigiosin producing bacterium.Molecular identification of the potential bacterium based on 16S rRNA
sequence method and Standardization of culture conditions for the maximum prodigiosin production .Extraction,
purification of prodigiosin and Biochemical characterization of prodigiosin .Analysis of Anticancer activity of the
extracted prodigiosin.

Keywords: biopigments, immunosuppressive, patella rustica, 16s rrna sequence, anticancer

Introduction

Biopigments from the microorganisms have been undecylprodiginine by  oxidative  cyclisation

preferred over those from plants because of their
stability (Raisainen et al., 2002) and the availability
of their cultivation technology (Parekh et al., 2000)
throughout the year. A complete pathway for
prodiginine biosynthesis has been deduced by
analysis of the red cluster in Streptomyces coelicolor
and the studies demonstrated that
undecylprodiginine is derived from one unit of
proline, one unit of glycine, one unit of serine and
several units of acetate, via a convergent pathway
involving condensation of
4-methoxy-2, 2P- bipyrrole-5-carboxaldehyde and
2-undecylpyrrole at a later stage.The macrocyclic
prodiginines appear to be derived from

(Cerdeno et al., 2001 and Khanafari et al., 2006).
Each pyrrole ring is constructed in a different way.
Research work using **C -labeled precursors and
Fourier transform **C nuclear magnetic resonance
has shown the pattern of incorporation for acetate,
proline, glycine, serine, alanine and methionine into
prodigiosin (Gerber, 1975). Kobayashi and Ichikawa
(1991) reported that prodigiosin is associated in
extracellular vesicles or present
in intracellular granules. Most pigments absorb
light at some defined wavelength, and
pigment expression may be easily monitored
spectrophotometrically (Cerdeno et al., 2001). The
actinomycete prodiginines include the linear
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tripyrrole  undecylprodiginine 1 and several
isomeric, cyclic derivatives such as butylmeta-
cycloheptylprodiginine 2, ethyl-meta-
cyclononylprodiginine 3 and methylcyclodecyl
prodiginine 4 (Arab, 1998).Serratia specieshas been
isolated from soil, water, air, foodstuff, plant surface
and animals (Hejazi and Falkiner, 1997). However,
pigmentation is only present in a small percentage
of isolated cultures only under aerobic condition.
Pigment production is highly variable among
species and is dependent on many factors such as
species type and incubation time. On some media
Rugamonas rubra produces so much prodigiosin
that, as the pH drops, it precipitates out within the
cells and colonies change from pillar box red to
deep maroon, often with a green metallic sheen
under reflected light (Austin and Moss, 1986).
Isolation of new strain is still of particular interest
because of necessity to obtain microorganisms with
suitable characteristics for submerged fermentation
(Rasheva et al., 1998).Marks and Bogorad (1959)
studied the biosynthesis of prodigiosin by Serratia
marcescens. Williams (1973) found that the greatest
amount of pigment was synthesized when cultures
were in the senescent phase of growth and therefore
concluded that prodigiosin is a secondary
metaboliteWei and Chen (2005) modified Luria-
Bertani broth for Serratia marcescens SMAR, an
SpnR-defective isogenic mutant of S. marcescens
SS-1 by increasing the concentrations of tryptone
and yeast extract while completely removing NaCl
from the medium, and thereby obtained increased
production of prodigiosin like pigment. They added
vegetable oils (2-6% [v/v]) to the fermentation
broth which markedly enhanced prodigiosin like
pigment production. They also performed mass
spectrometry and NMR analysis and confirmed
that the prodigiosin  like  pigment  was
undecylprodigiosin.

Song et al., 2006 extracted prodigiosin from
Serratia spp. KH-95 directly from the internal
adsorbent using acidified methanol and phase
separation. Subsequently, it was purified by silica
gel chromatography and high performance liquid
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chromatography (HPLC).Lee et al., 2011 isolated a
Gram-negative,  red-pigment-producing  marine
bacterial strain, designated S1-1, was isolated from
the tidal flat sediment of the Yellow Sea, Korea. On
the basis of phenotypic, phylogenetic, and genetic
data, strain S1-1 (KCTC 11448BP) represented a
new species of the genus Zooshikella.The
antibacterial activity of prodigiosin (PG) was the
result of the ability of prodigiosin to pass through
the outer membrane and inhibiting target enzymes
such as DNA gyrase and topoisomerase 1V, which
inhibited the cell growth (Berlanga et al,
2000).They used 16s rRNA sequencing to identify
Serratia marcescens. Wang et al. (2004) gave a
novel procedure for the direct separation and
purification of prodigiosin from the culture broth
based on adsorption chromatography. They used a
surfactant (0.2% Tween 80) to improve the release
of prodigiosin and an adsorbant (X-5 resin) for static
adsorption or in situ separation. Prodigiosin was
inactive against Pseudomonas aeruginosa. It had no
activity against Escherichia coli, Proteus vulgaris,
Candida albicans, Trichoderma koningi or
Penicillium notatum. Serratia marcescens IBRL
USM 84 produced intracellular antibacterial red
pigment Prodigiosin (Darah lbrahim, 2014).
Prodigiosin has been tested against more than 60
cancer cell lines with an average inhibitory
concentration of 2.1 pM. Prodigiosin has been
shown to have multiple cellular targets. Therefore,
the exact mode of action of prodiginines in inducing
apoptosis is uncertain. Prodiginines are also
attractive options because they are not affected by
several multidrug resistance pumps which can
confer resistance to other anticancer agents
(Llagostera et al., 2005). Prodigiosin has also been
shown to affect the accumulation of p53 and
induction of NAG - 1, in the human Mcf — 7 breast
cancer cell line (Soto-Cerrato et al., 2007).Hence,
spray-dried microcapsules containing prodigiosin
was produced using kappa-carrageenan and
maltodextrin  as  encapsulation agents after
optimizing the effect of spraydrying parameters on
the encapsulation yield (EY), moisture content,
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particle size, colour intensity of the prodigiosin
microcapsules. The particles were successfully
applied to yogurt, milk and carbonated drinks
(Namazkar and Ahmad, 2013). Prodigiosin extracts
have been observed to have toxigenic effects on
chick embryos and inhibited the growth of several
species of bacteria (Kalesperis et al., 1975).

The present study is to isolate and screen the
efficient prodigiosin producer from an estuarine
environment.  For  commercial  application,
optimization of fermentation condition in order to
produce more yield, extraction, chemical
characterization and details on application of the
product are needed from the isolated strain Serratia
marcescens and those aspects have been worked out.

Materials and Methods

Sample Collection

Mucus of mollusk specimen of Patella rusticawere
collected with the help of fishermen from the Porto
Novo coastal region, Cuddalore District, Tamil
Nadu, India. The collected specimens were kept in
well aerated containers which were maintained at
room temperature while transport to the lab
conditions.  During  collection, precautionary
measures were taken into account to avoid the
physical damages thereby minimize the mortality
and microbial contaminations. The collected
samples were transferred immediately to the
laboratory. The fresh specimens were acclimatized
for lab condition during the initial seven day and on
processing the specimens were washed thrice with
sterile sea water into their surfaces. The collected
mollusks were hold in the sterile sea water at the pH
conditions of 6 to induce stress and mucus secretion
for 6hrs. The released mucus was collected by
centrifugation under 3000 rpm for 30 min. and it
was microbially enriched on Zobell marine broth for
48 hrs.

Isolation of Prodigiosin Producing Bacteria

After incubation, one ml of broth from samples
were serially diluted up to 10 using pre steriled sea
water and spread plated on Zobell marine agar
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plates and incubated at 37°C for 48hrs. Following
incubation, plates were inspected for brick red
colored colonies that indicated the production of
prodigiosin (Kamble and Hiwarale, 2012). The
selected colonies were pure cultured on the same
medium to obtain axenic cultures. Axenic cultures
were stored and maintained at 4°C in slants under
the same nutrient conditions.

Screening of Potential Strain

The stored axenic cultures were further propagated
in modified nutrient broth (1% NacCl). The bacterial
cell absorbance was measured at 620nm and
centrifuged at 3000 rpm for 30mins.10ml of
acidified methanol was added to cell pellet and
centrifuged under the same conditions. A red or pink
colour formation in the acidified solution and
yellow colour in alkaline solution indicated a
positive, presumptive test for prodigiosin (Gerber
and Lechevalier, 1976). 5ml of the supernatant was
subjected to spectrum scanning in the range of 300
to 700 nm using UV-VIS spectrophotometer. The
acidified methanol was used as a blank. The
characteristic maximum absorbance for prodigiosin
was found at 499nm. Isolated prodigiosin was
quantified using the following formula (Mekhael
and Yousif, 2009). The OD value was converted to
mass concentration via an appropriate calibration
using prodigiosin purchased from Sigma Aldrich as
the standard.

[0D49% —(1.381 x OD&20)] x 1000
oD&20

Prodigiosin/cell=

Where,

OD = Optical Density,

ODg,g = Bacterial Cell Absorbance at 620nm
ODgg9 = Pigment Absorbance at 499nm
1.381 = Constant

Molecular Identification — 16Sr RNA Partial
Sequencing

Genomic DNA was extracted from cells of most
potential strain prodigiosin producing organism
which are grown overnight at 37 °C. PCR
amplification and sequencing of the 16S rRNA gene
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were performed. The 16S rRNA genes were PCR-
amplified from the genomic DNA using the
bacterial universal primer set of Eubac 8F
(5- AGA GTT TGA TCC TGG CTC AG- 3') and
1492R (5'- TAC GGY TAC CTT GTT ACG ACT T-
3"). This primer combination amplified a 1500bp
16S rDNA fragment. Amplification reaction was
performed in a 0.2 mL optical-grade PCR tube.
50 nano gram of DNA extract was added to a final
volume of 50uL of PCR reaction mixture containing
1.5mM MgCl,, 1X Reaction buffer (without MgCl,)
(Fermentas), 200uM of each dNTPs (Fermentas),
100pM of each primer and 1.25U Tag DNA
polymerase (Fermentas). PCR (Techgene, UK) was
performed in an automated thermal cycler with an
initial denaturation at 95°C for 5min. followed by 30
cycles of 95°C for 30sec. (denaturation), 52°C for
45sec. (annealing), 72°C for 90 sec. (extension) and
72°C for 10 min. (final extension). PCR product was
run on 1% agarose in TAE buffer (40mM Tris,
20mM acetic acid, 1mM EDTA (pH8.0)) to confirm
that the right product (1500bp) was formed.

The PCR product was purified using the
QIAGEN PCR purification kit for Sequencing and
further analysis. The partial 16S rRNA gene
sequencing was done using Perkin Elmer Applied
bio-systems and ABI Prism software was used to
allign the sequenence and compared sequences were
retrieved by the queries generated by BLAST of
GenBank Database. The phylogenetic trees were
inferred using the neighbour-joining method.

Optimization of Different Parameters for
Maximum Prodigiosin Production

Nutritional conditions of different carbon sources,
nitrogen sources and carbon: nitrogen ration were
examined for maximizing the production of
prodigiosin. Likewise, different cultural conditions
like pH, temperature, salinity and inoculum size
were also evaluated for maximum production of
prodigiosin using the isolated potential strain.
Experiments were carried out using adopting search
technique (i.e) varying parameters one at a time
which were were conducted in 250 ml Erlenmeyer
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flasks containing nutrient broth medium and every
varying parameter was carried out in triplicates and
the average values were taken into account. The
range of parameter achieved by one step was fixed
in subsequent experiments and the estimation of
prodigiosin throughout the optimization study was
done using the screening formula mentioned above.

Carbon Sources

The influence of different carbon sources on the
prodigiosin was investigated using differences in
substrates and in  response to  various
monosaccharide, disaccharide and polysaccharides
substrates like glucose, galactose, maltose, lactose,
sucrose and starch with the concentration of 1% in
the medium.

Nitrogen sources

Next to the carbon sources, the effects of different
nitrogen sources like peptone, yeast extract, beef
extract, ammonium sulphate and malt extract were
studied in concentrations of 0.5% and were tested
increased production.

Carbon and Nitrogen Ratio

Since the examination of the optimal carbon and
nitrogen sources, the strains were cultured in
medium with differences in carbon and nitrogen
ratio among these promising substrates. The ratio
was delivered with 0:10 to 10:0 with the
multiplication:reduction of 1 unit.

pH Value
The effect of varying pH on prodigiosin production
was evaluated using pH values of 5, 6, 7, 8 and.

Temperature

The optimum incubation temperature for maximum
prodigiosin production was examined from 20° to
45° with an interval of 5°.

Salinity

Since it is an estuarine microorganism, the effect of
salinity changes was observed by varying the
salinity range from Oppt to 35ppt, with an interval of

5ppt.
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Inoculum Size

The inoculum size was varied from 1 to 5 %, with
an interval of 1%, to determine the optimum size of
the inoculum to be used. 1 ml of inoculum of log
phase culture contained 6.5 x 10’ CFU/ml.

Large Scale Production and Extraction of
Prodigiosin

Standardized cultural conditions and optimized
nutritinal sources were used for large scale
prodigiosin production. The production was carried
out in 2L Erlenmeyer’s conical flask containing
800ml of broth under shaking incubation. After
incubation period, the growth of the bacteria and
prodigiosin production was once again examined.
After the large scale production, the cells were
harvested by centrifugation at 3000rpm for 30min.
The cell pellet was collected and resuspended in
acidified methanol (24:1 ratio of methanol and
1mol/l HCI,v/v), vortexed and centrifuged under the
same conditions. The supernatant showed pink
colour that indicated the presence of prodigiosin and
was dried with the help of rotary evaporator.

Chemical Characterization

The extracted crude prodigiosin from the above
procedure was characterized for its biochemical
compounds present in it. Characterization of a
compound is an important aspect considering
industrial importance.

Thin Layer Chromatography

TLC was primarily used for the detection of protein
present in the extract. Solvent system of methanol,
ethyl acetate and chloroform in the ratio of 6:3:1
(v/v) was used as mobile phase (Gulani et al., 2012).
10l of methanolic extract of prodigiosin was
loaded on TLC precoated plate and after the run, it
was dried. Then it was sprayed with ninhydrin
solution and visualized for the formation of pink
bands visible under naked eye, indicating the
presence of protein. Finally, the retardation factor
(Rf) value of the chromatogram was calculated.
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Protein Estimation Assay

The amount of protein present in prodigiosin was
estimated by using Lowry’s method (1951). Known
volume of prodigiosin extract was taken and diluted
by adding distilled water to make 1ml of sample.
5ml of Lowry’s solution which had 50ml of 2%
sodium carbonate in 0.1N sodium hydroxide and
10ml of 0.5% copper sulphate pentahydrate in 1%
sodium potassium tartarate was added to sample
containing test tube. This was mixed well and
incubated for 10 min. Then added with 0.5ml of
Folin-ciocalteau reagent and the solution mixture
was mixed well. Blue colour was developed after an
incubation period of 30min. at room temperature.
The resulting solution was read at OD of 660nm
using UV visible spectrophotometer. A standard
graph was plotted against bovine serum albumin to
calculate the amount of protein in the sample.

Anticancer Activity

Cytotoxic potential of extracted prodigiosin was
tested on human lung adenocarcinoma epithelial cell
line A549 and human cervical carcinoma cell line
HeLa which were purchased from the National
centre for cell science (NCCS), Pune, India. The
growth medium, Minimum Essential Medium
(MEM) was removed after incubation using
micropipette. The monolayer of cells was washed
twice with MEM without Foetal calf serum (FCS) to
remove the dead cells and excess FCS. To the
washed cell sheet, 1ml of medium (without FCS)
containing defined concentration of the leaf extract
in respective wells was added. Each dilution of the
compound ranges from 1:1 to 1:128 and they were
added to the respective wells of 24 well titre plate.
The control well was prepared with cells containing
1ml MEM without any added test sample. The titer
plate was incubated at 37°C in 5% CO, environment
and observed for cytotoxicity using inverted
microscope as well as MTT assay.

After incubation, the medium from the wells
was carefully removed for MTT (3-(4, 5-dimethyl
thiazol-2yl)-2, 5-diphenyl tetrazolium bromide)
assay. Each well was washed with MEM (without)
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FCS for 2-3 times and 200ul of MTT (5mg/ml) was
added. The plate was incubated for 6 hrs in 5% CO,
incubator for cytotoxicity. After incubation 1ml of
DMSO was added in each well, mixed and left for
45sec. Viable cells present in the medium formed
crystals which were dissolved by adding solublizing
reagent Dimethyl sulphoxide (DMSO) that resulted
in formation of purple colour. The absorbance of the
suspension was measured spectrophotometrically at
540nm by taking DMSO as a blank (Masters, 2000).
The percentage growth inhibition was
calculated using following formula, % cell
inhibition= 100-{(At - Ab) / (Ac - Ab)} x100
Where,
At= Absorbance value of test compound
Ab= Absorbance value of blank
Ac=Absorbance value of control

Statistical Analysis

All the experiments were carried out in triplicate
times and the values were expressed as mean *
standard deviation (S.D).

Results
Isolation and Screening of Potential Prodigiosin
Producing Bacteria
The collected mollusk specimen was stress induced
and the mucus was collected by centrifugation
method. The collect pellet was microbially enriched
using Zobell marine broth. After 48hrs of
incubation, the broth was serially diluted and plated
on the same agar plates and observed for brick red
colored colonies. After 96 hrs of incubation,
prodigiosin producing bacterial density was ranged
between 4x10? — 2.4 x10° CFU/g of sediment and it
was found to be 5.03% among the total
heterotrophic bacteria. Among the colonies, bright
red colored strains were concentrated which were
isolated, plated on fresh medium for pure culture.
Each pure cultured colony was tested for their
axenic nature using gram staining procedure and
stored in the same agar slants for further studies.
Totally 17 strains were isolated, for
convenience, for convenience, the isolated axenic
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strains were named by the authors first letter (KSR)
followed MM (Mucus of mollusk) followed by the
strains number specified by Arabic numerals (eg.,
KSR-MM1 — KSR-MM17). Every individual axenic
strain was freshly cultured on the same broth
medium (Zobell marine) and screened for potential
prodigiosin producing strain. Strain no KSR-MM14
showed maximum production with 0.39 mg/ml than
the rest of all the isolated strains . Based on the
appreciable result on the screening method, Strain
no KSR-MM14 was chosen for further
characterization and molecular identification
studies.

Molecular Identification of the Potential Strain
The most potential strain KSR-MM14 was isolated
for its genomic DNA and 16s rRNA procedure was
carried out for molecular identification. This rRNA
amplified gene was closely matched more than
99.9% with Serratia marcescens CP014017.1 and
CP011303.1. Furthermore, maximum likelihood
similarity with the other strains of Serratia
marcescens was shown in the phylogenetic tree
plotted using NCBI phylogeny.

Standardization of Cultural Conditions of
Maximum Prodigiosin Production

To eliminate nutrient components and cultural
conditions having no significant effects on the
prodigiosin production, each of the individual
different elements replaced in the basal medium
preparation was tested for the quantitative
production. Further the optimized factors were used

for subsequent standardization.

Effect of Different Carbon, Nitrogen and

Carbon/Nitrogen  Ration on  Prodigiosin
Production

For standardization of carbon sources, six different
sources were tested which belongs to

monosaccharide, disaccharide and polysaccharide
sources. Among the test, monosaccharide source of
glucose showed maximum prodigiosin production
of 0.45 mg/ml followed by galactose with 0.38
mg/ml. Polysaccharide sources were observed as
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poor choices for the production of prodigiosin.
Regarding nitrogen sources, the standardization was
done with five different sources and each was tested
with 0.5%. Among the substrates beef extract
showed maximum production with 0.49 mg/mli
prodigiosin followed by peptone as the next optimal
choice with 0.41 mg/ml. The least value was
recorded with malt extract with 0.35 mg/ml.

As per these predictions, an attempt was made
with ratio between carbon and nitrogen sources for
the evaluation in prodigiosin production. The
observations clearly showed quantitative production
variations among the utility of carbon and nitrogen
sources. The maximum production was observed in
8:2 ratio with 0.512 mg/ml prodigiosin production
and observed same values of 0.49 mg/ml
prodigiosin production with 7:3 and 9:1 ratio of
carbon and nitrogen sources.

Effect of Different pH, Temperature and Salinity
in Prodigiosin Production

Like the nutritional parameters, abiotic cultural
conditions also played an important role in the
maximizing production of prodigiosin. pH ranged
between 4-9 were studied for the optimum pH for
maximum prodigiosin  production. The peak
productionunit was showed at pH of 7.5 with 0.53
mg/ml, close to this pH of 8 revealed production of
0.523 mg/ml prodigiosin. Among the tested different
temperatures between 20°C to 45°C for maximum
prodigisin production and the peak production was
achieved at 30°C with the production value of 0.54
mg/ml.

Further, temperature conditions of 25°C and
45°C showed least production of prodigiosin is
shown in Table. Since the strain is off from marine
origin, the optimization of salinity plays an
significant role in growth of bacteria and production
of prodigiosin. Various salinity range from Oppt to
35ppt were employed to study their effect on
prodigiosin  production. Among the different
parameters, maximum production was achieved at
25 ppt with 0.55 mg/ml prodigiosin followed by 30
and 35 ppt with 0.54 and 0.52 mg/ml prodigiosin.
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Standardization of Inoculum Size for the
Maximum Prodigiosin Production

Various size of inoculum was checked from 1-5%
for optimum inoculum size. In which the larger
inoculum size limited the maximum production of
pridigiosin and smaller inoculum size lengthen the
growth cycle as well as the incubation time for
maximum production of prodigiosin but the
production of prodigiosin was also indiscriminately
effected according to inoculums size and the
maximum unit was evinced in 2% inoculum with
the value of 0.56 mg/ml prodigiosin followed by 3%
inoculum with the prodigiosin concentration of 0.51
mg/ml.

Large Scale Production and Extraction of
Prodigiosin

From the above standardized nutritional and cultural
conditions, large scale production was carried out.
From the cultivated broth culture, the cells were
taken from the broth for prodigiosin extraction using
centrifugation. The cell pellet was extracted with
acidified methanol and the debris was removed
using the same conditions of centrifugation. The
final supernatant having acidified methanol was
brick red in color which indicated the presence of
the red pigment prodigiosin and the solvent was
rotary evaporated and dried for further use.

Chemical Characterization of Prodigiosin

The extracted and purified prodigiosin  was
estimated for its biochemical composition. The
sample extract was expected for the presence of
protein prodigiosin and it was calculated using
ninhydrin as the visualizing agent usually mint for
proteins. The Rf value of the protein was observed
to be 0.66 with pink colored spot. Further, the
extracted prodigiosin was found to contain no
amount of lipid and carbohydrate which was simple
understood from the TLC method. Further, this
biochemical determination was confirmed by
biochemical estimation of total percentage of
protein,. The amount of protein in the extract was
99.89%, the amount of carbohydrate and free fatty
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acid was found to be negligible which showed the
purity of the compound. The above results showed
that the sample has maximum percentage of protein
with negligible percentage of carbohydrate and fatty
acid. The presence of maximum protein in the
sample extract might be because of prodigiosin and
the extract was predetermined, found to contain
prodigiosin using spectrophotometer reading and the
standard prodigiosin as brought from the Sigma fine
chemical company.

Anticancer Activity

Hep G2 Cell Lines

The cytotoxic effect of the extracted prodigiosin on
Hep G2 cell lines was examined. Cells were treated
at different concentrations of prodigiosin ranging
from 3.9 to 500ug/ml, respectively. The data of ICs
(Half maximal inhibitory concentration) are shown
in Table. The leaf extract exhibited significant
inhibition of cell proliferation of HepG2 cell lines in
proportion to its concentration ranging from 3.9 to

Prodigiosin Producing Bacterial Strain
(Serratia Marcescens)
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500ug/ml. In the highest concentration (500ug/ml)
the cell inhibition was in the mean value of 89.7%.
ICs, value of HEPG2 cell lines was 15.6 pg/ml of
extract concentration and showed lowest cell
inhibition of 40.10% in the lowest concentration
taken (3.9ug/ml).

HELA Cell Lines

HELA cells were treated at different concentrations
ranging from 3.9 to 500upg/ml, respectively. The
ICs, value (Half maximal inhibitory concentration)
was shown in Table. The extract exhibited
significant inhibition of cell proliferation which was
directly proportion to the test concentration ranging
between 3.9 to 500 pg/ml. The highest cytotoxicity
of 91.2% was observed at the highest tested
concentration of 500ug/ml taken and the mean value
of 1Cs, value was observed at the concentration
15.6pg/ml . The lowest cell inhibition rate was
predicted in the lowest concentration taken
(3.9ug/ml).

e
Phylogenetic Tree of the Potential Bacterium
Serratia Marcescens (Yellow Color Highlighted)
Plotted using NCBI Phylogeny
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TLC Plate Showing the Presence of Protein Spot
using Ninhydrin as the Visualizing Agent

Microscopic Examination of Cytotoxic Effect of
Extracted Prodigiosin on Liver Cancer (HepG2)
Cell Line, (a) Control (without), (b) 500ug/ml
and (c) 15.6pg/ml Concentration of Extracted
Prodigiosin

Effect of Extracted Prodigiosin on HeLa Cells
Ab549, (a) Control (Without Prodigiosin)
(b) 500pg/ml Concentration and (c) 15.6pg/ml
Concentration of Extracted Prodigiosin
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Screening of most potential prodigiosin
producing bacteria

S. Assigned Prodigiosin
No Strain No Quantity

1 KSR-MM1 0.21 mg/ml
2 KSR-MM2 0.233 mg/ml
3 KSR-MM3 0.241 mg/ml
4 KSR-MM4 0.167 mg/ml
5 KSR-MM5 0.09 mg/ml
6 KSR-MM6 0.129 mg/ml
7 KSR-MM7 0.31 mg/ml
8 KSR-MM8 0.34 mg/ml
9 KSR-MM9 0.214 mg/ml
10 KSR-MM10 0.231 mg/ml
11 KSR-MM11 0.237 mg/ml
12 KSR-MM12 0.312 mg/ml
13 KSR-MM13 0.30 mg/ml
14 KSR-MM14 0.39 mg/ml
15 KSR-MM15 0.31 mg/ml
16 KSR-MM16 0.11 mg/ml
17 KSR-MM17 0.153 mg/ml

Green Color Indicates Best Value and Red Color

Indicates Least Value in Table

The Values of Prodigiosin Production in
Response to Various Carbon Sources

Carbon Source Mean S.D
Glucose 0.45 0.012
Galactose 0.38 0.012
Maltose 0.35 0.017
Lactose 0.37 0.016
Sucrose 0.23 0.018
Starch 0.28 0.011

Green color indicates best value and red color

indicates least value in table

The Values of Prodigiosin production in
Response to Different Nitrogen Sources

Nitrogen source Mean SD
Peptone 0.41 0.014
Beef extract 0.49 0.015
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Yeast extract 0.36 0.011 Temperature (°C) Mean S.D
Ammonium sulphate 0.39 0.012 25 0.34 0.012
Malt extract 0.35 0.019 30 0.48 0.013
35 0.54 0.012
Green color indicates best value and red color 40 0.41 0.014
indicates least value in table 45 0.21 0.012

The Values of Prodigiosinproduction in response
to Different Ration of Carbon/Nitrogen

SUBSTRATE
Carbon/Nltrogen Mean sD
Ration
0:10 0.33 0.014
1:09 0.36 0.015
2:08 0.38 0.012
3:07 0.4 0.013
4:06 0.42 0.015
5:05 0.445 | 0.013
6:04 0.467 0.012
7:03 0.49 0.014
8:02 0.512 0.016
9:01 0.49 0.014
10:00 0.47 0.011

Green Color Indicates Best Value and Red Color
Indicates Least Value in Table
The Values of Prodigiosinproduction in Respect

to pH Conditions

pH Mean S.D
5 0.21 0.012
55 0.24 0.011
6 0.34 0.013
6.5 0.45 0.014
7 0.48 0.012
7.5 0.53 0.012
8 0.523 0.011
8.5 0.45 0.012
9 0.31 0.012

Green Color Indicates Best Value and Red Color

Green color indicates best value and red color
indicates least value in the Values of
Prodigiosinproduction in Respect to Different

Salinity
Salinity (ppt) Mean SD
0 0.12 0.011
0 0.12 0.011
5 0.21 0.012
10 0.28 0.011
15 0.38 0.012
20 0.45 0.016
25 0.55 0.015
30 0.54 0.014

Green color indicates best value and red color
indicates least value in table
The Values of Prodigiosinproduction in Respect
to Inoculum Size

Inoculum Size Mean S.D
1% 0.43 0.013
2% 0.56 0.012
3% 0.51 0.011
4% 0.46 0.013
5% 0.39 0.014

Green color indicates best value and red color
indicates least value in table
Cytotoxic activity of extracted prodigiosin on
HepG?2 (liver cancer) cell line and HeLa (Human
cervical carcinoma) at different concentrations

Test Sample 0.01% Cell Inhibition/

Indicates Least Value in Table S Concentration | Ethanol | Cytotoxicity (%)
The Prodigiosinproduction in Respect to No. (ug/ml) Dilutions | HepG2 | HeLa
Different Temperature 1 500 1:1 89.7 91.2

2 250 1:2 71.32 71.41 5 31.3 1:16 52.23 53.83
125 1:4 60.14 62.19 6 15.6 1:32 50.43 50.19

4 62.5 1:8 54.53 57.56 7 7.8 1:64 46.01 48.09
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8 3.9 1:128 40.10 47.06

9 Cell control Neat 0.06 0.06

Green color indicates best value and red color
indicates least value in table

Discussion

The present study highlighted the isolation,
characterization and the potential applications of
prodigiosin  produced from associated marine
bacteria of mollusk of Patella rustica isolated from
Porto Novo, Cuddalore district, Tamilnadu, India.
This potential strainwas as Serratia marcescens
which was confirmed based on 16S rRNA
sequencing. The obtained sequence
showedmaximum 99.9% similarity with Serratia
marcescens. Likewise Giri et al., 2004 isolated a
prodigiosin producing wild type bacterial strain
from Anna University and they also have concluded
that it was Serratia mercescens from its biochemical
characterization.

In this investigation, glucose and beef extract
were showed maximum production of prodigiosin,
further among ratio between this showed peak
production at 8:2 ratio. Surprisingly it showed
higher production from the utilized commercial
medium that is Zobell marine broth (Hi-media) that
was used in screening test. Similarly Giri et al.,
supplied the powdered peanut broth which had
supported better growth of Serratia marcescens and
higher yield of prodigiosin when compared with the
existing nutrient broth and peptone glycerol broth. A
block in prodigiosin production was seen above
30°C in nutrient broth, but the fatty acid seed
medium used by them supported prodigiosin
production upto 42°C though the yields were lower
than what was obtained at 28°C. Likewise, there are
articles reporting the production of prodigiosin
using cheaper materials. Helvia et al., 2010 used
cassava wastewater.

Regarding temperature, the potential strain
produced maximum prodigiosin between 25°C.
Among the standardized parameters for the
maximum production of prodigiosin, temperature of
35°C was highly encouraged by Wang et al., 2012
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who concluded that Serratia mercescens grow more
rapidly at 35°C as well as started to produce
prodigiosin at 35°C. Giri et al., 2004 also observed
an enhanced prodigiosin production at 28°C in
different media they have studied using Serratia
mercescens. Optimum pH of 7.5 obtained in the
present study had been strongly recommended by
many researchers also. Sundaramoorthy et al., 2009
and Gulani et al., 2012 worked with Serratia
mercescens and found pH 7.5 as the most ideal pH
for maximum prodigiosin production. Though there
are few investigation available on other bio-
pigments and till now no detailed study available in
Indian waters on the production of prodigiosin. The
present study is the first report on the isolation of
potential prodigiosin producers from marine strains
and associated strains of mullusk. It showed a
consistent production of prodigiosin with 25 ppt
salinity.

No research till now effectively demonstrated
the production with the optimization on inoculum
size. 2% of inoculums having 6.5 x 10" CFU/ml was
observed with maximum production of prodigiosin.
From the present study, it had been proved that
inoculum size also played a vital role in the
prodigiosin production and showed higher variation
among different parameters in its production.

Using the culture conditions and the cheaper
source ragi, prodigiosin was bulk produced and
extracted using acidified methanol. According to
Gerber, 1975 prodigiosin is sometimes bounded to
proteins thus the extraction may require acid
treatment before isolation of the pigment. So, acidic
methanol was used as the solvent for the extraction
of prodigiosin. It was used by Giri et al., 2004. The
extracted prodigiosin was biochemically analysed
and it was found to have 99.98% of protein with
negligible amount of carbohydrate and fatty acid.
Thin layer chromatography showed a peptide red
spot at Rf value of 0.66, which was strongly
supported by the work of Gilani et al., 2012 who
have reported the same in Serratia mercescens.
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In the present investigation, the
antiprolifierative effect of the prodigiosin on Hep G,
and HelLa cell lines was studied. The prodigiosin
exhibited significant inhibition of cell proliferation
of both cell lines in proportion to the prodigiosin
concentration ranging from 0 to 1000 pg/ml. In the
study at the highest concentration (1000 pg/ml) the
cell viability was in the range of 89.7 and 91.2%
LDs, value of Hep G, and HelLacell lines. Lee et al.,
(2011) reported that the cytotoxic activity of
prodigiosin and cycloprodigiosin from Zooshikella
rubidus against human melanoma cells, observed
Glso values against two cancer cell lines, A375P and
SK-MEL-28. Necrosis and apoptosis are two
different ways of cell death. Necrotic cell death is an
unregulated process resulting from severe damaged
to the cell and is characterized by ATP depletion,
cell swelling, lysis and the release of intracellular
contents resulting in tissue inflammation (Travis et
al., 2000).

However, apoptosis is another form of cell
death involving the activation of an endogenous cell
suicide program by either intrinsic or extrinsic
stimuli. Cells are developed many of the hallmark
features of apoptosis, including condensation of
chromatin, nuclear fragmentation, appearance of
apoptotic bodies and an increase in the sub-G1
population (Yuan et al., 2003). However the
mechanism of cell death was not concentrated in the
present study. Extent of cell death at various
concentration of prodigiosin only assessed which
showed fruitful result against both the cell lines.

Summary and Conclusion

The present study is on production, characterization
and anticancer activity of prodigiosin from mollusk
of Patella rustica associated marine bacteria
isolated from Porto Novo, Tamilnadu, India. Strain
no KSR MM 14 showed maximum prodigiosin
production and the potential strain was identified as
Serratia ~ marcescens  using 16S  rRNA
sequencingand blast homology search. Growth
parameters were optimized to obtain maximum
prodigiosin production which were found to be at
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glucose as carbon source (0.45 mg/ml) and beef
extract as nitrogen source (0.49 mg/ml) with carbon
and nitrogen ratio of 8:2 (0.512 mg/ml), temperature
of 30°C (0.53 mg/ml), pH 7 (0.54 mg/ml), 25ppt
salinity (0.55 mg/ml), and 2% of Inoculum size
having 6.5 X 10’ CFU (0.56 mg/ml). Serratia
marcescens was grown in shake flasks for large
scale production using the above described media
and prodigiosin was extracted using acidified
methanol and rotary evaporated. The biochemical
composition of prodigiosin revealed that 99.98%
protein and TLC indicated the presence of protein
red spot at Rf value of 0.66. To check the bioactive
potential of prodigiosin antiproliferative effect were
studied using Hep G2 and HeLa cell lines which
have showed concentrated dependent promising
anticancer activity. Further, the present study proved
that commercial production with this strain is
possible.
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Abstract

The Internet of Things, or 10T, is becoming more and more popular in agriculture as well as other industries with the
introduction of new technology. The development of human civilization is mostly due to agriculture, and as the population
grows, it becomes more important to raise production while lowering costs and requiring less labor. In order to meet those
needs, the Internet of Things idea is used. There is a lot of manual labor involved in the current agricultural practice.
Farmers found it challenging to keep an eye on field conditions at all times and from any location. As a result, sensors help
gather agricultural factors like temperature, humidity, rain, and moisture, etc., and loT technology notifies farmers
instantly of these parameters. To increase agricultural productivity, the suggested system integrates sensors, Raspberry Pi,
and the Internet of Things. You can access a live information feed online at thingspeak.com. With the aid of mobile devices,
farmers can monitor and manage all farming operations in this system, from pre-farming to post-farming, and they may
receive advice around-the-clock. The current technology gains an edge with animal detection, which identifies the
presence of animals and sounds an alert. The daily escalation of animal disturbance in residential areas has a negative

impact on both natural and human life. It is possible to stop both human and animal life with this technology.
Keywords: smart farming, iot, raspberry pi, pir sensor, agriculture.

Introduction

The foundation and strength of the Indian economy
is agriculture. The majority of people in India are
employed in agriculture, yet they face numerous
challenges as a result of industrialization,
deforestation, and other factors. In order to meet
India's constantly expanding need for food, farm
production must be increased. This is mostly caused
by a lack of information and advice, problems with
oversight, and challenges carrying out crucial tasks
necessary for agriculture. Given the current state of
agriculture, which is beset with humerous problems,
possessing loT-based smart farming is imperative.
0T includes many of the upcoming intelligent
concepts, such as smart cities, smart homes, smart
transportation, and smart farming.

A high-tech, capital-intensive method of
producing sustainable, clean food for the general
public is called "smart farming." In agriculture, it
refers to the utilization of contemporary Information
and Communication Technologies (ICT). When

combined with embedded IoT, intelligent farming
could be referred to as a linked farm that supports
several devices from wvarious producers of
agricultural products. Important environmental
time-sensitive parameters, such as temperature,
precipitation, water level, and soil moisture content,
are gathered from the farm using various sensors
and promptly communicated to the farmer. The
cloud computing infrastructure stores and processes
the vast amounts of data produced by the wireless
sensor network. The suggested solution automates
agricultural tasks and helps farmers take the
essential  actions  without requiring  manual
assistance. Using Internet of Things technology, it
updates the farmer on the state of the environment
using a Raspberry Pi. Increased connectivity is
made possible by the excessive communication that
Internet of Things Cloud Service enables amongst
low-cost sensors [11].
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Literature Review

The goal of Asres Temam Abagissa et al.'s [1] Smart
Agricultural Device Controlling System, which is
based on 10T, is to automate farming and increase
agricultural output. Sensor data is sent over the
cellular network, where it is processed by the
system to determine what has to be done in terms of
corrective and preventive actions. A wireless
communication system based on the cloud is
proposed by Shweta B. Saraf et al. [2] to monitor
and control a number of sensors and actuators in
order to determine the water requirements of plants.
Water consumption was decreased by implementing
an automatic irrigation system depending on soil
moisture. Moisture sensors were utilized by
Abhishek Kumar et al. [3] to monitor the moisture
content of the different plants. The sensors then sent
a signal to the Arduino board, which turned on the
pump and employed a rotating platform or sprinkler
to water the corresponding plant. Rahul Dagar et al.
[4] suggested a simple architecture for Internet of
Things sensors to gather data and transmit it to the
server via Wi-Fi so that the server may make
decisions based on the information. An Internet of
Things (1oT)-based wild animal intrusion detection
system was presented by Prajna P et al. [5] to
monitor the area and take pictures of any intruders
using a camera and sensor. Image processing is used
to process classified images so that appropriate
actions can be taken.

Using Arduino and cloud computing,
Rajalakshmi R et al. [6] developed an Internet of
Things (1oT) based agriculture stick for real-time
monitoring of temperature, humidity, soil moisture,
electrical conductivity, and rain status. An Arduino-
based water irrigation system with inputs from both
sensors was proposed by Shruthi Bansod et al. [7].
The amount of water to be given to the farm will be
determined by the system based on the data obtained
from the spoil sensor. Farmers' physical labor is
reduced, and by doing away with manual switching
mechanisms, it helps to make better use of the
resources.
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The Animal Detection System in Farm Areas
was created by Vikhram B et al. [8]; it uses PIR and
ultrasonic sensors to detect animal movement and
transmit a signal to the controller. By making noise
and sending a signal to GSM, it distracts the animal.
The forest department and farmers receive the result
from the system instantly.

Existing Work

loT-based smart farming is designed with several
agriculturally necessary measures in mind. Actually,
a great deal of study is conducted to improve how
well the agricultural sector operates. Green house
watering and roofing are controlled with Arduino by
using the statistical data gathered from the sensors
(such as temperature, humidity, wetness, and light
intensity sensor) [9,10]. To make decisions, the
gathered information is compared to the weather
forecast. Using Internet of Things technology, the
system is equipped with sensors to track data and
send it to the farmer via a web server.

In the context of wireless sensor nodes, the
system previously described is comparable. The use
of communication technologies and the nodes' data
storage are the only differences. As the number of
nodes increases, the server requires more storage
space, which drives up the cost. In order to improve
system performance and data storage, this study
suggests an intelligent agricultural system that uses
sensor networks, cloud computing, and Internet of
Things communication technologies. In this setup
communication delay and accuracy lagging were
there.

Proposed Work: SIIFSC

By keeping an eye on the field and taking
appropriate  action without requiring human
participation, the suggested system contributes to
the improvement of both the quantity and quality of
the farm. 10T and cloud computing together have the
potential to be more effective. This system gathers
environmental data, including moisture content,
temperature, rainfall, and so forth, from a variety of
sensors placed across an agricultural field. Through
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an loT gateway (Thingspeak), the sensed data is
stored in the cloud and seen in real time.

By comparing the sensed readings and
predefined threshold values that are supplied into
the cloud based on crop selection, the cloud server
makes decisions. Here, Raspberry Pi is utilized in
place of Arduino for improved performance &
accuracy. Additionally, the controller receives an
input signal from PIR and ultrasonic sensors that
identify the presence of animals on the farm. The
board is activated instantly, and the animal will be
redirected off the farm by a sound produced by the
system. This mechanism safeguards the farm and
poses no threat to humans or animals. The
technology will advise farmers on when to plant
their crops based on climate conditions.

Fig 1: Block Diagram of Proposed Work IIFSC

Following are the Sensors wused for this
Application Area

Raspberry Pi: The Raspberry Pi is a crucial
component for networking and computing in the
Internet of Things. With automation, it provides
remote location controlling. There are several
Raspberry Pi versions available. The Raspberry Pi
Version 3, an ARM Cortex, and one gigabyte of
RAM are the parts that make up the system. In
addition, it has a Micro SD card slot, four USB
ports, a full HDMI port, a 3.5mm audio jack, forty
GPIO pins, a Display interface (DSI), and a video

camera interface (CSI).
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Fig 2: Raspberry Pi

DHT 11 Sensor: The digital signal output of
the DHT11 temperature and humidity sensor
complex is calibrated. Temperature and humidity
sensor technologies, along with digital signal
gathering techniques, can provide high reliability
and long-term stability. It contains both an NTC
temperature sensor and a resistive-type humidity
sensor. By integrating with an 8-bit microprocessor,
it provides outstanding quality, quick response
times, immunity to interference, and affordability.

Fig 3: DHT 11 Sensor

pH Sensor: pH is monitored for a variety of
purposes, including  process  control in
manufacturing, food production, safety appliances,
medical, and environmental fields. Litmus paper, a
pH-sensitive glass electrode, sensors with ion-
selective layers on FETS, and other devices are used
to monitor pH. The soil's acidity and alkalinity are
measured with a pH sensor. Plants thrive in pH
ranges between 5.5 and 7.0. If it rises above the
threshold, the farmer is notified right away.

P~
I

Fig 4: pH Sensor

Soil Moisture Sensor: This sensor can be used
to test the soil's moisture content. The yield will be
higher when there is a shortage of water in the soil;
otherwise, it will be lower. It is this sensor that
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allows plants to be watered automatically. The
sensor generates both analog and digital outputs and
operates on the open-short principle.

i<
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&

Fig 5: Soil Moisture Sensor

When the soil is dry, current cannot flow
through it and it functions as an electrical circuit.
However, current can flow through damp soil, the
circuit is said to be short, and the output is zero. It
turns the pump ON or OFF based on the output.

Ultrasonic Sensor: Non-contact measurement
between 2 and 400 cm is possible with the
ultrasonic module; the range can be as much as 3
mm. Its transmitter, receiver, and feedback circuit
are all ultrasonic. When a high-voltage electrical
pulse is given to an ultrasonic transducer, it
produces a burst of sound waves and vibrations
across a specific frequency band. Sound waves
bounce back from obstacles in front of the ultrasonic
sensor, creating an electrical signal. It is computed
how long it takes to send out sound waves and
receive an echo.

Fig 6: Ultrasonic Sensor

Afterwards, the receiver detects the receiving
echo and produces a waveform with a time period
proportional to the distance. The microcontroller
that is linked receives the signal and executes the
required operations.

PIR Sensor: PIR sensors enable motion
detection within their detection range. It is easy to
use, compact, and has minimal power and cost.
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These sensors are frequently found in devices and
appliances used in offices and residences. A PIR
sensor can identify movement within a 10-meter
radius of the sensor. Since the power is usually up to
5V and the actual detection range is between 5m and
12m, it is a median figure.

Fig 7: PIR Sensor

Flame Sensor: One type of detector used to
identify and react to flames or fires is the flame
sensor. Because of its technique for detecting the
flame, this sensor responds more quickly and
accurately than a heat/smoke detector. This sensor
picks up flames at wavelengths between 760 and
1100 nm from the light source.

Fig 8: Flame Sensor

Rain Sensor: One type of switching device that
is used to detect rainfall is a rain sensor. In addition
to detecting the strength of the rainfall, it serves as a
switch when a drop of rain passes through the rainy
board. The module has an LED power indication, a
rain board, a control board that is separated for
greater simplicity, and potentiometer-adjustable
sensitivity.

Fig 9: Rain Sensor
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Relay: An electrically operated switch could be
a relay. An electromagnet is often used in relays to
mechanically actuate a switch. When a separate
low-power signal is required to control a circuit,
relays are employed. Here, the relay is being
controlled with that purpose in mind.

Fig 10: Relay

Interfacing with Motor

motor

Swv de
RELAY L

Fig 11: Relay with Motor

To pump water to the field, a relay is interfaced
with the motor depicted in Figure 10. By connecting
it to a Raspberry Pi, it can be electronically operated
to artificially give water to the field as needed.
Signals can be sent to turn it on or off as needed.
Pumping is the process of artificially supplying
water. The types of water pumps that are employed
are numerous. A submersible water pump that is
connected to a power source via a relay is used in
this operation.

Python IDLE: An Integrated Development
Environment (IDE) for Python is called the
Integrated Development and Learning Environment
(IDLE). Similar to Python Shell, IDLE can be used
to develop, edit, and run Python scripts in addition
to executing a single statement. For writing Python
programs, IDLE offers a feature-rich text editor with
syntax highlighting, auto completion, and intelligent
indentation. Additionally, it provides a debugger
with tools for breakpoints and stepping.

Thing Speak: The IoT Cloud platform Thing
Speak allows sensor data to be sent to the cloud.
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With MATLAB or other software, this can analyze
and show data and create its own applications. This
contains a REST API for internet services that
enables the development of Internet of Things
applications as well as the collection and storing of
sensor data in the cloud.

Working Setup

The system could consist of both software and
hardware. The Raspberry Pi board is attached to the
sensors, and it feeds data into the controller. Figure
12 displays the sample working model. After that,
the sensed data are kept on cloud storage for later
decision-making. Farmers can more easily view the
information from the ThingSpeak web application
or mobile device by storing the data.

Semsors — Macrocomtrolles

I .

Faeld Commumcation
Technology

|

Database

Fig 12: Working representation block diagram

All of the employed sensors' readings are
available on this platform. In addition, it gives the
user guidance on what to plant depending on climate
and temperature in relation to the crop
recommendations fed into the cloud platform. The
PIR and ultrasonic sensors identify the presence of
every animal that enters the farm area and notify the
controller of its arrival. In addition, it produces a
sudden rush of sound waves similar to electric
pulses that drive the animal off the property

Conclusion & Future Work

This work suggests an automated farming system
that uses smart 10T and cloud computing to increase
agricultural productivity. Through loT, the detected
data will be transmitted, and the system will be able
to display it so that preventive and remedial action
may be taken. This system is designed to give
Indian farmers the best possible 10T architecture for
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agricultural, resulting in increased productivity and
quality of output, reduced usage of electricity and
water, and more economically efficient crops that
yield higher profits. In the future, web servers and
machine learning algorithms can work together to
make intelligent decisions for effective farming.
Future work will primarily concentrate on adding
more sensors to this system in order to collect more
data, particularly in relation to pest control, and on
using artificial intelligence to wupgrade this
agricultural Internet of things technology to a fully
automated system.
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Abstract

Given the speedy evolution of threats in phrases of each complexity and scope, cybersecurity has emergesas an problem of
the maximum significance withinside the virtual age. When it comes to combating the Ever-increasing surroundings of
cyberattacks, conventional strategies of chance detection and prevention are frequently ineffective. The motive of that is to
analyse the usage of machine getting to know strategies to enhance cybersecurity measures, with a selected emphasis on
threat detection, prevention, and response. To begin, an exam of the ideas of machine getting to know and the significance
of this area to cybersecurity is presented. When it comes to Recognising and mitigating cyber threats, some of unique
device learning Methodologies, inclusive of as deep learning, signature-primarily based totally detection, and anomaly
detection, are evaluated in terms of how effective they are

Keywords: cybersecurity, malware classification, intrusion detection, botnet detection, machine learning, deep learning
etc.

Introduction

In an era that is characterised by the pervasive
presence of digital technology, the field of
Cybersecurity serves as an critical defence in

Machine learning approaches provide a
dynamic manner to augmenting fashionable safety
measures, that's a giant development withinside the
field of cybersecurity research. Through the

opposition to the continuously moving terrain of
cyber threats. Despite the fact that the growth of
networked technologies, cloud computing, and the
Internet of Things (IoT) has brought about new
levels of convenience and efficiency, it has also
Made people and businesses liable to a huge style of
threats. Traditional strategies to cybersecurity, no
matter their importance, often war to hold up with
the degree of class and the quantity of attacks which
are happening withinside the cutting-edge era.

In reaction to this unrelenting challenge, the
incorporation of strategies that use machine learning
has emerged as a powerful ally in the fight to protect
digital assets. The unstoppable Ascent of device
learning, which has been propelled via way of
means of tendencies in laptop power, the availability
of data, and inventions in
algorithmic design, has liberated capabilities that are
transformative across a wide range of fields.

utilisation of algorithms that are able to acquire
understanding from data, specialists withinside the
discipline of cybersecurity are capable of gather a
fixed of gear which are of awesome price so one can
proactively shield networks, systems, and sensitive
information.

Cyber Security Approaches
T
NG
Detection Predictio Pre
il ‘\
Machine Leaming || Evolutionary Algorithm || Statistical Approaches | | Network Traffic Analysis
Supervised Genetic Algorithms Markovian Models
Un-Supenvised Principal Component Analysis
Semi-Supervised | Clustering
Reinforcement Entropy Analysis
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Review of Literature

(Ijmtst, 2023) Studied “Machine Learning
Approaches for Prediction and Prevention of Cyber
Attacks for Cyber Security” and discovered that the
current rapid digitization will raise the cost of data
violations. Cyber hazards brought on by hackers and
other online criminals usually lead To a loss of
records protection, which ultimately consequences
in sizable monetary losses and a negative image for
the business. The quantity of cyberattacks on
expanding businesses has steadily increased over the
last few years.

It is impractical to apply human evaluation of
cyber threat Discovery and assist for cyber risk
detection in view that it's miles costly, time-
consuming, and error prone.(Neelu Khare, 2020)
Studied “Cybersecurity Threat Detection the use of
Machine Learning and Deep Learning Techniques
and discovered that the Internet of Things (l1oT) and
Industry 4.0 Have led to a great boom withinside the
quantity of internet-related devices. This gives a
tremendous undertaking for cybersecurity risk
detection structures to successfully detect all
malicious programmes and events in the network.
All forms of assaults, including fileless Malware,
intrusion, botnet, and malware, are a part of the
converting hazard landscape. To identify Malicious
occurrences, a mastering detection device ought to
take a look at the program's behavioural Pattern. In
this context, we've got placed forth fashions that
leverage system gaining knowledge of and deep
learning approaches to identify the harmful
programmes and events within the system. (Lee et
al., 2019) Studies Cyber Threat Detection Based on
Acrtificial Neural Networks Using Event Profiles and
found that one of the major problems with
cybersecurity is the availability of an automated
method for detecting cyberthreats. In this paper, we

describe an artificial neural network-based
cyberthreat detection method. The suggested
solution improves cyberthreat identity through

changing a huge range of accrued protection
activities into precise event Profiles and making use
of a deep learning-primarily based totally detection
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algorithm. (Chukhnov& Ivanov, 2021) Studied
Algorithms for Detecting and Preventing Attacks on
Machine Learning Models in Cyber-Security
Problems Researchers discovered that machine
gaining knowledge of algorithms are vulnerable to
lots of assaults supposed to trick the structures into
making intentional mistakes.

An evaluate of attack technology on schooling
datasets and models with the intention of causing
damaging (poisoning) effects is given in the article.
Trials were carried out to use the present day attacks
on exceptional models. There has been evolved a
comparative evaluation of the cyber-resistance to
unfavorable facts acts of several models, most
commonly employed in operating systems. It is
looked at whether the several models that are most
frequently applied to damaging information
influences are stable. In the event that up to 50% of
the training data are contaminated, the models’
stability is demonstrated. (Apruzzese et al., 2023)
Studied The Role of Machine Learning in
Cybersecurity and determined that The blessings of
synthetic intelligence (Al) at the moment are
extensively acknowledged due to the growing
complexity of contemporary information systems
and the ever-increasing flow of massive data that
results from them. In particular, machine learning
(ML) techniques Are already getting used to cope
with a number of real-international problems,
specifically with the introduction of deep learning.
Machine translation, ride and excursion suggestions,
object Detection and tracking, or even some of
makes use of in healthcare are exciting times of the
useful applications of machine learning.

Furthermore, because machine learning has
established such promise withinside the context of
self reliant riding and telecommunication Systems,
it's miles as it should be seemed as a era enabler.
Studied Cyber Security Using Machine Learning
Techniques” He found that the look at of gadget
learning (ML), a department of synthetic
intelligence (Al), helps create systems that can
recognise patterns, draw conclusions logically, and
learn from past data with little assistance from
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humans. Cybersecurity approaches offer cutting-
edge security solutions for threat detection and
reaction. The previously used security solutions are
inadequate due to the fact thieves can now get round
traditional safety procedures. (Rana & Patil, 2023)
Studied “Cyber Security Threats Detection and
Protection Using Machine Learning Techniques In
IOT and located that With the emergence of the
Internet Of Things (loT), part computing, laptop
safety, and cyberattacks, generation has advanced to
the point of the fourth industrial revolution.

Cybersecurity threats arise from the rapid
growth of Internet of Things (I0T) gadgets and the
net in numerous forms, which generate more data.
One of the most important worries in 10T is the
detection and defence against cybersecurity attacks.
Many humans recall system learning (ML)
strategies to be among The maximum promising
methods to counteract cyber protection dangers and
provide protection. In many programs associated
with cyber security, system learning (ML) strategies
are essential. (Vadivelan et al., 2022) Studied “Study
On Detection Of Cyber Attacks Using Machine
Learning” and discovered that there is an urgent
need for creative and efficient protection structures
because of the developing complexity and class of
cyberattacks. Because machine gaining knowledge
of makes it viable to identify, categorise, and
mitigate cyberattacks, it has turn out to be an
effective weapon in the fight against these threats.
An assessment of using gadget learning techniques
in cybersecurity is given in this abstract. Large
quantities of data, consisting of system Logs,
community traffic, and person behaviour, may be
analysed via way of means of system mastering
algorithms to find patterns and abnormalities that
could be signs of cyberattacks

The Machine Learning-Cybersecurity Nexus

It is crucial to have a strong expertise of the
essential standards that guide machine learning
algorithms in  order to have a complete
comprehension of the combination of machine
learning and cybersecurity. With the motive of
shining mild at the diverse programs of Supervised
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studying, unsupervised studying, and semi-
supervised studying withinside the area of

Cybersecurity, this segment provides a top level
view of those 3 varieties of learning. The efficacy
Of device gaining knowledge of fashions is
contingent upon the life of rigorous schooling and
evaluation Processes.

In order to put a sturdy basis for the following
conversations, we investigate subjects like as
characteristic engineering, cross-validation,
assessment measures, and strategies to counteract
overfitting. The following phase presents a proof of
the diverse functions that machine learning performs
in the field of cybersecurity. These functions include
threat identification, prevention, and reaction. The
importance of recognising traditional and abnormal
Behaviours, automating incident response, and
integrating hazard intelligence feeds is brought to
light by this.

Machine Learning Fundamentals

Machine getting to know is the muse of
contemporary-day cybersecurity improvements as it
enables the evaluation of huge datasets, the
popularity of patterns, and the formation of
predictions that are essential for the detection,
prevention, and response to threats. Within the
scope of this Part, we can look into the essential
thoughts that underpin device gaining knowledge of
and the significance of these ideas in the field of
cybersecurity

Understanding Machine Learning Algorithms
The term "system learning” refers to a extensive
form of algorithms, every of that is designed to meet
particular requirements within the field of
cybersecurity. This subsection offers a precis of the
essential ideas, which can be as follows:

e Supervised Learning: In the process of
supervised learning, models are trained using
Datasets which have been labelled, with the
enter information being related to the output
labels that correspond to it. In order to finish
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duties which include class and regression, this
approach is absolutely necessary

e Unsupervised Learning: Discovering hidden
styles or companies is the purpose of
unsupervised learning, which entails education
fashions on records that has now no longer been
labelled. In the sphere of cybersecurity,
clustering and dimensionality discount are
applications that are frequently used

Training and Evaluation of Machine Learning
Models

The achievement of gadget mastering fashions is
contingent at the implementation of rigorous
training and evaluation processes:

Feature Selection and Engineering

The choice of features, additionally called input
variables, has a significant impact on the
performance of the model. The process of choosing
and engineering functions includes figuring out
which statistics houses are the most effective for a
certain endeavour.

Cross-Validation

In order to assure the generalizability of the results,
cross-validation strategies divide the dataset into
schooling and checking out subsets. This makes it
possible to conduct more thorough model
evaluations.

Evaluation Metrics

Metrics like as accuracy, recall, F1-score, and ROC-
AUC are extremely important in the field of
cybersecurity since they aid in assessing the efficacy
of A version in figuring out dangers at the same time
as concurrently decreasing the variety of fake
positives.

Overfitting and Regularization

An important thing of robust gadget learning
fashions is the improvement of techniques to save
you overfitting, which takes place while machines
memorise training data rather than generalising.
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Ensemble Methods

Some examples of ensemble techniques consist of
random forests and gradient boosting. These
strategies integrate severe fashions which will boom
the accuracy and stability of predictions.

Conclusion

Organizations and those alike face a non-stop battle
because of the continuously shifting terrain of cyber
threats. Despite the fact that traditional methods of
cybersecurity are necessary, they may be turning
into an increasing number of inadequate withinside
the face of threats which might be hastily being
developed. The purpose of this study was to
investigate the valuable contribution that machine
learning may make to the enhancement of
cybersecurity efforts, with a particular emphasis on
threat detection, prevention, and response.
Throughout the path of this voyage, we have
investigated the various applications of machine
learning. These applications include anomaly
Detection and signature-primarily based totally
detection, in addition to behavioural analysis,
predictive  analytics, and natural language
processing. A first-rate stage of precision, speed, and
flexibility has Been confirmed through those
programs of their potential to discover and fight
threats.
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Abstract

The patient’s medical history and prescription information are stored in electronic health records. The attackers are
drawn to the health records because they contain valuable information. An incorrect medication or operation is the result
of losing an electronic health record. In order to enable efficient diagnosis and treatment, EHRs typically containextremely
sensitive and vital patient data that is routinely exchanged among physicians, radiologists, healthcare providers,
pharmacists, and researchers. By using key exchangeprotocols, multiple parties can create a shared encryption key that
they can use to sign or encrypt data that they intend to exchange. Expanding key exchange methods with certificates to a
bigger system could be challenging since they need a reliable third partyto confirm the accuracy of the messages they
receive. They require ample storage.

Introduction potential to expose sensitive information. Big data
Using computing resources that are provided as a that is multimedia is hard to preserve.

service over a networkis known as cloud computing

technology. In order to store and carry out the Disadvantages Exiting Systems

intended business processes, users of the cloud ¢ Danger of improper data management.

computing paradigm must grant access to their data. *  Reduced Safety.
sensitive and important data stored on clouds, cloud various applications.
service providers are required to offer trust and

; *  Fewer Users: More Compliant.
security.

Concerns exist about fine-grained, adaptable,
and scalable access control in cloud computing.
Resource management is better handled by cloud
computing since the user is relieved of the burden of
locating resources for storage. When a user is done,
they can either release the additional data they have
requested from the cloud provider or continue to

* No guarantee of accuracy.
*  Qut of the reach of remote users.

- Data transferri
store it. Data nomalzation

Feature Selecton
System Analysis

Existing System
The current system is manual, mostly paper-based,

and devoid of standards. Large hospitals are unable I Altack Recogiton L__’] 0aw~mwem9|
toundertake the time-consuming and laborious task /\
of recording all information on paper. Concerns | intrusion l | Normai Fiow |

about privacy leaks may also arise from personal
information. Users that are dishonest have the
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Proposed System

Establishing a key is the first stage in establishing
secure communication between two parties.
A technique called Key Establishment (KE) enables
two interacting parties to share a secret key. The
suggested system can maintain the confidentiality of
information sent based on  physiological
characteristics and offer ECC-based verified access.
Use secure session protocols and a comparatively
efficient key exchange to ensure 100% secure
communication.

This characteristic makes guarantee that, in the
face of a passive adversary, the compromise of one
or more entities’ long-term private keys does not
result inthe compromise of previously agreed- upon
session keys established by honest entities. The user
should send a request message to the data provider
if they still need access to the data after the session
has ended.

Advantages of Proposed System

* Finding the characteristics and variables that
influence how well key agreement and key
generation systems function is the aim of the
proposed effort.

*  Minimize the loss of data.

* Using ECDH and the Control Unit, resolve
issues with the current authentication technique
and boost performance.

*  Elevated security.

System Specification
Hardware Requirements
*  Processer :
* 26.0GHZ
* Ram 1 4GB

* Hard disk : 160GB

* Compact disk : 650mb

* Keyboard : Standards keyboard

Dual core processor

¢ :15 Inch color monitor

Software Requirements
*  Operating system : window OS.
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* Frontend: ASP NET.

* Ide : visual studio 2010.

* Backend: SQL server.

¢ Application : web application.

| TYPES OF CLOUD COMPUTING |

Based on
Service Model

Based on
Deployment

Infrastructure - f/ Software as

- asService  Platform as a Service

Pablic (laas) aService (Saas)
(Paas)

®) (i
h)
)

Data Flow Diagram

A two-dimensional diagram shows how information
is moved and processed within a system. Each data
source is identified along with how it works with
other data sources to provide a commonresult in the
graphical representation.

When creating a data flow diagram, one must
first identify external inputs and outputs, then
ascertain the relationships between the inputs and
outputs, and finally provide visuals that illustrate the
relationships and outcomes of the connections.
Teams working on design and business development
might discover or enhance specific areas of data
processing by using this kind of diagram to depict
the process.

System Testing
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Type of Testing

Testing is a set of various examinations with the
main goal of thoroughly taxing the computer-based
system. Even though every test has a distinct
objective, all of them should confirm that every
system component has been correctly integrated and
is carrying out its assigned duty. Testing is the
process of determining whether the created system
satisfies the real requirements and system
objectives.

The goal of testing is to identify mistakes. A
test that has a high chance of uncovering an
inaccuracy that has gone unnoticed is good. A test
that findsthe hidden fault is considered successful. It
is the goal with which test cases are created. A test
case is a collection of data that will be input into the
system.

System Testing

Once validated, a system must be extensively tested
to make sure that all of its parts are fulfilling their
designated roles and that it continues to function
properly even in the event that incorrect data is
entered or functions arerequested. Creating a list of
test criteria either for the entire system or for certain
hardware, software, and communications
components is the first step in the testing process. A
structured system testing program may be built for a
sensitive and significant system, like an electronic
voting system, to guarantee that every part of the
system is adequately examined.

Validation Testing

It is necessary to generate both valid and invalid
data, and then design the program to process and
identify faults in this data. When a user of a module
want to access a page, they must utilize the login
page and provide their password. The user receives
a message such as “you must enter user id and
password” if they enter the wrong password or use
rid. Here, the user- provided inputs are verified.
That is textbox validation, password validation, and
date format validation. Modifications that are
required in light of the testing’s findings
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System Implementation
Name of the Modules

¢  Authentication Framework.
*  User Enrolment.

¢ Keydistribution.

* EHR sharing.

* Key and session verification.

Module Descriptions

Authentication Framework

The admin needs to set up a structure for safe HER
sharing. A Key Exchange (AKE) mechanism that
enables mutual authentication between doctors and
the admin via a control unit underpins the security
of the connection between doctors and the
intermediate server. Next, design a control unit for
the process of verification. Establish security
constraints and key generation features.

User Enrolment

The process of enrolling with an application to
initiate communication isknown as user enrolment.
Doctor and admin are the definitions of users here.
They both register for this application and receive
authentication keys to complete the login procedure.
They must provide information such as their name,
father’s name, gender, age, phone number, email
address, login, and password throughout the
registration procedure. The control unitis receiving
the registered details for verification.

Conclusion

Implement ECDH-based key- exchange protocols in
the proposed effort to determine the optimal
algorithms  for  lightweight cryptography in
emergency and critical infrastructure scenarios. The
goal of the proposed work is to determine the
characteristics and variables that influence how well
key generation and agreement methods operate.
Utilize the Control Unit and ECDH to enhance
performance and solve the issues with the current
authentication technique. Future research has been
noted, including the requirement for a more
thorough evaluation of the use of physiological
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variables as a source of entropy for cryptographic
keys. It is proposed to execute the adaption of this
secure data exchange procedure to various
applications in the future, utilizing a real- time
sensor-based approach.
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Abstract

A flexible way to direct packets to the communications community is the use of a desktop that receives information as
stated in our study of intelligence. We show that the Q-routing method previously shown on small toy networks can be
upgraded to larger real-size networks. The overall effectiveness of that route on networks made up of three top-of-the-line
networks has been examined: random communication, special attachment (PA) and precise structure recognized as
topology (HOT), designed to mimic. Topology of internet router degree to send data from source to destination. Our
simulation shows that in terms of finding alternatives under overload, HOT topology is in a position to offer significant
benefits over the PA community that is seen in the form of harps where there are barriers to discussion. We demonstrate
that the Q-routing approach, which was previously proven on small toy networks, can be extended to realistically sized big
networks. Researchers have examined the effectiveness of this routing strategy on three artificial networks with varying
topologies: random connections, preferred attachment (PA), and highly optimized topology (HOT), an architecture created
to imitate the router level topology of the Internet. Our simulations demonstrate that the HOT topology can provide a
significant benefit over a PA network, which is characterized by hubs where communication bottlenecks arise, in terms of
finding other channels under high loads.

Keywords: adaptive routing - preferential attachment - highly optimized topology - reinforcement learning

Introduction
Route navigation is a common problem for
development  through  network-based  visitor

networking can determine the route table.
Such self-doubt leads to serious developmental
problems. Early work in this region contains the use

systems, from road transport infrastructure to digital
information packages. In preliminary exchange
networks, router degree algorithms are typically
designed to stand, and router tables are stored at
each location consistently by combining shorter
routes between source pairs and vacation area [1].
Dijkstra shortcut algorithm and vector routing
algorithm are common versions of algorithms to
improve calculation of route tables. With the
demand for networks in ever-increasing tourist
loads, as well as the increasing use of curved public
spaces such as wi-fi communication facilities (and
the modern concept of the ‘Internet of Things' [2]),
there are those looking for a more flexible
(or flexible) route. traffic adjustment and social

of the Hopfield community as a basis for
establishing the complexity of Travel Salesman
[3-5]. Strengthening learning, the department of
machine learning [6], has been a very effective way
to integrate and solve problems of hard work. An
example of this is the cash arrival arrangement
designed as an expert problem [7]. Recently, the
method has also been used to capture images of
employees on common neural networks to introduce
the relationship between contour link and curve
tracking [8]. In the case of roaming the chat
networks, Boyan and Littman introduced
Q-routing, an application for enhanced learning, in
its original design as Watkin's Q-learning [9]. This
work has established that the flexible route desk
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should also be read for general public performance
as compared to the average time of expansion of
packages that can be expanded under heavy loads.
However, the show by Boyan et al. it used to be in a
very small community of 36 nodes a grid topology.
Subsequent work in training explored networks of
250 nodes and studied the cost of directional and
output power [10 - 16]. Although the work of Boyan
et al. [17] is over two years old, the next work on
this subject using countless authors did not mention
major networks or topology with special links. Since
then, chat networks should increase their size, and
upgrade their connection structures to target a larger
number of users. Thus a powerful test of the full
functionality of Q-routing on real-size networks and
connecting houses as viewed online.

It is organized. This is the work done in existing
research. In this paper, we consider the number of
community topology with a variety of locations set
at 500 and the number of social networks set at
5000. In a network of this size, we designed it based
entirely on the IBM pink ebook. [18]. We create
different social topologies with random connections
between nodes and sequential links with the help of
special attachments [19]. We also consider the
concept of a novel public building, which is
considered an advanced topology as a result

Li et al. [20] designed to show more of the level
of the Internet level router than the popular
attachment network. As such, all site visitors from
the network component should transmit through
connected routers. By doing this, we show in this
paper that the Q-routing approach reaches large
issues of route flexibility. Our differences also
reflect the impact of unconventional topology on
how Q-routing can help improve overall
performance when networks are under increasing
traffic volume. The paper is filed as follows. The
second section provides notes and ideas on how to
Q-routing, and how to practice to find the best ways
to transfer packets on the network.
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Q-Routing: The Basics

Route agreements are designed to find the most
effective means of transferring public packages that
aim to reduce durability, simplification, and
stability. In addition, route agreements can
communicate between nodes in the community with
the help of packet routing that must specify a
neighboring destination. Since then, chat networks
have often converted to user clauses, as well as their
connection structures. Therefore, a package route
with dry route tables will probably not fit in these
networks. Additionally, the package route should
alternate route tables based entirely on route routes
in the community that affect community
performance. For example, route tables can be
converted primarily on a long-term basis to locate
vacation destinations in less time. Q-routing is used
in the context of public numbers, on the other hand
it no longer applies to large networks such as the
online community of packet transfers to avoid
congestion on popular routes. In addition, internet
networks have been growing rapidly, and they also
need to find a high-quality routing algorithm to
ensure an exciting and durable delivery. Therefore,
this is a desirable risk to follow the Q algorithm in
the online community fashion that should be
stronger as visitors to the public domain increase,
and choose the best ways to avoid traffic congestion
which is a satisfactory guarantee of network
delivery. As such, Q-routing accelerates from Q-
learning which is a single Reinforcement Learning
(RL) method of the proposed route, and is designed
primarily based on the RL framework to achieve its
goal. Additionally, package lists should be updated
regularly until traffic congestion occurs on online
networks. Therefore, everywhere in the community
should find a good neighborhood with the package
sent to their destination, and should avoid
overcrowding. Allow N = {1, 2, 500} a set of nodes
or regions on an Internet network that can select a
route using long-distance view between source and
vacation area in public (location), and then.
provided as a route table in the Q-values clauses to
apply the route policy. Action set (a) is a set of
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neighboring notes that can precede the destination.
According to the work of Boyan et al. [17], the
optimal delivery time for packet P between the
supply area x and the holiday destination d using the
neighboring area y can be represented as Qx (d, y)
which should take less. transit time between node y
and n d d packet transfer. Additionally, the x-
location should receive the rated route information
between the neighboring area y and the destination d
to make the route route forwarding package P with
the help of node y. As the following figure
represents the minimum time limit for node y.

t = mi e/
min Qy(d, =)

where z is a neighbor of node y. Consider, if packet
P can not work quickly and should be applied to the
node x line before giving the packet stop time P
represented as . Additionally, the transfer time
between node x and node v is represented by using s
when the estimated transmission time between node
x and node y is confirmed as Eq. 2.

AQu(dyy) =nlg+s+t—Qudy)

where z is a neighbor of node y. Consider, if packet
P can not work quickly and should be applied to the
node x line before giving the packet stop time P
represented as ¢. Additionally, the transfer time
between node x and node y is represented by using s
when the estimated transmission time between node
x and node y is confirmed as Eq. 2.

AQu(dy) = nlg+s+1t-Quldyy)) )

place n reading level, and the phrases (q + s +t) and
Qy (d, y) symbolize new limited time and estimated
ancient time respectively. Because the Q-line should
change your channel desk primarily based on
measurement delivery time for neighboring nodes.
Finally, we will find the Qy (d, y) tables for it. Each
node is used to select a neighboring node to avoid
overcrowding network.
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Internet Network Model

In this paper, the three topics of social media
headlines are different to find out how
communication affects social functioning as a whole
as line extensions. In addition, OMNET ++ 4.3.1
community simulation software is used to build
these networks, and it works on University brilliant
pc (Iridis 4)

Network Topologies

In this section, three patterns of social structure
fashion experts namely random network, random
community with special adhesion and heuristically
optimal topology are considered.

Random Network Random community as
evidenced in Fig. 1 is a basic network model that
provides a fixed list of nodes and links the entire
link between a pair of nodules with a chance p. The
random network communication system creates a
large object that attracts the attention of the network
to study the transformational homes of its class
[23,24].

Random Network with Popular Attachments In
many real networks such as affiliates and quotation
networks they constantly improve the size of the
community by inserting nodes and edges in
accordance with the distribution of power law [25 -
27]. In these networks, new nodes choose to join the
current node with a wide range of connections as
new nodes are introduced to the public depending
on the opportunity associated with a variety of
modern nodes. This process is known as special
attachment as proven in Fig. 2, and the fake code of
these public buildings is provided in [19].
Heuristically Optimal Topology Heuristically
ultimate topology (HOT) as evidenced in Fig. 3 is
designed entirely based on the integration of
technical and economic issues in order to follow the
social theme and social sector planning [20]. For all
site visitors from the edge community should be
forwarded to the community through connected
routers leading to greater congestion in the network
environment. In addition, the extension of the
transfer will be increased.
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Fig. 2. Random network with preferential attachment

if the public crosses a certain distance from their
destination. So, HOT topology too is designed to
reduce the distance between the public domain and
the half in order to limit transmission time. Li et al.
[20] recommended that HOT topology is a structure
of three social classes: the spine, the gate and the
lateral nerves. In addition, the HOT topology needs
to reflect the distribution of the law of gravity to
reflect the relationship between the AS level and the
level of the route.

i
attachment, and then reconnect the social network to
create three layers of structure. Due to the core of
the community it should cover the congestion
closely, so it should have low connections that can
speed up its speed to improve network performance,
and moreover it saves value on repairs. Gate routers
are connected to the core of the community by
selecting different high-level nodes, and then
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connected to the public area in accordance with the
diploma of all gates.

Performance Networking Performance

This section provides an exploratory study that
introduces exploration set up, and provides test and
analysis results.

Test Settings

This test is intended to demonstrate the Q algorithm
of the package transmission algorithm during the
normal extension and distribution length of the line,
and how it tolerates visitor congestion under varying
degrees of load on three community tops. In this
paper, we set the packet size mainly based on
Ethernet jumbo frames that extend body sizes from
standard IEEE 802.3 for decommissioning.

The effect of TCP on the body [28]. Packet size
starts from 1526 bytes and should be less than
11,455 bytes due to the fact of Ethernet error
checking restrictions. However, the frame size of the
package contributes to the transfer of length to the
Ethernet hyperlink [28]. As such, we consider the
variety of packages produced publicly as a result of
the overcrowding of site visitors, and are referred to
as load levels. The load range is also accelerated
based entirely on the frame size of the package. For
example, upload Levels 1 and 6 include abnormal
body sizes of 1526 by 9156 bytes, respectively.
Thus, load degree 6 produces six times the 1526
bytes at a time. In addition, every node produces
periodically available packets that are sent to all
nodes in the network. Each container specifies its
terminus, and is shipped according to the route
table. In addition, a simple M / M / 1 mannequin
line is embedded in all nodes to store a few packets
with an unlimited FIFO line. In this paper, we have
long found that we can tell how much time a packet
should spend on line until it is transferred to a
network link. The overall performance of Q-routing
applications is contrary to the shortest route
algorithm.
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Test Results and Interviews

The fourth figure is to test the average transit time
between Q-routing and shortcut algorithm while a
variety of packages are expanded to make site
visitors more congested. Certainly it can be assumed
that Q-routing can limit the amount of time to load
degree 6 in the top three communities, and is not
much different from long queuing in phase 1
loading due to the fact that there is no
overcrowding. In addition, the Q-line can find
similar routes as shorter routes after the intersection
period which is why the normal stretch time at the
lower load rate is no different. In addition, it can
limit the length of 60.33 and 58.30% to load degree
6 when PA and HOT differ from a random network,
respectively. In addition, the PA community includes
the best lengths because some nodes in the network
are connected to a wider network, compared to other
nodes there is only one way to transfer packets as a
result of visitor congestion.

Fig. 4. Comparing average delay time between shortest path and Q-routing

In addition, assessing the average expansion
time at load degree 6 as evidenced in Fig. 5. which
contrasts with the high level of load between short
direction and Q-routing. Algorithms in three
community topology, can be considered Q-routing
The algorithm can reduce the average time spent by
59.46, 37.93, and 40.78% on Random, PA, and HOT
networks respectively because the Q-routing
algorithm is integrated into all nodes that reflect the
status of modern visitors. using its Q-page route
decision-making options, and selecting the most
effective ways to reduce site traffic congestion.
Figure 5 was found to be linear length between
loading phases 1 and 6 where the Q algorithm is
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used to transfer the packet to three network
topologies, and it is assumed that the distribution of
line size at each link in the random community
captures very small wide variations . The line size
for each load degree is due to the fact that the
informal community is constructed in an
interconnected position with an equal probability of
0.04, and results in a greater degree of node degree
connection. However, the PA community is different
from the random community with a new node
preferring to join current nodes with a large diploma
in communication, thus leading to this community
progressing to only one side, and this is the reason
why this community holds a very simple list. line
size per load level compared to network loosening.
In addition, the HOT network is built on the re-
connection of the node diploma of the PA network,
so it can reduce visitor congestion and contain a
reduced line length compared to the PA network, yet
holds a larger line size than the random network due
to the site. guests will be crammed into the core of
the routers connected to the low connection of the
node diploma.connection.

Fig. 5. Distribution of queue lengths between load levels 1 and 6 on three networks

In short, a short router algorithm is no longer
suitable for transmitting packets if there is a large
range of packets that would like to be sent to the
network because it uses a fixed router desk to
transfer packets, and moreover leads to hard work.
get a visitor congestion by realizing that it always
uses the same package transfer route. In addition, Q-
routing can find similar routes as shorter routes if
they learn until the time to meet. Therefore, the Q-
routing algorithm should transfer packets especially
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if the number of packets is constantly increasing
because your tracking desk may be at the current
level to select the appropriate node location to avoid
congested routing routes. its tourist destination.

Conclusion and Future Work

In this paper, the dynamic route has been tested for
communication networks primarily based on the
portable computer-assisted learning management
system. The concept, which is recognized as Q-
routing was often added a second time back.
However, that function and all the work you
mention was in the network of small toys. In this
work, we have proven that a Q-routing strategy can
reach the level of 500 network nodes and 5000
hyperlinks between them. The current standard for
router topology is HOT (Highly Optimized
Topology [20]) topology. When we compare the
networks of random special attachments with the
HOT of public topology with respect to the dynamic
route, we show how the random community gets the
best improvement in reducing the normal length by
large quantity because it is easy to find alternating
routes. The HOT topology, being a real-time online
mannequin capable of surpassing PA formation
significantly, suggests that a flexible route is a
potential alternative to real networks operating
under heavy loads. In our current work, we are
involved in exploring the flexible routing strategies
of mobile advertising networks that incorporate
routes into the Internet of Things' content. We are
also involved in additional algorithms that are
environmentally friendly to classify RL, such as the
SARSA algorithm [29] and its overall performance
enhancement strategies with service constraints
(e.g., limited bath sizes in nodes).
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Abstract

A recent development in Internet computing, cloud computing offers fresh insights into internetworking technology. In the
world of information technology, cloud computing has grown in importance. Confidential data security is a major topic of
worry since unauthorized people' access to it could lead to very serious issues. Proper approaches for data segregation
are essential for maintaining data security and confidentiality in cloud computing. on addition to providing tools and a
modeling environment, this paper compares and contrasts cloud computing with grid computing and offers advice on how

to safely store data and files on the cloud.

Introduction

Cloud computing offers high-level security, data
privacy, and safe access from anywhere at any
time[9]. Cloud computing refers to the provision of
computing as a service, as opposed to a product,
whereby computers and other devices are given
access to shared resources, software, and data.
Cloud computing offers software, processing, data
access, and storage services that don't require end
users to be aware of the setup and physical location
of the system providing the services. Cloud
computing providers store corporate software and
data on servers located remotely, and they deliver
programs via the internet that may be accessed using
a web browser. Foster, Zhao, Raise, and Lu [1]
define cloud computing as.

Cloud computing offers high-level security,
data privacy, and safe access from anywhere at any
time. The provision of computing as a service is
known as cloud computing. Cloud computing offers
high-level security, data privacy, and safe access
from anywhere at any time[9]. Cloud computing
refers to the provision of computing as a service, as
opposed to a product, whereby computers and other
devices are given access to shared resources,
software, and data.

Cloud computing offers software, processing,
data access, and storage services that don't require

end users to be aware of the setup and physical
location of the system providing the services. Cloud
computing providers store corporate software and
data on servers located remotely, and they deliver
programs via the internet that may be accessed using
a web browser. Foster, Zhao, Raise, and Lu [1]
define cloud computing as: cloud computing offers
high-level security, data privacy, and safe access
from anywhere at any time. The provision of
computing as a service is known as cloud
computing.

Computing  requires reliability,  security,
efficiency, and ubiquity. Today, cloud and grid
computing [21] is widely used in business,
government, education, and entertainment, utilizing
the 50 million servers that are installed at thousands
of datacenters worldwide. The spike in interest in
cloud and grid computing can be attributed to three
key factors:1. A sharp decline in hardware costs
combined with a rise in processing and storage
capacity2. The exponential increase in data size in
Internet publication and scientific instrumentation/
simulation.3.  Services computing widespread
acceptance. Computing requires reliability, security,
efficiency, and ubiquity. Today, cloud and grid
computing [21] is widely used in business,
government, education, and entertainment, utilizing
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the 50 million servers that are installed at thousands

of datacenters worldwide. The spike in interest in

cloud and grid computing can be attributed to three

key factors

1. A sharp decline in the price of hardware and a
rise in processing and storage capacity

2. The exponential increase in data size in Internet
publication and scientific instrumentation/
simulation.

3. Services computing widespread acceptance.

Principles of Cloud Computing

A cloud is an online network of computers and
servers that is open to the general public. All of the
computing resources are gathered by cloud
computing, which uses software to automatically
manage them. In order to improve the accuracy of
the information gathered and offer customers and
businesses more intelligent services, data analysis
integrates historical and current data. Users do not
need to know how to purchase servers, software,
solutions, and other items. Through the internet,
users can purchase computer resources based on
their own need.

In addition to merely gathering computer
resources, cloud computing offers a management
system and has the capacity to serve millions of
users at once. Virtualization is currently permeating
every aspect of data centers . It has enhanced service
capability and turned into a helpful tool. We only
need to install a virtual machine that runs on the
server when the server cluster's excess storage and
processing capacity eliminates the need to buy more
servers.

Iy

& &

)
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Network Diagram in Cloud Computing

The system management receives the user's request
after which it locates the necessary resources and
makes a call to the relevant provisioning services on
the system. These services launch the relevant web
application, carve out the required cloud resources,
and either produce or open the needed document.
The system's monitoring and metering features
measure cloud usage after the web application is
launched, allowing resources to be allocated and
credited to the appropriate user or users. The system
management receives the user's request after which
it locates the necessary resources and makes a call to
the relevant provisioning services on the system.
These services launch the relevant web application,
carve out the required cloud resources, and either
produce or open the needed document. Following
the deployment of the web application, the system's
metering and monitoring features follow the use of
the cloud to ensure that resources are distributed and
assigned to the appropriate user or users).

Physical Security

Physical security covers the hardware side of the
data center. It deals with online redundant issues
like power supplies. Application security measures
include

*  Redundant power supplies

* Redundant Internet connections

*  Redundant hardware

Application Security
Application security covers the software side of the

data center. It deals with online security issues like
hackers and viruses [8]. Application security
measures include:

*  Anti-virus detection software
* Data encryption software

*  Administrative controls

*  Security audit

Cloud Computing Benefits Include
Cloud computing offers high-level security and data
privacy, as well as safe access from anywhere at any
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time. It also has the potential to significantly
increase productivity and efficiency in the tax and
accounting industries.

*  Dedicated resources,

*  Improved resource use,

*  Anytime/anywhere data access,

*  Platform independence,

*  Security,

* Hassle-free maintenance,

Cloud Computing Services

The public can presently access a large variety of
Cloud services. Generally speaking, these services
fall into three categories.

*  Software-as-a-Service (SaaS)
* Platform-as-a-Service (PaaS)
* Infrastructure-as-a-Service (laaS)

Software-as-a-Service (SaaS)

SaaS, or software as a service Programs as
applications that are given to the user via a web
browser or any other web-rich client are generally
referred to as services [4]. Millions of users can
access programs through browsers thanks to this
type of cloud computing. According to users, this
can result in some server and software cost savings.
From the provider's perspective, there is only one
software to maintain, which can result in cost
savings. As of right now, the most well-known
provider of this kind of service is Salesforce.
com.The end user can access the service from any
location since the service provider hosts both the
application and the data. Examples are Cloud
Numbers,

Platform-As-A-Service (Paas)

Platform as a Service (PaaS), another name for
cloud platform services, provides a computing
platform and/or solution stack as a service. It makes
application deployment easier without adding to the
expense and complexity of purchasing and
maintaining the underlying software and hardware
layers.

August 2024

E-ISSN: 2456-5571

February 2014 issue of International Journal on
Computational Sciences & Applications (IJCSA),
\ol. 4, No. 1.86Google Apps, Sales Force, VMforce,
and Joyent Accelerator are a few examples.
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Infrastructure-as-a-Service (laaS)

Maximum control is possible when building a
computing infrastructure from the operating system
up with Infrastructure-as-a-Service [3]. The
Application Programming Interface (API) for virtual
servers offered by Amazon Web Services allows
users to access, stop, start, and customize their
virtual servers and storage. Examples include IBM
Cloudburst, Eucalyptus Community Cloud, and
Amazon EC2.While some service providers charge
for their cloud computing services, others give them
for free.

Grid Computers

By connecting dissimilar systems, grid computing
creates a single, cohesive architecture. By linking
the many components, grid computing creates a
virtual entire. Giving people access to IT resources
when they need them is the aim of grid computing.
Advantages of GC: Grid computing helps
businesses achieve two objectives:

* Remote access to information technology

resources

*  Total processing capacity

Distinctions between Clouds and Grids

Cloud computing is better suited to environments
where a large number of users are requesting small
amounts of data (or many but small allocation
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requests), whereas grid computing is better suited
for organizations with large amounts of data being
requested by a small number of users (or few but
large allocation requests)

Wolfgang Entsch, the driving force behind
Sun's grid initiatives and a current member of the
Open Grid Forum board of directors and advisor to
the EU DEISA project, clarified that grids are
ideally suited for complicated scientific activity in
virtual organizations. Conversely, he argued, clouds
are ideally suited for straightforward tasks like
numerous quick jobs.

Guides and Simulation
Gridcomputing and Cloud
Several products and tools that support the creation
of cloud and grid computing applications include:

Settings for

* Zenoss is an all-in-one solution for IT
infrastructure monitoring. Networks, servers,
virtual devices, storage, and cloud deployments
are all managed by it.

* To assess the needs of large-scale cloud
applications, developers might consider using
CloudSim and CloudAnalyst. It provides
developers with information on how to split up
programs between value-added services and
cloud infrastructures.
3. Because of Cloudera's flexibility in handling
cluster-based, data-intensive queries, cloud
computing deployments are using the open-
source Hadoop software framework more and
more.

*  4.With the capabilities of Google Web Toolkit
(GWT) paired with a next-generation fast
application development tool called Spring
Roo, developers may create sophisticated
browser apps for use in business production
settings.

* The Paradyn Performance  experiment
management is supported by this Grid
computing solution through methods for
quantitatively comparing several experiments
and performance diagnosis based on dynamic

instrumentation.
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* Nimrod-Guses uses the Globus middleware
services to dispatch jobs across computing grids
and find resources dynamically. It enables
researchers and engineers to plan parametric
experiments, stage data transparently, and do
programming at distant locations.

* Condor-G is a representation of the Globus and
Condor projects, allowing the use of enormous
resource collections spanning several domains
as though they were all part of the user's own
domain.A cutting-edge technology for quickly
developing applications is called Spring Roo.

Tips to Store Data and Files Safely in Cloud
The days of storing all of your files—including
music, pictures, and documents—on  your
computer's hard drive are fast drawing to an end.
The constant need for extra storage capacity to
house all of your digital assets is being addressed by
cloud storage.

An examination of the market size and annual
growth rates for public cloud services is provided
below:

o of Dot Prant

Final Report & Future Area

We have provided a thorough comparison
between cloud computing and grid computing in
this study. The newest development in computing
and storage is cloud computing. In any case, cloud
computing is becoming more and more
sophisticated, and as long as it is possible to access
it through web services at a fair cost without
requiring a significant investment in capital
infrastructure, it will undoubtedly spread and
generate a lot of demand in the future.
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Grid computing is the foundation of cloud
computing, which gives users access to shared
servers that distribute data, software, and resources
as needed.

It's becoming less common to store all of your
files—including papers, images, and music—on the
hard drive of your computer. The constant need for
extra storage capacity to house all of your digital
assets is being addressed by cloud storage.

More storage space to house all of your digital

assets is a constant problem that cloud storage is
helping to solve.The market size and annual growth
rates for public cloud services are analyzed as
follows:
The widespread availability of high-speed
broadband Internet will make cloud computing even
more crucial. Since cloud computing has become
popular, buying huge capacity hard drives is no
longer essential because data can now be saved on
the cloud. There are various challenges with cloud
computing to be solved, such as issues with
broadband spectrum availability, interoperability of
different systems, security, privacy, and service
quality.
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Abstract

Data mining for Web intelligence leads to formulate the Web a richer, friendlier, and more intelligent resource for users
sharing and exploring. Web acceptance mining has become the accountable of all-embracing research, as its abeyant for
Web-based alone services, anticipation of user abreast approaching intentions, adaptive Web sites, and chump profiling
are recognized. In recent times, an array of advocacy systems to adumbrate user approaching movements through Web
acceptance mining accept been proposed. Nevertheless, the superior of recommendations in the accepted systems to
adumbrate user approaching requests in an accurate website is beneath satisfaction. Diverse efforts accept been
fabricated to abode the botheration of advice afflict on the Internet. Web advocacy systems based on web acceptance
mining try to abundance users behavior patterns from web admission logs, and acclaim pages to the online user by

analogous the user’s browsing behavior with the mined actual behavior patterns.
Keywords: web acceptance mining, web advocacy, web log, web personalization.

Introduction

Web mining is the appliance of data mining
techniques to dig out knowledge from web data such
as web content, web structure, and web usage data.
The aggregate of advice accessible on the internet is
accretion rapidly with the atomic advance of the
World Wide Web and the appearance of e-
Commerce. Although users are provided with added
advice and account options, it has become added
difficult for them to acquisition the “right” or
“interesting” information, the botheration frequently
accepted as advice overload.

Recommender systems are alternative, user-
centric, able approaches to accouterment the
botheration of advice afflict by adapting the
agreeable and anatomy of websites to the needs of
the users by demography advantage of the ability
acquired from the assay of the users’ admission
behaviors. They can be about authentic as systems
that adviser users against absorbing advantageous
altar in a ample amplitude of possible options [2],
[25]. In contempt years there has been an accretion
absorption in applying web acceptance mining

techniques to body web recommender systems [5],
[13], [24].

Web acceptance recommender systems yield
web server admission logs as input, and accomplish
use of abstracts mining techniques such as
affiliation aphorism and absorption to abstract
implicit, and potentially advantageous abyssal
patterns, which are again acclimated to
accommodate  recommendations. Web  server
admission logs almanac user browsing history,
which contains affluence of hidden advice apropos
users and their navigation. They could, therefore, be
an acceptable another to the absolute user
appraisement or acknowledgment in anticipation
user models. Unlike acceptable techniques, which
mainly acclaim a set (referred to as the advocacy
set) of items accounted to be of absorption to the
user abject their decisions on user ratings on
different items or added absolute feedbacks
provided by the user [20], [21].

The web acceptance mining systems ascertain
user preferences from their absolute feedbacks,
namely the web pages they accept visited.
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Absorption  and  collaborative  clarification
approaches are accessible to absorb both bifold and
non-binary weights of pages, although bifold
weights are usually acclimated for accretion ability
[12]. Affiliation Aphorism (AR) mining can
advance to college advocacy attention, and are
simple to calibration to ample datasets, but how to
absorb page weight into the AR models has not been
explored in antecedent studies[18].

In this paper dissimilar web acceptance mining
methods for Web Advocacy Systems are reviewed.
The rest of the paper is put in order in the following
manner. The section 2 provides the literature survey,
section 3 presents the details about Web Mining
Nomenclature and section 4 concludes this paper.

Data Mining: A KDD Process .

o

Data mining: the core of
knowledge discovery
process,

Data Cleankng '
________ '
/:i_u Indegration
s Diatwhases

Literature Review

In this literature survey, various Web acceptance
mining techniques methods for Web Advocacy
Systems have been analyzed. The accent of Web
acceptance mining has led to an amount of assay
affidavit in the area. However, a lot of these
affidavit were hindered by some affectionate of
limitations. Different combinations of mining
techniques were already appropriate for web
admission recommendation. B.Nigam and S.Jain
have proposed a new way of alignment the Markov
model named as Dynamic Nested Markov
archetypal for clay the user web navigation sessions.
Activating Nested Markov archetypal uses the
nesting concept; the higher-order Markov archetypal
is nested inside the lower-order Markov model.
Through this nesting, the second-order Markov
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archetypal is accommodated central the first-order
Markov model. In Activating Nested Markov
model, all the advantages of lower-order archetypal
and higher-order model are accomplished in one
model. In this archetypal focus is on time
complexity and advantage of the anticipation state.
Result shows that the top advantage has
accomplished and time complication has-been
reduced [17].

Dhyani et al. have offered an innovative
archetypal based on Markov action for web
admission anticipation has check of top
complication due to application of all admission
sequences throughout the anticipation process [8].
V.V.R.MaheswaraRao and V.ValliKumari have
suggested board acquaint a new admission to
adumbrate users browsing behavior at two levels to
accommodated the attributes of the navigation. One
is class date and the added is web page stage. In date
one is to adumbrate category. The accidental
categories can be excluded. The ambit of adding is
massively reduced. Next, application pruned
Markov models application college adjustment in
the akin two to adumbrate the users browsing page
is added finer and top operational performance. The
after-effects of agreement prove the low
accompaniment complication and predictive ability
is able-bodied in both stages [19].

A.Anitha et al. have recommended that
admission for next page admission prediction. Its
use an accumulated admission of amalgam Markov
archetypal and a proposed archetypal which
acquisition out awful constant admission patterns by
brace astute abutting acquaintance based clustering.
The resultant patterns are awful relevant, and the
admeasurements abstracts set that is activated for
consecutive mining action is awful reduced. The
proposed adjustment resulted in acceptable
anticipation accurateness with beneath
accompaniment amplitude complexity. The check of
this plan is, about affiliated admission sequences are
not advised for mining process. Hence, it is
appropriate  to extend this plan by because
noncontiguous admission sequences also [3].
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M.Jalali et al. have designed a advocacy
arrangement  alleged  WebPUM, an online
anticipation using Web acceptance  mining

arrangement and adduce a atypical admission for
classifying user aeronautics patterns to predict users’
approaching intentions. The admission is based on
the new blueprint administration algorithm to model
user aeronautics patterns for the aeronautics patterns
mining phase. Furthermore, longest accepted
subsequence algorithm is acclimated for classifying
accepted user activities to adumbrate user next
movement. The proposed system has been activated
on CTI and MSNBC datasets. The after-effects
appearance an advance in the quality of
recommendations.  Furthermore, abstracts on
scalability prove that the ad measurement of data set
and the amount of the users in dataset do not
decidedly accord to the allotment of accuracy [14].
S.chimphlee et al. have presented web admission
anticipation archetypal by amalgam roughest
absorption with Markov model. It has above check
that abridgement of anticipation accurateness due to
approximation ~ while  basic  clusters.  The
achievability of an article for acceptance to a array
can abate the array tightness, which in about-face
affects anticipation accuracy. The consecutive
mining appropriate in that plan is all k-th adjustment
Markov model [6]. F.Khalil et al. have
recommended a new framework for admiration the
web page admission “Modelling and
admiration web page accesses application Markov
Processes”. F.Khalil has acclimated the Markov
archetypal for web predict-ion. If the Markov
archetypal is not able to adumbrate the next page
again the affiliation aphorism are acclimated to
adumbrate the next web page [15].

Antonio Maratea et al. have stated that
personalized Web page advocacy is carefully belted
by the attributes of web logs, the built-in
complication of the botheration and the college
adeptness needs. When handled by absolute Web
acceptance mining methods, because of the actuality
of an ample amount of allusive clusters and profiles
for visitors of a usually awful rated Website, the

next
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model-based or distance-based techniques are
acceptable to actualize actual able and simple
assumptions or, on the added hand, to about-face out
to be awful circuitous and slow. The columnist
advised a heuristic majority intelligence technique,
which calmly adjusts to alteration abyssal patterns;
with the low amount absolutely individuate them
advanced of navigation. The proposed address
imitates animal behavior in an anonymous ambiance
in accident of several individuals alive in alongside
and it has the adeptness to adumbrate with bigger
accurateness and in absolute time the next page
accumulation visited by a user. This Address has
been arrested on absolute abstracts from users who
browse a accepted Website of accepted content.
Average accurateness on assay sets is bigger on a 17
chic botheration and, a lot of importantly, it
continues to be abiding as the Web aeronautics goes
on [16].

A.Anitha and N.Krishnan have spotlighted the
recommendations to learners as able-bodied as web
masters to advance all-embracing capability of web
based teaching and learning. This plan deals with
assay of web log abstracts and development of
advocacy framework application web usage mining
techniques like high approximation based asperous
set clustering application k abutting neighbors,
activating abutment pruned all k-th adjustment
Markov archetypal and all k-th adjustment
association rule mining by activating common (k+1)
account set generation using Apriori. The ambition
of this chip admission is to make accurate
recommendations for acquirements administration
systems with bargain accompaniment amplitude
complexity [4].

As per the perspective of www structure, the
recommender systems are acceptable broadly
acclimated by users and advice retrieval systems to
accomplish after-effects of both perfecting and
recommendation. In the literature, a lot of advisers
focus on Web acceptance mining that analyzes Web
logs with a action of advertent ability in databases.
Indeed, Web sites are breeding a big bulk of Web
logs abstracts that accommodate advantageous
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advice about the user behavior. The appellation
“Web Acceptance Mining” was alien by Cooley et
al. in 1997 if an aboriginal attack of anatomy of
Web Mining was done; in accurate they ascertain
Web mining as the “discovery and assay of
advantageous advice from the World Wide Web”. It
is aswell authentic as “the appliance of abstracts
mining techniques to ample Web abstracts
repositories”. By citation the analogue that Cooley
et al. gave in [7], Web acceptance mining is the
“automatic assay of user admission patterns from
Web servers” [10].

Analyzing web log files to abstract advantageous
patterns is alleged web acceptance mining. Web
acceptance mining approaches cover clustering,
affiliation aphorism mining, consecutive
arrangement mining etc., to facilitate web page
admission by users, web advocacy archetypal is
needed. The web acceptance mining approaches can
be activated to adumbrate next page access. Web
mining is the application of data mining Techniques
to extract knowledge from Web data, in which at
least one of structure or usage (Web log) data is
used in the mining process. There are three broad
categories of Web mining [11]:

Web Mining Nomenclature

The web mining is defined as to determine and
retrieve constructive and interesting patterns from a
huge dataset. In web mining, this dataset is the
enormous web data [23]. Web data includes
dissimilar varieties of information including, web
structure data, web log data, and user profiles data
[1]. Web mining is the application of data mining
techniques to dig out knowledge from web data,
where at least one of structure or usage data is used
in the mining process. Web usage mining has
diverse application areas such as web pre-fetching,
link prediction, site reorganization and web
personalization [22], [9].
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Figure 2 Web Mining Nomenclature

A. Web Content Mining

Web content mining is the process to discover
useful information from text, image, audio or video
data in the web. Web content mining sometimes is
called web text mining, because the text content is
the most widely researched area. The technologies
that are normally used in web content mining are
NLP (Natural language processing) and IR
(Information retrieval).

B. Web Structure Mining

Web structure mining operates on the Web’s
hyperlink structure. Web structure mining is the
process of using graph theory to analyze the node
and connection structure of a web site. This graph
structure can provide information about ranking or
authoritativeness and enhance search results of a
page through filtering. According to the type of web
structural data, web structure mining can be divided
into two kinds.

The first kind of web structure mining is
extracting patterns from hyperlinks in the web. A
hyperlink is a structural component that connects
the web page to a different location. The other kind
of the web structure mining is mining the document
structure. It is using the tree-like structure to analyze
and describe the HTML (Hyper Text Markup
Language) or XML (eXtensible Markup Language)
tags within the web page.

C. Web Usage Mining

Web acceptance mining as well accepted as web log
mining, aims to ascertain absorbing and common
user admission patterns from web browsing
abstracts that are stored in web server logs, proxy
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server logs or browser logs. Web acceptance mining
is the appliance that uses abstracts mining to assay
and ascertain absorbing patterns of user’s
acceptance abstracts on the web. The acceptance
abstracts annals the user’s behavior if the user
browses or makes affairs on the web site. It is an
action that involves the automated assay of patterns
from one or added Web servers. The Web
acceptance abstracts includes the abstracts from
Web server admission logs, proxy server logs,
browser logs, user profiles, allotment data, user
sessions or transactions, cookies, user queries,
bookmark data, abrasion clicks and scrolls, and any
added abstracts as the after-effects of interactions.

Conclusion and Future Work

World Wide Web is growing rapidly, and to facilitate
web browsing which advice user in his surfing
session, and to appoint users of a website at an
aboriginal date of surfing, a arrangement for web
admission advocacy is essential. So it is all-
important to abstraction the user web aeronautics
behavior to advance the superior of web services,
offered to the web user. Analysis of user web
aeronautics behavior is accomplished through clay
web aeronautics history. Many approaches were
alien to do this assignment a lot of them are based
on “Markov model” which is the widest one was
acclimated to archetypal the user web aeronautics
sessions. Lower-order Markov archetypal provides
top coverage, but with low accuracy. Higher-order
Markov archetypal accord low advantage but top
accurateness with added time complexity.

Since the verification of accepted web admission
models such as top complexity, beneath accuracy,
and adverse predictions and so on, it’s all-important
to enhance web pages advocacy access to
amusement this weakness by authoritative
improvements which aftereffect top
recommendations accuracy, low complication and to
annihilate accepted approaches disadvantages.
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Abstaract

Mannich bases play a crucial role in the field of pharmaceutical chemistry. Their biological functions include a broad
spectrum, including the inhibition of carbonic anhydrase (CA) and acetylcholine esterase (AChE). The chelating ability,
easy availability, and pharmacological capabilities, including analgesic, antipyretic, anticancer, bactericidal, and
fungicidal effects, have increased the significance of Mannich base ligands. Considering these parameters, we have
created the transition metal complexes of a novel Mannich base ligand and examined their physicochemical
characteristics. The current study primarily focuses on the metal complexes formed by the Mannich base ligand, with the
following specific goals.

Keywords: mannich bases, metal complexes, ligand, ligand

Introduction

Schiff bases are formed when any primary amine
reacts with an aldehyde or a ketone under specific
conditions. Structurally, a Schiff base (also known
as imine or azomethine) is a nitrogen analogue of an
aldehyde or ketone in which the carbonyl group
(CO) has been replaced by an imine or azomethine
group. Schiff base ligands are easily synthesized and
form complexes with almost all metal ions. Over the
past few years, there have been many reports on
their applications in biology including antibacterial,
antifungal, anticancer, antioxidant, anti-
inflammatory, antimalarial, antiviral activity and
also as catalyst in several reactions such as
polymerization reaction, reduction of thionyl
chloride, oxidation of organic compounds, reduction
reaction of ketones, aldol reaction, Henry reaction,
epoxidation of alkenes, hydrosilylation of
ketones,synthesis of bis(indolyl) methanes and
DielseAlderreaction, hence the need for a review
article highlighting the uses of Schiff base ligands
and their complexes®.

A major portion of inorganic chemistry may be
related to its main branch that is coordination
chemistry, which is the investigation of the
properties, structures and reactions of complexes

formed by ligands coordinated to a transition metal
centre. Transition metal complexes play a central
role in the construction of molecular materials,
which display unusual conducting and magnetic
properties and find applicability in material
chemistry, supramolecular and biochemistry. Nickel
(I1) complexes of macrocyclic ligands are well
known to be biologically important and interesting
because of their anticarcinogenic, antibacterial and
antifungal properties. Also, they have been screened
for their medicinal properties because they possess
some degree of cytotoxic activity.

The electron transfer events of metal ions have
enormous importance in metalloenzyme systems,
especially respiratory enzymes. The redox properties
include oxidation and reductions of the central metal
ion with ligands have been previously studies and
reported. The redox potential of the Ni(1)/Ni (1) and
Ni (ID/Ni (1I1) couples have been shown to be
markedly affected by the nature of the solvent,
background electrolyte and the structure of the
chelating ligand with the complexes. In this article
we reported the coordination behaviour and
characterization of macrocyclic ligands with their
nickel (1) metal ion. We have taken in to account
the factors which affect the structure of complexes
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and their geometries and determining the structures
based around the theory of magnetic moments and
other spectral studies®*°.

Materials and Methods

We used the active hydrogen atom and put it
through the Mannich process using salicylaldehyde
and a secondary amine. Below is a list of the
methods and materials that were employed.

Chemicals Used

For aminating purposes, we used 1,3-
cyclohexanedione as the active hydrogen
component, Vanillin as the selective reactant, and
Hydrazinehydrate as secondary amine reactants. In
all reactions, ethanol is typically utilized as a
solvent. Chloroform and Dimethylsulfoxide were
also employed for solubility experiments. All of
these chemicals were Analar grade (A.R) goods
from Sigma-Aldrich, and they were utilized as just
that.

Synthesis of Metal Complex

The transition metal, namely cobalt was used to
produce complex with Mannich-base ligand (L1)
and 8-hydroxyquinoline (L2) as secondary ligand.
The following procedure was used to carry out the
complexation reaction.

Synthesis of Metal Complexes (1)

Under continuous stirring, Mannich-base ligand
(L1) of hot ethanolic solution of (1 equivalent, 0.01
mol) and the secondary ligand 8-hydroxy quinoline
(L2) (lequivalent, 0.01 mol) was progressively
combined with CoCl 2 .6H 2 O in hot ethanolic
solution (1 equivalent, 0.01 mol) under stirring over
a pre-heated oil bath. After stirring for 30 mins, the
mixture was evaporated to dryness for a few hours.
In this instance, the brown-coloured solid complex
was separated. It was filtered before being rinsed
with 50% alcohol and dried.

Results and Discussion
To characterize the complex created, they were
exposed to a variety of physical and spectroscopic
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techniques. Solubility experiments, melting point
assessments, and spectrum techniques such as UV-
Visible and FT-IR spectra were also conducted. The
following are the findings of the various physical
and spectral techniques for the ligand and its
associated metal complex, as well as its antibacterial
activity.

Cobalt Complex (1) with Ligand (L1)

Physical Data

Table 1 shows the physical belongings of the
complex (1) generated from ligand (L1).

Table 1. Physical Data of the Complex (1) and

Ligand (L1)
Melti i
Compound Colour ¢ “f,‘g point
(O
Ligand (L1) Yellow 154
Cobalt Brown 223
complex (1)
Solubility

The solubility of the ligand (L1) and its associated
complex (1) in various solvents was investigated,
and the findings are shown in Table 2. The ligand
(L1) as well as the metal complex (1) soluble more
readily in aprotic solvents than in protic solvents,
according to solubility experiments.

Table 2. Solubility test results complex (1) and

ligand (L1)

Compound Water Ethanol | Chloroform | DMSO

Ligand (L1) | Insoluble | Insoluble Sparingly Soluble
soluble

Cobalt Insoluble | Insoluble Insoluble Soluble

complex (1)

Conductivity and Magnetic  Susceptibility

Measurements

Numerous solvents, including water, ethanol,
chloroform, and DMSO, were used to test the
solubility of the newly synthesized metal complex.
The Equiptronics digital conductivity meter (Model
EQ-660) was used to determine molar conductance
in DMSO, with the cell constant calibrated using
0.1M KClI solution. The electrical conductivity of a
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10 M solution of respective complex in DMSO
were determined, revealing the complexe’s neutral
(non-electrolytic) character. The molar conductance
of the mixed ligand complex (1) was 16 Q'mol
'em?. Thechloride ions were shown to be coupled to
metal ions via conductivity tests, suggesting that
they function as ligands rather than ions.
Components for the produced complexes were
selected depending on the metal — ligand ratios
(1:1:1) and the type of the electrolytes as determined
by conductance experiments, which aids in
determining the structure of the complexes. The
conductance and magnetic properties of metal
complex (1) was shown in Table 3.

Table 3. Conductance and Magnetic Properties of
Cobalt Complex (1) with Ligand (L1)
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Table 4. IR Spectral data of the complex (1) and
the ligand (L1)

S Conductance Magnetic
N(.) Compounds (Q-1mol- Susceptibility
1lcm2) (peff. B.M)
Cobalt
1. 16 2.52
complex (1)
IR Spectra

The existence of a strong band at 3386 and 2954
cm-1, which is attributed to vOH and the —N-H
amine group, is a significant finding in the ligand
spectrum (Fig. 1). The bands attributable to —N-H
and O-H moved towards higher frequency in cobalt
complex (Fig. 2), suggesting that amine nitrogen
and hydroxyl oxygen were engaged in coordination
through metal ions. In cobalt complex (1), the M-O
bond is represented by the new peak appeared at 774
cm™. The new peak appeared at 3080 cm-1 indicates
N—Co formation from the secondary ligand 8-
hydroxyquinoline. The M-CI bond is represented by
the new peak at 490 cm™. The IR spectral data of the
complex (1) and the ligand (L1) were displayed in
Table 4.

IR stretching frequency (cm-1)
-N- M- | M-
-OH M
Compound O H N— o | a
Ligand (L1) | 3386 | 2954 - - -
Cobalt | 5145 | 2970 | 3080 | 774 | 490
complex (1)
100 —L1
gao-
Se
g 3386 2954
l;-'!.ao_
20 1646

T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (em”)

Fig.1. Ligand (L1) FT-IR spectra

[—1]

3445 2970

B
o
1

204 1646
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4000 3500 000 2500 2000 1500 1000 500
Wavenumber (cm”)

Fig. 2. Cobalt complex (1) FT-IR spectra

UV-Visible Spectra

The ligand and complex UV-visible spectra were
obtained in the region of 100-1100 nm. The UV
spectra of ligand (L1) primarily revealed two strong
maximum bands at 220 nm and 270 nm, which
correspond to the 1 —n* and n —=n* transitions,
respectfully (Fig. 3). The UV spectra of complex (1)
primarily revealed two strong maximum bands at
218 nm and 276 nm, which correspond to the 1 —n*
and n —m* transitions, respectfully. The LMCT
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transition is represented by the wide band in the 324
nm range. Fig. 4 shows the UV spectrum of cobalt
complex (1).

[—1u

Absorbance
o
)

——— —————
200 300 400 500 600 700 800
Wavelength (nm)

Fig. 3.Ligand L1 UV-spectra

—

Absorbance
[N
®

324

T T T T
200 300 400 500 600 700
Wavelength (nm)

Fig. 4. Cobalt complex (1) UV-Spectra

Biological Screening

Antibacterial Activity

The antibacterial activity of the ligand (L1) and
cobalt complex (1) were tested. The ligand (L1) had
low activity compared to the corresponding
complexes(1l). The investigation was done in a
controlled environment. The complex 1 was only
highly active, with an MIC value of 2 pg/mL in S.
aureus. Obviously, the complex 1 was significant
activity against K. pneumoniae, with MIC value of
2pg/mL, than the control Ciprofloxacin, which had
MIC value of 8 pg/mL. The cobalt complex 1 was
less active against P. aeruginosa, with MIC value of
12 pg/mL, than the control Ciprofloxacin, which
had MIC value of 6 pg/mL. In comparison to
complexes (1) and ligand (L1), complex 1 has
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exceptional activity in S. aureus, K. pneumoniae,
and E. coli. Table 5 summarizes the findings.

Table 5. Antibacterial Activity of Ligand (L1) and
Cobalt Complex (1)

Minimum inhibitory concentration
(MIC) in pg/mL
Compounds S. P. E. K.
aureu | aeruginos | col | pneumania
S a i e
L1 18 16 16 10
1 2 12 4 2
Ciprofloxaci 4 6 6 8
n
Conclusion

e The present study deals with the preparation of
Co(ll) complex (1) by using mannich base
ligand (L1) and 8-hydroxyquinoline (L2) as
secondary ligand.

e The synthesized complex was characterized
through various analytical and spectroscopic
techniques like physical properties, solubility,
conductance, magnetic, UV-Vis and FT-IR
spectroscopy.

e The synthesized cobalt complex was further
assessed for antibacterial activity against
various pathogenic bacteria.

e In comparison to complex (1) and ligand (L1),
complex 1 has exceptional activity in S. aureus,
K. pneumoniae, and E. coli.

e Therefore, cobalt complex (1) might be a
potential source for developing ecologically
significant bioactive compounds, including
biodegradable bactericide, and
biopharmaceuticals.
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Abstract

The hospitality industry is witnessing a significant transformation driven by Artificial Intelligence (Al). This research
article explores the impact of Al on guest experiences in hotels. We examine how Al applications are personalizing guest
journeys, enhancing efficiency, and predicting guest needs. The article analyzes data on Al adoption in hotels and its effect
on guest satisfaction. Furthermore, we discuss potential challenges and ethical considerations surrounding Al use in the
hospitality sector.

Keywords: hospitality industry, artificial intelligence (ai), guest experience, personalization, efficiency, predicting guest

needs aiadoption, guest, satisfaction, challenges, ethical, considerations

Introduction

Today's travelers crave personalized experiences and
seamless service. Hotels are increasingly adopting
Al to cater to these evolving guest expectations. Al
encompasses  various  technologies, including
chatbots, virtual assistants, recommendation
systems, and smart room controls. By leveraging
guest data and machine learning algorithms, Al
personalizes  guest  experiences,  streamlines
operations, and anticipates guest needs, ultimately
leading to higher satisfaction and guest loyaltyAl
encompasses a range of intelligent technologies like
chatbots,  virtual assistants, recommendation
systems, and smart room controls. By leveraging
guest data and machine learning algorithms, Al
personalizes guest journeys, streamlines operations,
and predicts guest needs. This translates to a more
enjoyable and convenient experience for guests,
ultimately leading to higher satisfaction and loyalty.

The Rise of the Discerning Traveler

Modern travelers are tech-savvy and have access to
a wealth of information online. They expect hotels
to cater to their individual preferences and provide a
frictionless experience from booking to checkout.
Additionally, the rise of online review platforms has
empowered guests to share their experiences,

making it crucial for hotels to maintain a positive
reputation.

The Role of Al in Hospitality

Faced with these evolving guest expectations, hotels
are turning to Al to stay ahead of the curve. Here's
how Al is impacting the guest experience in several
key areas:

Personalization: Al can analyze vast amounts
of guest data, including booking history, travel
preferences, and past reviews. Based on this data, Al
can personalize recommendations for restaurants,
activities, room upgrades, and amenities. This caters
to individual guest tastes and creates a more relevant
and enjoyable stay.

Enhanced Communication and Service:
Chatbots and virtual assistants powered by Al offer
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24/7 guest support. They can answer questions,
handle basic requests like reservations and
directions, and even facilitate a faster check-in/out
process. This improves guest convenience and
reduces wait times, allowing human staff to focus on
more complex needs.

e

Art|f|C|al Intelligence
in Hospitality Industry

Proactive Service and Improved
Efficiency: Al can analyze guest behavior and
preferences to predict needs before they arise. For
instance, Al can adjust room temperature to a guest's
liking before their arrival, suggest amenities based
on past usage, or even anticipate requests for extra

towels or toiletries. This proactive approach
enhances guest comfort and reduces the need for
reactive  service  requests, further  improving
efficiency.

Beyond Convenience: The Emotional
Connection:

While Al offers numerous practical benefits, it's
important to remember that human interaction
remains a crucial aspect of hospitality. Guests still
value a warm welcome, a friendly conversation with
staff, and a sense of genuine care during their stay.
The future lies in a harmonious blend of Al and
human touch. Hotels should leverage Al to enhance
efficiency and personalization without sacrificing
the human connection that guests value. Al can be a
powerful tool for anticipating needs, streamlining
processes, and freeing up staff to provide
exceptional, personalized service.

In the next section, we will delve deeper into
the data available on the impact of Al on guest
experiences, explore some potential challenges, and
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discuss ethical considerations surrounding Al use in
the hospitality sector.

Impact of Al on Guest Experiences

e Personalization: Al analyzes guest data
(booking history, preferences, reviews) to
personalize recommendations for restaurants,
activities, room upgrades, and amenities. This
caters to individual guest tastes and creates a
more relevant and enjoyable experience
(https://10xds.com/location/usa/).

e Enhanced Communication and
Service: Chatbots and virtual assistants provide
24/7 guest support, answering questions,
handling  basic  requests  (reservations,
directions), and facilitating faster check-in/out
processes. This improves guest convenience

and reduces wait times
(https://callcenterstudio.com/).
e Proactive Service and Improved

Efficiency: Al can analyze guest behavior and
preferences to predict needs. For instance, Al
can adjust room temperature before arrival or
suggest amenities based on past usage. This
proactive approach enhances guest comfort and
reduces the need for reactive service requests.

Data Analysis

Preferred Al Features Among Hotel Guests

recommendations

Guest Satisfaction and Al Adoption: Studies
indicate a positive correlation between Al adoption
and guest satisfaction. Research by Oracle suggests
that Al can improve guest service fulfillment time
by 33%, leading to higher customer satisfaction
rates https://go.oracle.com/LP=77094.
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Guest Reviews and Al  Sentiment
Analysis: Al can analyze guest reviews to identify
areas for improvement and proactively address
potential issues. Sentiment analysis tools can detect
positive and negative feedback, allowing hotels to
personalize  responses and address concerns
promptly.

w7

22%

7%

Guest Satisfaction and Al Adoption in Hotels

Challenges and Ethical Considerations

e Data Privacy Concerns: The use of Al
necessitates collecting and analyzing guest data.
Hotels must ensure robust data security
measures and transparent communication
regarding data usage to maintain guest trust.

e Bias in Al Algorithms: Al algorithms can
perpetuate biases present in the data they are
trained on. Hotels must be aware of potential
biases and implement safeguards to ensure fair
and inclusive guest experiences.

e Human Interaction and the "Al
Touch™: While Al offers numerous benefits,
human interaction remains a crucial aspect of
hospitality. Hotels should aim for a balance,
leveraging Al to enhance efficiency and
personalization but ensuring guests still receive
a warm and welcoming human touch.

Conclusion

Al is reshaping the hospitality landscape, offering
hotels a powerful tool to personalize guest
experiences and elevate guest satisfaction. By
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implementing Al responsibly and ethically, hotels
can create a future where technology seamlessly
augments the human touch, leading to a more
enjoyable and memorable stay for guests.

Key Takeaways

e Personalized Experiences: Al allows hotels to
cater to individual guest preferences, leading to
a more enjoyable and relevant stay. From
recommending restaurants to adjusting room
temperature, Al personalizes the guest journey.

e Enhanced Efficiency and Convenience: Chat
bots, virtual assistants, and smart room controls
powered by Al streamline processes and
improve guest convenience. Faster check-
in, 24/7 support, and proactive service requests
all contribute to a smoother experience.

e Increased Guest Satisfaction and
Loyalty: Studies show a correlation between Al
adoption and higher guest satisfaction. By
anticipating needs and providing exceptional
service, hotels can build stronger guest
relationships and loyalty.

Looking Ahead: Challenges and Opportunities
The future of Al in hospitality holds immense
potential. However, challenges remain:

e Data Privacy and Security: Hotels must
ensure robust data security measures and
transparent communication regarding data
usage to maintain guest trust.

e Ethical Considerations and Algorithmic
Bias: Al algorithms can perpetuate biases
present in training data. Hotels must be aware
of potential biases and implement safeguards to
ensure fair and inclusive guest experiences.

e  The Human Touch: While Al offers numerous
benefits, the  human  connection  remains
vital. Hotels should aim for a balance,
leveraging Al to enhance experiences while
ensuring guests receive a warm and welcoming
human touch.
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The Way Forward

As Al continues to evolve, hotels that embrace this
technology and use it responsibly will be best
positioned to thrive. By creating a seamless blend of
Al and human interaction, hotels can personalize
guest experiences, anticipate needs, and ultimately,
create a future of hospitality that is both innovative
and guest-centric.

The impact of Al on guest experiences is
undeniable. Al is not a replacement for human
interaction, but rather a powerful tool that can
elevate hospitality to a whole new level.

Further Research
e The long-term impact of Al on hotel staff
roles and training needs.

e The  effectiveness of  Al-powered
accessibility features for guests with
disabilities.

e Guest preferences and  perceptions

regarding Al interaction in hotels.
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Abstract

Gemilina arborea Roxb. (Verbenaceae) is an economically and also medicinally important forest tree. The wood of this
tree is very valuable for making furniture, general carpentry, packages and constructions in place of teak wood. This plant
has also lot of medicinal values in Ayurvedic formulations for treating various diseases. The present investigation was
carried with an objective to develop a mass multiplication procedure through invitro culture using shoot tip explants of
mature tree. The surface sterilized explants were cultured on MS medium (Murashige and Skoog 1962), supplemented with
different concentrations of Benzyl amino purine (BAP) (1.0 — 5.0 mg/I) and kinetin (KN) (0.5 — 5.0 mg/I) for bud sprouting.
Bud break and development of shoots from axillary node explants were a function of cytokinin activity. Of the two
hormones tested BAP (4.0 mg/l) was more effective than Kinetin in inducing bud break as well as multiple shoot formation.
The elongated shoots developed roots in vitro upon transfer to MS medium supplemented with NAA (2mg/l) for 15 days. In

vitro produced plantlets were hardened and successfully established in natural soil.
Keywords: gmelina arborea, verbenaceae, auxins, cytokinins, explants.

Introduction

Gmelina arborea Roxb., commonly known as white
teak belongs to the family verbenaceae. It is a
multipurpose tree used as timber, fuel, fooder and
medicine. The wood is one of the best timbers of the
tropics, widely used for particle board, ply wood core
stock, pit props, matches, saw timbers for light
construction, furniture, general carpentary and
packing. The leaves are used as fodder for animals
and silk worms, the bitter sweet fruit were also once
consumed by humans. The plant parts are used for
the treatment of various ailments like tuberculosos,
gonorrhea, cough, headache, abnormal tumors, ulcers
and many chemically active substances like butyric
acid, traces of tartaric acid, resinous and saccharine
matter have been isolated from various parts (Chopra
et al.,1956; Sathyanarayana and Rao, 1986). Because
of its very rapid growth, ease of establishment,
expectation of early returns and promising wood
characteristics, including high durability and good
yield and quality of pulp, the attention of foresters,
world over is drawn towards this important

multipurpose tree. (Arya and
Thirunavukkarasu and Debata, 1998).

Tree multiplications by conventional method of
propagation are slow, seasonal and are unable to
meet the present demand, because of the poor
germination of seeds. Hence there is a need to
develop and a rapid and reproducible protocol for
multiplication of this multipurpose tree. There are
very few reports available on the micropropagation
of this species (Roy 1995, Kumar et al., 1997).
The present investigation was carried with an
objective to develop a mass multiplication procedure
through invitro culture using shoot tip and axillary
node explants of mature tree.

Hage 1982,

Materials and Methods

The explants (shoot tip, axillary node) were obtained
from actively growing 5 year old elite Gmelina
arborea tree, from the experimental garden. The
excised explants (0.5 -1.0 cm long) were kept under
running tap water for 20 — 30 min, washed
thoroughly with 2 — 3 drops of Tween 20 detergent
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solution for 15 — 30 minutes. Traces of tween 20
solution were removed by washing 6 — 7 times with
distilled water subsequently the explants were shaken
in 70 % (v/v) Mercuric chloride for 5 minutes. The
explants were finally rinsed 5 — 6 times (each 5
minutes duration) in sterile distilled water under
aseptic condition. The explants were prepared after
trimming the excess tissue. The surface sterilized
explants were cultured on MS medium (Murashige
and Skoog 1962), supplemented with different
concentrations of Benzyl amino purine (BAP) (1.0 —
5.0 mg/l) and kinetin (KN)(0.5 — 5.0 mg/l) for bud
sprouting. The media were solidified with 0.8%
(W/V) bacteriological grade agar after adjusting the
pH 5.7. Media were dispensed into clean culture
tubes (150 x 25 mm, Borosil, India) which were
capped with non — absorbent cotton plugs and
autoclaved at 121° C under 1.1 Kg cm * pressure for
20 min. All cultures were incubated under cool,
white florescent light (35u Em™ S*) with 55 — 65%
relative humidity, after 40 to 50 days, the percentage
of cultures established was determined. The
efficiency of cytokinin  for multiple shoot
development was accessed. After 2 to 4 subcultures
the multiple shoots were cut to 5 — 6 cm long,
transferred to half strength MS basal medium
supplemented with 0.1 — 3.0 mg/l NAA, IBA and
IAA for rooting.

Result and Discussion

Bud break and development of shoots from shot tip
explant were a function of cytokinin activity. Of the
two hormones tested BAP was more effective than
KN in inducing bud break as well as multiple shoot
formation. There was a linear correlation between the
increase in concentration of BAP and percentage of
shoot development up to the optimal level (4.0mg/l).
The number of shoot per explant also increased with
increments in BAP (4.0mg/l) induced bud breaks in
80% of the shoot tip explants than axillary node. The
explants cultured on this medium showed their first
response by an initial enlargement of the existing
shoot bud following bud break within 8 — 10 days.
New shoots developed adjacent to the primary shoot
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tip with 20 — 25 days. These shoots attained height
averaging 3cm in 60 days bearing 6 to 9 leaves.
However, Thirunavukarasu and Debata 1998
reported that the number of shoot lets produced per
explants was highest (27 + 0.1) when the culture
medium was devoid of cytokinin and auxin. The
result of the present study supports earlier findings as
the shoot multiplication was induced in the presence
of exogenous cytokinins.

Thirunavukarasu and Debata 1998 reported that
the explants from the crown region of Gmelina trees
are not ideal candidates for multiple shoot formation.
The main reason for this is the browning of explants
soon after inoculation, which is due to the exudation
of phenolic compounds from the explants. In contrast
explants from the epicormic shoot do not show any
browning symptoms and axillary buds proliferated to
form multiple shoots. The results of the present study
also confirm this as multiple shoot induction was
best when axillary node was used as on explants.
Similar conclusion have been made earlier in some
other trees like Eucalyptus terticornis, Tectona
grandis (Das and mitra, 1990: Devi et al., 1994)

Excised shoots failed to root half strength MS
medium without any growth regulator
supplementation. Addition of Auxin to the culture
medium induced rooting. Of the three auxins tested.
NAA (2.0mg/l) was found to be most effective in
inducing roots. About 89% of the excised shoots
developed roots within 12 — 15 days of culture on
half-strength MS fortified with NAA at an optimal
concentration of 2.0mg/l. In 30 days roots developed
from each shoot with root length averaging 4.5 cm.
On the medium supplemented with IBA (2.0mg/l).
Up to 80% rooting could be induced on the medium
fortified with 1.0mg/l IBA. 1AA at 0.1 — 2.0 mg/l
induced light brown callus formation at the proximal
end of the excised shoots and two to three roots were
occasionally developed after 30 days.

Using the method described above, rapid mass
propagation of Gmelina arborea plants was achieved
by in vitro culture of shoot tip and axillary node
explants of mature tree. This method should provide
a useful tool for production of this multipurpose tree.

72 |

Bodhi International Journal of Research in Humanities, Arts and Science



Micropropagation from shoot tip explants of
Gmelina arborea on MS medium. (a) & (b) Shoot
bud initiation from shoot tip explants after 20 days of
culture. (c) Multiple shoot bud development after 20
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days of culture. (d) Shoot elongation after 15 days of
culture (6 to 9 leaves). (e) Root initiation.

Table: 1 Shoot Initiation and Multiple Shoot
Induction from Shoot Tip and Axillary Node
Explants of Gmelina Arborea

% of response Mean No. of
Hormones Shoots

(mg/1) Shoot | Axillary | Shoot [ Axillary

tip node tip node

BAP ) i i )

0 30¢ | 30° | 08¢ | 04

LO 1 5ge | 450 | 09 | 08

2.0 be c i A

30 60 50 l.2h 1'0h'

0 80 | 75 | 16" | 15"

5'0 70 60" 1.3' 1.0'

Each mean is based on 15 replicates each of
which is repeated three times. Data recorded after
four weeks of culture. Each treatment followed by
the same letter was not significantly different from
each other (DL 0.05) according to the Dunken
Multiple Range Test.

Table: 2 Root Induction in Gmelina Arborea on
MS basal Media Containing Various Auxins

H(zr;n;c/)lr;es % of response Mean No. of roots
Shoot | Axillary | Shoot | Axillary
tip node tip node
NAA
0.1 40° 30¢ 0.2¢ 0.1¢
05 60° 56° 0.3¢ 0.2¢
1.0 80° 78 1.2° 1.0°
2.0 89° 85° 3.2 2.8
3.0 80° 79 2.5° 2.2°
IBA
0.1 40 35 0.2° 0.1
05 50 42¢ 0.4¢ 0.3
1.0 80° 60° 1.2° 1.0
2.0 70° 55° 0.8° 0.7¢
3.0 60° 50° 0.6% 0.5¢
IAA
0.1 - - - -
05 - - - -
1.0 20¢ 15° 0.2¢ 0.1¢
2.0 30¢ 25° 0.6™ 0.4¢
3.0 20¢ 20° 0.3¢ 0.2¢
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Each means is based on 15 replicates each of
which is repeated three times. Data recorded after
four weeks of culture initiation. Each treatment
followed by the same letter were not significantly
different from each other (DL 0.05) according to the
Dunken Multiple Range Test.
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A STUDY ON PARTIAL DIFFERENTIAL EQUATIONS
USING MONGE’S METHOD
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In this paper, we discussthe Partial Differential Equation of order two with variable coefficients. Here it explainsa large
class of Partial Differential Equation using Monge’s method and Monge’s method for solving some essential types of
second order Partial Differential Equations. The most general linear Partial Differential Equations of second order in two
independent variables x and y with variable coefficient isRr + Ss + Tt = V.

Keywords: Monges Method, Intermediate Integral, Complete Integral.

Introduction

A Partial Differential Equation is said to be of order
two, if it involves least one of the differential
coefficients. The general form of a second order
Partial differential equation is two independent

variables are given

_ 0z _ 0z r= 92z s 92z _ 82z
p_ax 'q_ay' T ax2’

= axdy ’ t= m

The most general linear Partial Differential
Equation of second order in two independent
variables x and y with variable coefficient is given
Rr + Ss + Tt = VPRE-REQUISITES

Definition 2.1

An intermediate integral of a partial differential
equation system E is another PDE system of lower
order, whose solutions of E, the derivation of this
relies only one well known properties of first order
PDEand some elementary linear algebra.

Definition 2.2

An arbitrary function simply means that it is a
function that you are free to define, a function is any
algorithm or relation that relates a bunch of input
equalities to a bunch of output quantities such that
each input corresponds to one and only one output.

Definition 2.3
Complete integral
A solution of a partial differential equation ofthe

second order that contains as many arbitrary
constants asindependent variables.

Monge’s Method of Integrating
Rr + Ss+ Tt =V

Definition 3.1

The Partial Differential Equation
F(x,y,z,p,q,1,5,t) = 0 of the second order can be
integrated. The most important method of

solutiondue to Monge’s applies to a comprehensive
class of such equations but by no means to all.
Monge’s method depends on establishing one or two
intermediate integrals (first integrals) of theform
u = f().

Where u and v are functions of x,y,z,p,q and f
is some arbitrary function

Monge’s Method of Integrating
Rr+Ss+Tt =V

Where rs,t have their usual meanings and
R,S,T,Vare functions of x,y,z pandq. The given
Equation

Rr +Ss+Tt =V (1)

We have dp =Z—zdx +Z—zdy =rdx + sdy

—% 9 4, —
and dq = ™ dx + ™ dy = sdx + tdy
= dp —sdy and t = dq —sdx
dx dy

Substituting these values of r andtin (1), we get
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R (%) +Ss+ T (dq;;dx) = Vdy(Or)

Rdy (dp — sdy) + Ssdxdy + Tdx (dq —
sdx ) = Vdxdy(Or)

(Rdpdy + Tdqdx — Vdxdy) —
s (Rdy®-Sdxdy + Tdx*) =0

If any relation between x,vy,z,p,q makes each
of the bracketed expressions vanish, this relation will
satisfy the differential equation (1),

From Rdy® - Sdxdy + Tdx* = 0}

Rdpdy + Tdqdx-Vdxdy = 0}and

dz = pdx +qdy

It may be possible to obtainone or two relations
between x,y, z, p, q called intermediate integrals,and
there form to deduce the general solution of (1).

The equations (2) are called Monge’s subsidiary
Equation.

The method of solutions areexplained in the
following procedure: Resolve the Equation

Rdy2 -Sdxdy + de2 =0

Into the two equations
dy —mydx = 0,dy —mydx =0

Now, from the first of the equations (4) and the
Equation

Rdpdy + Tdqdx-Vdxdy =0
Combining,  ifnecessary,  with
qdy.find two integrals
u=a,v; =b. ten u =fi(vy) is an
intermediate integral, f;being an arbitrary function.
In the sameway, taking the second of the equations
(4), find another pair of integrals, u, = a,v, = b.
then u, = f,(v,)Where f, is an arbitrary function is
another intermediate integral.

To obtain the final integral,either of these
intermediate integrals may be integrated, and this
must be done when m; = myifm; and m, are
unequal, then solve the two intermediate integrals for
pandq and substitute the values ofpandgq thus found
in dz = pdx + qdy.Integrating it obtain the
complete integral of (1)

dz = pdx +
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llustrative Example

Solver = a2 t (6) Solution:

We have dp = Z—de +Z—Zdy =rdx + sdy
and dq = Z—de +Z—Zdy = sdx + tdy

dp = rdx + sdy
dp — sdy = rdx and
dq = sdx + tdy and dq — sdx = tdy

dp —sd. dq—sd
Whererz(%)andtz ( 4 SX)

dy
putting these values of r and t in (6),we get
dp—sdy __ 2 ,dq-—sdx
dx =a ( dy )

(dpdy- adqdx) -s ( dy® - a?dx®) = 0

Monge’s subsidiary equation is
dpdy- aqudx =0and
dyz— azdx2 =0

Equation (8) resolves into the two equations

dy —adx =0

dy + adx =0
From (7) & (9) we get

dpdy — aqudx =0 [dy = adx]

dp (adx) — aqudx =0

adx (dp-adq) = 0

dp-adq=0
(or)
from (9) & (11) we get

y-ax = a,andp —aq = by

p-aq = fi(y-ax) =~ [u; =fi (v)] (12) is
an intermediate integral,f; being an arbitrary
function.

Similarly, from (7) and (10), we find another
intermediate integral

dpdy — aqudx =0

dp (—adx) —aqudx =0

—adx(—aq-adq) =0 -~ [dy = —adx]

adx (dp +adq) = 0

dp + adqg=0
from (10) and (11) we get

y + ax =aiandp + aq = b,
p+aq = f,(y +ax)

(14)
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Where f,is an arbitrary function solving (13) and (14)
for andq , we get
p—aq=fily—ax)andp +aq = f, (y +ax)
2p= fily —ax) + fo(y + ax)
p=3H0—ax) + £,y +ax)
p—aq=fi(y — ax)
p+aq = f, (y +ax)
2aq = fi(y — ax) — f(y + ax)
4=+ ax) + fo(y — ax)z
Substituting these values of and q indz = pdx +
qdy, we get,

1
dz = > [f; (y — ax) + £, (y + ax)]dx

1
+%[fz(y+ ax)

—fi (y —ax)]dy
1

1
= Efl (y — ax)dx + Efz (y + ax)dx

1
+ %fz (y + ax)dy

1
~5-f (v — axdy

1 1
=—f, (y+ ax)(dy + adx) — afl (y — ax)(dy

2a 2a
— adx)

1 1
z= %(2)2 v+ ax)—ﬁ(bl (y — ax)
Which is the complete integral of the Equation (6).

Conclusion

This paper describes a Partial Differential Equation
using Monge’s method. Also discusses some basic
definitions and examples with the solution
ofMonge’s Method of integrating Rr + Ss+ Tt =
V.
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Abstract

On this paper, we have counseled an idea to locate the crime of humans with the aid of the usage of blue brain generation.
The human brain is the maximum treasured introduction of the god within the global but the” Blue brain” or digital brain
means a system can act as a human mind, it may think, take choices and respond, and a system can feature as a human
mind. The specific identity of humans is their personal creative understanding. After death, it'll get destroyed. But we can
recreate their understanding the use of blue mind era. Virtually we referred to as it a virtual brain. The Blue brain is a try
to reverse engineer the human brain and recreate it at the mobile degree interior a laptop simulation. After the demise of
the body, the digital mind will act as a man. So, even after the loss of life of the character, we cannot lose the information,
intelligence, character, feelings, and memories of the human.

Keywords: the human brain, virtual brain, nanobots, blue gene supercomputer, the neocortex.

Introduction

Human is does now not stay for hundreds of Years
however the data in his mind may be stored and used
for numerous hundreds of years. [1] Intelligence
refers back to the capacity to recognize, think, act,
interpret and predict the destiny to gain and handle
relationships, ideas, and so forth. It facilitates in
selection-making, trouble-solving, gaining
knowledge of, and reasoning. The intelligence thus
plays a totally crucial role in survival and
development beyond the present. The technology that
facilitates in this activity is blue mind. The main
purpose is to upload the human brain right into a
machine. It is able to be used for the development of
human society. [2]On 1 July 2005, the mind thoughts
Institute (BMI, at the Ecole Polytechnique Fidrale
deLausanne, Switzerland.) and IBM (worldwide
enterprise  Machines) released the blue mind
challenge. The primary purpose of this venture. As of
August 2012, the biggest simulations are of
microcircuits containing round a hundred cortical
columns such simulations involve about 1 million
neurons and 1 billion synapses. That is about the
identical scale as that of a honey bee mind. Its miles
were hoping that a rat mind neocortical simulation
(~21 million neurons) could be done by using the

quit of 2014. A full human mind simulation (86
billion neurons) has to be viable by using 2023
supplied sufficient investment is received. The
studies entail simulating the human mind and
studying the organic accuracy, and intelligence of the
[2] Human brain. In this paper, we reviewed the blue
mind, why we want a blue mind and the functioning
of the human brain gadget. Programs of this
generation, about the blue gene supercomputer, crime
detection with nano Bots, evaluation between human
intelligence and synthetic intelligence, and merits
and demerits of the wusage of this artificial
Intelligence.

Blue Brain

Blue brain is the call of the arena’s first virtual brain.
The digital machine is one which could characteristic
as, a totally suitable software of an synthetic
Intelligence human brain. [4] inside 30 years, we will
be able to experiment ourselves into computer
systems. We are able to say it's far a virtual mind i.e.,
an artificial brain, which is not sincerely a herbal
brain, however can act as a mind. It could assume
just like the mind, take decisions primarily based on
past enjoy, and respond as a natural mind. [1] it is
feasible through the use of a supercomputer, with a
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huge quantity of storage capability, processing
energy, and an interface among the human mind and
the synthetic one.

Focus is part of the herbal global. We consider
that attention relies upon on arithmetic and good
judgment, legal guidelines of physics and chemistry
and biology; it’s not magical. The concept of mind
uploading is based on this mechanical view of the
mind. It denies the ritualistic view of human
existence and attention. Eminent laptop geniuses and
neuroscientists have foretold that specifically
programmed machines might be able to thought and
even reach some stage of recognition. Such gadget
intelligence capacity may provide a computational
substrate necessary for importing.

Why We need a Blue Brain?

Intelligence is an inborn excellent that cannot be
created. A few human beings have this nice in an
effort to suppose as much as such an quantity that
others cannot reach it. Human society is constantly in
want of such intelligence and an smart brain to have
with.[3] however the intelligence is lost together with
the frame after demise. The digital brain is a method
to it. The brain and intelligence will be alive even
after death. We frequently face problems in
remembering matters inclusive of humans’s names,
birthdays, the spellings of words, proper grammar,
important dates, historical facts, etcetera. In a busy
life, anyone desires to be comfy. Can’t we use any
system to help with this kind of? Digital brain may
be a better solution for it.
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We want a blue mind because of the following:

e To upload contents of the natural mind into it.

e To preserve the intelligence, knowledge, and
talent of any man or woman all the time.

e To recall things without any attempt.

e To shop the records securely it's far retrieved on
every occasion it wishes.

e The brain and intelligence can be alive even
after demise.

e Virtual machines can produce a higher strategy
to human problems.

Functioning of the Human Brain System
Basically, the functioning of the Human Brain
depends onthe following:

A. The cerebrum

B. The cerebellum

C. The brainstem

A. Cerebrum

The cerebrum or cortex is the most important part of
the human brain, related to higher mind capabilities
which include thought and movement. The cerebral
cortex is split into 4 sections, known as "lobes™: the
frontal lobe, parietal lobe, occipital lobe, and
temporal lobe. Right here is a visual representation of
the cortex:

B. Cerebellum

The cerebellum, or "little brain®, is much like the
cerebrum in that it has hemispheres and a particularly
folded floor or cortex. This shape is related to the
regulation and coordination of motion, posture, and
balance. The cerebellum is believed to be plenty
older than the cerebrum, evolutionarily. What do |
imply via this? In Other words, animals that
scientists count on to have advanced prior to humans,
as an instance, reptiles, do have evolved cerebellum.
But reptiles do no longer have a neocortex.

C. Brainstem

Underneath the limbic machine is the brain stem.
This shape is liable for simple vital existence features
such as respiration, heartbeat, and blood strain.

79 |

Bodhi International Journal of Research in Humanities, Arts and Science



Scientists say that that is the "simplest" a part of
human brains due to the fact animals' entire brains,
consisting of reptiles (who seem early on the
evolutionary scale) resemble our mind stem.

BRAIN STEM

Vapplications
e  Gathering and Testing 100 Years of Data.
e  Cracking the Neural Code

e Understanding Neocortical Information
Processing
e A Novel Tool for Drug Discovery for

BrainDisorders

e A Global Facility

e A Foundation for Whole Brain Simulations

e A Foundation for Molecular Modeling of Brain
Function

Computer + Neuron Function = Blue Brain

The blue brain records the data of humans thru their
neuron function inside the pc. The blue brain will be
the international’s first virtual mind. Within 30 years,
we are able to be capable of test ourselves into
computer systems. The digital mind can think like a
brain, take selections based on past revel in and reply
as a herbal brain. So, the person can assume with
none attempt. It's far feasible via using
supercomputers, with a large quantity of garage
ability, processing electricity, and an interface
between the human mind and the artificial one.
Through this interface, the statistics stored within the
herbal brain can be uploaded to the laptop. So, the
mind and the know-how, and intelligence of all
people can be stored and used forever, even after the
dying of someone.
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How it is Possible?

Now the query involves thoughts is it surely feasible

to create such forms of brains? The answer to this

query is yes.

1. This is viable because of fast-growing era.

2. The importing is viable through using small
robots known as Nanobots.

3. These robots are small sufficient to tour in the
course of our circulatory gadget. Visiting into
the spine and mind, they will be able to Reveal
the hobby and structure of our crucial frightened
system.

A. They may be able to provide an interface with
the computer even as we still reside in our
biological shape.

Crime Detection using Supercomputer

The blue mind can file the past experience,
recollections, and expertise of the character. Through
the use of this recording, we will recover the data of
the individual at any time. The use of this benefit,
we'd be capable of detect the crime of the man or
woman. This approach of detection has many
blessings over the lie detector. Within the lie detector,
electric powered Voltage is exceeded on to the
human frame to discover the crime. The lie-detecting
approach presents quite a few aspect results
including mental depression, and headaches.
However, inside the blue brain method, handiest we
simply insert the nanobots into the person who has
performed the crime which interfaces with the laptop
to file the past info of the man or woman. The
nanobots travel the circulatory system of the crime
people throughout the circulatory system and it'll
purpose a few facts collected from the crime humans.
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From that, we are able to capable of stumble on the
crime of the individual. By applying this blue mind
era. This software is a major breakthrough for the
crime branch to make the detection of crime.

Networks of Neurons

First, a community skeleton is built from all the
distinctive kinds of synthesized neurons. Then the
cells are connected collectively according to the rules
which have been determined experimentally. Finally,
the neurons are functionalized and the simulation is
delivered to life. The patterns of emergent conduct
are regarded with visualization software program. A
simple unit of the cerebral cortex is the cortical
column. Every column may be mapped to one
function, e.g., in rats, one column is devoted to every
whisker. A rat cortical column has about 10,000
neurons and is about the size of a pinhead.

Merits and Demerits of the Blue Brain

Merits

e Prothetic devices to restore vision, hearing, or
limb control might be the next step.

e It is useful in the medical world for the person
having short-term memory loss, or Parkinson’s
disease and it can also provide a hearingfor deaf
people.

e  Remembering things without any effort.

e Making a decision without the presence of a
person.

e Using the intelligence of a person after death.

e Understanding the activities of animals.

e Allowing the deaf to hear via direct nerve
stimulation.
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Demerits

It is similar to the human cloning problem.

e If it is implemented, people become completely
dependent on computers.

e  Others may use technical knowledge against us.

e Another fear is found with respect to human
cloning.

Brain Simulation

Natural Brain Virtual Brain

Input: Input:
Through the natural Through the artificial
neurons neurons or silicon chips.

Interpretation:
By different states of the

Interpretation:
By a set of bits in the set of

neuron in the brain. registers.
Output: Output:
Through the natural Through the silicon ship
neurons
Processing: Processing:

Through arithmetic and
logical calculations.

Through arithmetic and
logical calculations and
artificial intelligence.

Memory: Memory:
Through permanent Through secondary
states of neurons. memory.

How to Build a Blue Brain?
It includes the following steps:

Statistics Series

It entails collecting mind quantities, taking them
below a microscope, and gauging the form and
electrical behavior of neurons personally. This
approach of reading and cataloging neurons is very
familiar and global. The neurons are captured by
their form, electrical and physiological hobby, the
site within the cerebral cortex, and their population
density. These observations are translatedinto
specific algorithms which describe the system,
feature, and positioning strategies of neurons. Then,
the algorithms are used to generate biologically
actual-looking digital neurons geared up for
simulation.
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Information Simulation

The simulation step includes synthesizing digital
cells using the algorithms that were determined to
explain actual neurons. The algorithms and
parameters are adjusted for the age, species, and
ailment stage of the animal being simulated. Every
single protein is simulated, and there are
approximately 1000000000 of those in one cell. First
community skeletons are constructed from all of the
distinctive kinds of synthesized neurons. Then the
cells are connected collectively in line with the rules
That have been determined experimentally.
Eventually, the neurons are functionalized and the
simulation is brought to existence. The patterns of
emergent behavior are regarded with visualization pc
and vice versa. Very effective Nanobots to act as the
Interface between the natural mind and the laptop.

Conclusion

In conclusion, we can be capable of switch ourselves
into computer systems sooner or later Very soon this
generation can be surprisingly typical entire over the
arena but knowledge lies inside the proper use.
Generation does now not create the brain but the
brain creates generation. We are able to be able to
transfer ourselves into the pc at some point. In
addition, within the destiny, the real dreams would be
the realization of the brain-in-pc and chip-in-mind
association We consider that the connection with
blue mind and Soul Catcher may additionally exceed
human intellectual potential by way of round 2017
and that it is in all likelihood that we are able to be
able to down load the human mind at someday
around 2050. Polygraphy trying out may be
performed with the assist of these technologies. The
criminals and terrorists can be made to undergo this
take a look at for you to recognize more
approximately their mind stand activities for you to
help us to take important precautions to save our
country from the black palms.

Future Works
Blue mind technology can be utilized in absolutely
paralyzed people to speak with the arena. We have all
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heard about the very well-known scientist Stephen
William Hawking who has a motor neuron ailment
and is completely paralyzed. 67is through a speech-
generating tool that he communicates with the world.
He could be able to make contributions more to the
sector of science if he were bodily sound. Via the
blue brain technology, we'd be able to make use of
the intelligence of such outstanding men for future
developments.
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Abstract

Video forgery is constantly rising in the digital world due to information security breaches, so need to creating picture and
video content monitoring approach for forgery identification. The proliferation of false films increases societal chaos and
security dangers. The reason for video forgery is to the augmentation in the malware, which has facilitated user (anyone)
to upload, download, or share objects online comprising audio, images, or video. Recent years have seen a significant
increase in media manipulation due to the advancement of technology and simplicity of producing fake information.
Applications for video forgery detection include media science, forensic analysis, digital investigations, and video
authenticity verification. The goal of video forensic technology is to extract characteristics that can be used to tell false
content frames apart from genuine videos. The production and dissemination of deep fake image via social media
platforms has created a serious danger to media integrity, and the discovery of which is seen to be a major challenge.
Proposed, an approach for Deep fake detection has been provided for forgery detection in video. ResNet is a convolutional
neural network (CNN) algorithm that employed as a method to identify Deep fake movies. The model aims to enhance the
performance of detecting forgery videos produced by a certain method as well as enhance the accuracy of the detector. In
this paper | proposed approach only uses the deep features extracted from the ResNet CNN model then applies the
conventional mathematical approach on these features to find the forgery in the video. In an effort to address deep fake

video detection, the detector will offer a preliminary solution and be updated frequently with data from the real world.

Introduction

Deep learning is a subset of machine learning that
uses neural networks to learn and make predictions
from data. There are several types of deep learning
algorithms, each designed for a specific task or
application. The first type of deep learning algorithm
is the feed forward neural network. Feed forward
neural networks are the most basic type of neural
network, consisting of an input layer, one or more
hidden layers, and an output layer. Each layer
contains a set of neurons that process the input data
and pass it to the next layer. Feed forward neural
networks are commonly used in applications such as
image and speech recognition. The second type of
deep learning algorithm is the convolutional neural
network (CNN). CNNs are designed to process data
with a grid-like structure, such as images or time-

series data. CNNs use a technique called convolution
to extract features from the input data, allowing them
to identify patterns and objects in images.

CNNs are commonly used in applications such
as image and video recognition, autonomous driving,
and medical imaging. The third type of deep learning
algorithm is the recurrent neural network (RNN).
RNNSs are designed to process sequential data, such
as text, speech, or time-series data. RNNs use a
feedback loop to pass information from one step in
the sequence to the next, allowing them to capture
temporal dependencies in the data. RNNs are
commonly used in applications such as natural
language processing, speech recognition, and music
generation. The fourth type of deep learning
algorithm is the generative adversarial network
(GAN). GANSs are designed to generate new data that
is similar to the training data. GANs consist of two
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networks: a generator network that generates new
data, and a discriminator network that distinguishes
between real and generated data. GANs are
commonly used in applications such as image and
video generation, text generation, and style transfer.
Finally, the fifth type of deep learning algorithm is
the deep reinforcement learning (DRL). DRL
combines deep learning with reinforcement learning,
a branch of machine learning that focuses on
decision-making and control. DRL algorithms learn
to make decisions by interacting with an
environment and receiving rewards for good
behavior. DRL has been used in applications such as
game playing, robotics, and autonomous driving.
Deep learning algorithms come in several types, each
designed for a specific task or application. By
understanding the different types of deep learning
algorithms, researchers and practitioners can choose
the most appropriate algorithm for their particular
application.

ResNet (short for Residual Network) is a type of
Convolutional Neural Network (CNN) architecture
that has achieved state-of-the-art performance on
various computer vision tasks, including image
classification, object detection, and face recognition.
In this context, ResNet can also be used for deepfake
detection, where the goal is to detect manipulated
images or videos that have been generated using
deep learning techniques. Below architecture shows
the representation of deepfake detection. At first need
to prepare a dataset of real and fake images or
videos. This dataset should be diverse and
representative of the types of deepfakes that are
currently being generated. We also need to split the
dataset into training, validation, and testing sets.
Then preprocess the images or videos before feeding
them into the ResNet CNN. This can include
resizing, normalization, and standardization. Train a
ResNet CNN on the training dataset using supervised
learning. The ResNet CNN should take the images or
videos as input and output a probability score
indicating whether the input is real or fake. Finally
evaluate the ResNet CNN on the validation and
testing datasets to assess its performance.
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Problem Description

The rapid advent of computationally cheap and
cross-platform video editing software has enabled the
huge volume of video content available to a large
number of users via the Internet. In recent years, the
abundance of video data, Al techniques, and readily
available, high-performance easy to use video editing
tools have given rise to fake videos. Fraudulent
activities are carried out using fake images and
videos to bypass facial authentication, to publish fake
news, and for entertainment as well. Video forgery is
continuously increasing in the digital world due to
breaches of information security, consequently
establishing a scenario for image and video content
monitoring for forgery identification. The spread of
fake videos raises security risks and anarchy in
society. Video forgery detection has applications in
media  science,  forensic  analysis, digital
investigations, and authenticity verification of a
video. The purpose of video forensic technology is to
extract features to distinguish fake content frames
from original videos. The developing computational
force has made deep learning so incredible that
would have been thought unthinkable just a modest
bunch of years prior. Like any extraordinary
innovation, this has made new difficulties. Purported
"DeepFake" created by deep generative adversarial
models that can control video and brief snippets.

For identification of the DF (Deep Fake), it is
very essential to recognize the manner Generative
Adversarial Network (GAN) creates the DF.GAN
takes as input a video and a picture of a particular
individual (‘target’), and outputs some other video
with the goal’s faces changed with the ones of some
other individual (‘source’). The spine of DF is deep
adversarial neural networks trained on face images
and target films to robotically map the faces and
facial expressions of the source to the target. With
the right post processing, the ensuing films can gain
an excessive degree of realism. The GAN breaks up
the video into frames and replaces the input picture
in each frame. Further, it reconstructs the video. This
interaction is generally accomplished by utilizing
auto encoders. Existing approaches in the literature
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suffer from low accuracy rates, low efficiency, and
high computational complexity. Further, most of the
existing approaches are trained on datasets with a
limited sample size; which is not enough to unleash
the potential of deep learning performance.
Moreover, most of the existing work does not
address variable frame rates for sample videos.

Existing System

Exiting system implemented a method based on
meta-learning called the meta-deepfake detection
(MDD) algorithm.  With a meta-optimization
objective, in order to learn efficient face
representations on both synthetic source and target
domains. The MDD shifts the source domain to the
target domain. So as to increase model
generalization, the gradients from the meta-train and
the meta-test are combined using meta-optimization.
The MDD can handle unseen domains without model
updating for unseen domains. Here separated the
source domains into the meta-train domain Ttrains
and the meta-test domain Ttests during training to
obtain domain generalization. In order to simulate
the domain shift problem that existed when used in
real-world situations, the model is driven to acquire
generalizable information about how to generalize
well on the new domains with different distributions.
We also create meta-batches for training and testing
by randomly splitting N source domains of TS. These
data contain both real and fake face pairs and these
patterns are not duplicated across domains. These
pairs increase collation and comparison of
information between real and fake images.
Therefore, it also increases inter-class separability,
which can be interpreted as a distinct dispersion of
the feature distribution of samples, increasing
differentiation during training as well as enhancing
the model’s qualityy. ~More distinguishable
characteristics may be learned by the network with
less effort during optimization. The fact is that
features learned by supervised learning have much
less ability to generalize when subjected to unseen
manipulation techniques. Therefore, the model is
easier to generalize when the source domain is split

August 2024 E-ISSN: 2456-5571

into meta-train and meta-test. In addition, samples in
the meta-train and meta-test are also shuffled and
selected at random, which minimizes the problem of
overfitting. Additionally, the data in the unseen
domain is very diverse in reality, which the model
has never seen or been trained in before. Thus, meta-
splitting makes the model easier to train and also to
generalize to unseen data.

Disadvantages of Existing System

e Due to the rapid advancement of face forgery
generation algorithms, some samples seem
extremely similar to one another and only differ
from one another by a few small features.

e It is getting harder to determine the difference
between fake and real features in fake images.

e It is inefficient and perhaps impracticable to
calculate the mean of the embedding of each
class in each iteration, when taking into
consideration the entire training set.

Proposed System

Implement a brand new deep learning based
approach that could successfully distinguish Al-
generated fake videos (DF Videos) from actual
videos. It’s incredibly essential to broaden
technology that could spot fakes, so that the DF may
be recognized and averted from spreading over the
internet. Recently, Convolution Neural Network
(CNN) has turn into a de-facto technique for
classification of multi-dimensional data and it
renders standard and also highly effectual network
layer arrangements. But these architectures are
limited by the speed due to massive number of
calculations needed for training in addition to testing
the network and also, it might render less accuracy.
To trounce these issues, this paper proposed to
ameliorate the image and video forgery detection’s
efficiency utilizing hybrid CNN. Initially, the
intensive along with incremental learning phase is
carried out. After that, the hybrid CNN s
implemented to detect the image together with video
forgery. Recently, Deep learning methods and
specifically Convolution Neural Networks (CNNs)

85 |

Bodhi International Journal of Research in Humanities, Arts and Science



have gained tremendous success due to its powerful
ability of automatic learning of features for large-
scale video classification. The purpose of this
proposed system is to investigate deep learning
method for video forgery detection on large datasets
with varied frame rates. A deep neural network
approach is presented to classify the forged videos by
finding duplicated frames in a video. The first step is
to design a Convolutional Neural Network (CNN)
that can work as a backbone for feature extraction.
The feature extractor generates feature maps of
different sizes. Then, these extracted feature maps
help the classifier (another neural network) predict
the image’s nature (i.e., real or fake). In this work,
inverted residual blocks and linear bottlenecks are
used as intermediate layers to prevent the loss of
spatial information. The residual blocks are also
memory efficient as they reduce the representations’
dimensionality. The network performance is
improved by adding different modern techniques and
micro design changes during training. These changes
help the model learn discriminative features faster
with less inference time.

Advantages of Proposed System

e Proposed technique effectively classifies the
forgery videos from the original video.

e Proposed ResNet with CNN based feature
classification achieves high performance on
forgery detection.

e ResNet helps the model learn discriminative
features faster with less inference time.

System Design
Data Flow Diagram

Level 0

Feature Extraction

Labelled Features
Level 1

Video to Frame
Conversion

Input: Video

Output: Video
Frames
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Level 2
Input: Video Frame ~ |—
|
xtract Features Output: Image
:> Fea‘tzr; Val uges
Level 3

Input: Video Frame Extracted Features

Feature
Classification

Use Case Diagram

Ause caseis a list of steps, typically defining
interactions between a role (known in Unified
Modeling Language (UML) as an "actor") and a
system, to achieve a goal. The actor can be a human,
an external system, or time. In systems engineering,
use cases are used at a higher level than within
software engineering, often representing missions
or stakeholder goals.

Output: Forgery
Detection

System

Video Upload

\ Feature Classification

Forgery Detection

Sequence Diagram

A Sequence diagram is an interaction diagram that
shows how processes operate with one another and in
what order. It is a construct of a Message Sequence
Chart. A sequence diagram shows object interactions
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arranged in time sequence. Sequence diagram is
sometimes called event trace diagrams, event
scenarios, and timing diagrams. A sequence diagram
shows, as parallel vertical lines, different processes
that live simultaneously and horizontal arrows. The
messages exchanged between them.

Feature Extraction Forgery Detection

Video Upload Frame Conversion

1 Upload Video()

 Face Region Detection()

: - Extraction()

 Feature Classification|

6 : Forgety Detection()

Collaboration Diagram

A collaboration diagram resembles a flowchart that
portrays the roles, functionality and behavior of
individual objects as well as the overall operation of
the system inreal time. Objects are shown as
rectangles with naming labels inside. These labels
are preceded by colons and may be underlined. The
relationships between the objects are shown as lines
connecting the rectangles. The messages between
objects are shown as arrows connecting the relevant
rectangles along with labels that define the message
sequencing.

1 Upload iceo)

2 Framd doriversion()
Frame Conversion

3:Face Regin Detection()

4 FeatulefExtraction
Feature Extraction

Video Upload

& : Forgel| Detection()
Forgery Detection

§: Featurg Jassfication()

Activity Diagram

Activity diagrams are graphical representations
of workflows of stepwise activities and action with
support for choice, iteration and concurrency. In
the Unified Modeling Language, activity diagrams
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are intended to model both computational and
organizational processes Activity diagrams show the
overall flow of control.

Upload Video

Frame Conversion

I

v

< Face Region Detection )

Feature Extraction
Feature Classification
< Video Forgery Detection )

System Implementation

Video Upload and Training

Implement a method to train the classifier based on
video frames as input. The frames are passed through
face extraction and alignment fragment and then
passed to the classifier for training. The dataset is
pre-processed before training the model. This
involves face alignment and extraction. Perform
CNN with ResNet for extracting features from video
and create video feature dataset. In this module
DeepFake dataset images are collected and trained
for further classification.

6'>

Input Video Processing

Most image detection methods cannot be used for
videos because of the strong degradation of the frame
data after video compression. Videos have temporal
characteristics that are varied among sets of frames
and they are thus challenging for methods designed
to detect only still fake images. This approach
focuses on Deepfake video detection methods with
the help of frame conversion and face region
identification for feature extraction process.

87 |

Bodhi International Journal of Research in Humanities, Arts and Science



Feature Extraction

Feature extraction is the process of extracting
meaningful features from face region. Feature
Extraction Process using the ResNet CNN classifier
for extracting features and reliably recognizing
frame-level characteristics instead of rewriting the
classifier. Following that fine-tune the network by
adding extra layers as needed and setting a correct
learning rate to ensure that the gradient descent of
the model is properly converged. This reduces filter
sizes and factorizes filters aggressively. Convolutions
to reduce and expand the number of feature maps
judiciously. Features are extracted with the help of
multiple layers associated with convolutional
properties.

Forgery Detection

An detection and localization model has been
developed using ResNet and CNN that can detect
and localize inter frame forgeries.CNN technique has
been proposed which utilizes features from input
video to measure variation among adjacent
frames.During forgery detection process, image
features are collected from the face region of input
video frames.The feature extractor generates feature
maps of different sizes. Then, these extracted feature
maps help the classifier predict the image’s nature.
Then the selected features are passing to the
procedure of detecting forgery by comparing these
selected features with feature database.Finally CNN
based Classifier used to distinguish between real and
forged images.

Training Process

G:\PycharmProject\DeepFakePy\venv\Scripts\py
thon.exe G:/PycharmProject/DeepFakePy/Model.py
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2023-03-29 09:06:25.578147: W tensorflow/
stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘cudarté4_110.dII';
dlerror: cudart64_110.dll not found

2023-03-29 09:06:25.580592: | tensorflow/
stream_executor/cuda/cudart_stub.cc:29] Ignore
above cudartdlerror if you do not have a GPU set up
on your machine.

2023-03-29 09:07:44.927692: w
tensorflow/stream_executor/platform/default/dso_loa
der.cc:64] Could not load dynamic library
‘cudart64_110.dll'; dlerror: cudart64 110.dll not
found

2023-03-29 09:07:44.929224: W tensorflow/
stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘cublas64_11.dII';
dlerror: cublas64_11.dll not found

2023-03-29 09:07:44.930675: W tensorflow
/stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘cublasLt64_11.dII';
dlerror: cublasLt64_11.dll not found

2023-03-29 09:07:44.932483: W tensorflow/st
ream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘cuffté4_10.dII';
dlerror: cufft64_10.dll not found

2023-03-29 09:07:44.933935: W tensorflow
/stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘curand64_10.dII';
dlerror: curand64_10.dll not found

2023-03-29 09:07:44.935404: W tensorflow/
stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library 'cusolver64_11.dII;
dlerror: cusolver64_11.dll not found

2023-03-29 09:07:44.937498: W tensorflow/
stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘cusparse64_11.dII";
dlerror: cusparse64_11.dll not found

2023-03-29 09:07:44.938957: W tensorflow
/stream_executor/platform/default/dso_loader.cc:64]
Could not load dynamic library ‘cudnné4_8.dII";
dlerror: cudnn64_8.dll not found

2023-03-29 09:07:44.951222: W tensorflow
/core/common_runtime/gpu/gpu_device.cc:1850]
Cannotdlopen some GPU libraries. Please make sure
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the missing libraries mentioned above are installed
properly if you would like to use GPU. Follow the
guide at https://www.tensorflow.org/install/gpu for
how to download and setup the required libraries for
your platform.

Skipping registering GPU devices...

2023-03-29 09:07:44.960004: | tensorflow
[core/platform/cpu_feature_guard.cc:151] This
TensorFlow binary is optimized with oneAPI Deep
Neural Network Library (oneDNN) to use the
following CPU instructions in performance-critical
operations: AVX AV X2

To enable them in other operations, rebuild
TensorFlow with the appropriate compiler flags.
G:\PycharmProject\DeepFakePy\venv\lib\site-
packages\keras\optimizer_v2\adam.py:105:

UserWarning: The “Ir” argument is deprecated,
use “learning_rate’ instead. super(Adam,
self).__init__(name, **kwargs)

Model: "sequential"

Layer (type) Output Shape Param #

inception_resnet_v2 (Functi (None, 2, 2, 1536)
54336736
onal)

global_average_pooling2d (G (None, 1536) 0
lobal AveragePooling2D)
dense (Dense) (None, 2) 3074

Total params: 54,339,810
Trainable params: 54,279,266
Non-trainable params: 60,544

Epoch 1/5

30/30 [ ] -
278s 9s/step - loss: 0.6433 - accuracy: 0.6832 -
val_loss: 0.7427 - val_accuracy: 0.4873
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30/30 [

253s 8s/step - loss: 0.5446 - accuracy: 0.8241

val_loss: 0.6887 - val_accuracy: 0.5607

Epoch 3/5

30/30 [

256s 9s/step - loss: 0.4615 - accuracy: 0.8725

val_loss: 0.6504 - val_accuracy: 0.5941

Epoch 4/5

30/30 [

260s 9s/step - loss: 0.3876 - accuracy: 0.9065

val_loss: 0.6063 - val_accuracy: 0.6742

Epoch 5/5

30/30 [

258s 9s/step - loss: 0.3261 - accuracy: 0.9296

val_loss: 0.5589 - val_accuracy: 0.7503

Process finished with exit code 0

Testing Process

Deepfake Detection

Training |

Testing |

]

]

]

]
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Conclusion

In this work implemented DeepFake detection model
to detect video forgery using DeepFake video
dataset. A deepfake detection method using
convolutional neural network (CNN) and ResNet to
extract temporal features of a given video sequence
is presented, in which features are represented via the
sequence descriptor. The detection network
consisting of fully connected layers is employed to
take the sequence descriptor as input and calculate
probabilities of the frame sequence belonging to
either authentic or deepfake class. Proposed model
when trained with a large data set gave quiet
impressive results compared to other deep learning
models. Novel approach of combining feature
extraction capability of Convolutional Neural
Network and ResNet gave better results when
compared with existing models. This shows that a
simple model which uses ResNet convolutional
neural networks can be used to check if a video has
been subjected to any kind of manipulation.
Proposed work can offer a first line defence in the
detection of Al based fake videos.

Future Enhancements

Deepfakes are constantly evolving, and new
techniques are being developed to create more
convincing fakes. Need to develop ResNet CNNs
that are capable of detecting a wider range of
deepfakes, including those created using new
techniques. Real-time detection of deepfakes is
critical for preventing the spread of misinformation
on social media platforms. Future researchwork
focus on developing ResNet CNNs that can detect
deepfakes in real-time, using limited computational
resources.
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Abstract

In this project, we will try to perceive groups as geometric objects to study their properties relatively easily. We begin with
introducing the notions of Cayley graphs, and the action of groups on trees endowed with a path metric. By studying the
action of SL (2,Z) on the Farey tree, we show that form >3, alevelm congruence sub group of SL (2,Z) is free. Further, we
show that if a group acts freely and transitively on the edges of a tree, the nitisisomor phic to the free product of the
stabilizers of the vertices under the action. Finally, applying this result to the action of PSL (2,Z) on. The Farey tree,

we prove that PSL(2,Z) "= Z,#Z3. We will goon to define the geometric realizations of Cayley graphs, and look at how
Cayley graphs for the same group with two different generating set saree quivalent to eachother through the notion of
quasi-isometry. Further, we discuss the word problem for a group and how Dehn functions can be used to measure the
complexity of its solvability. We will then try to validate the importance of Dehnfunctions, as a measure for the complexity
of the word problem. Finally, we will discuss hyperbolic groups and the word problem for these groups.

Introduction
The emergence of geometric group theory as a —r
distinct area of mathematics is usuallytraced to the
late 1980s and early 1990s. The 1987 monograph of
Mikhail ~ Gromovtitled  “Hyperbolic  groups”,
introduced the notion of a hyperbolic group, ——_
whichcaptures the idea of a finitely generated group (a) ThegroupZ/nZasrotationsofaregularn-gon.
having large-scale negative curva-ture, and by his
subsequent monograph “Asymptotic Invariants of 1
Infinite Groups”, that outlined Gromov’s program of
understanding discrete groups up to quasi-isometry.
The work of Gromov had a transformative effect on 1 1 1
the study of discretegroups and the phrase
“geometric group theory” started appearing soon
afterward.

An important aspect of mathematics consists of
the study of symmetries of an object, whether the

4

Thegroup 72 as translationsin R2

object is a simple 3-dimensional object seen in daily
life such as a cubeora complicated abstract object
such as a group. Geometric group theory tries to
study every group as a group of symmetries of some
object so that we caninfer some of its properties
which are relatively harder to study with respect to
the abstract group structure [4]. This idea is
illustrated in Figurel.1.

Figure 1.1: Representation of two groups as groups
of symmetries of mathematical objects.

The object that captures the symmetries of a
group is called a Cayley graphas sociated with the
group.

Using the notion of group actions on spaces,
geometric group theory tries to understand the
properties of that group by studying the geometric
properties of its associated Cayley graphs. That is
why it is important for us to study how a group act
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son graphs and trees. We will study this notion in
then ext Chapter. Later,we will study the notions of
quasi-isometries,word problems,ends of groups
andasymptotic dimensions to work with such groups
and graphs.These chapters in the thes is are mostly
based on [4] “Office hours with a geometric group
theorist.”

Group Actions on Trees
Group Action on Sets
We start by introducing the action of a group on a set.

Definition 1.1 An action of a group G on a set X is a
function G x X — X

where the image of (g, x) is written g * x and where
(i) 1ex=xforallx € Xand

(if) ge(h+x)=(gh)*xforallg,he Gandx e X.

If the group SX is the group of symmetries of X,
thought of as a set. An action of G on X is the same
thing as a homomorphism G — SX . So an action of
G on X is the formal way to realize G as a group of
symmetries of the set X.

We need the notions of graphs which can be
naturally perceived as metric spaces that helps us
understand the properties of groups via their actions
on them.

Definition 1.2. A graph G is a pair (V, E) where:

(i) V/=ois aset of vertices and

(ii) every e € E joins a pair of (not necessarily
distinct) v1,v2 e V.

A type of graph which encodes the information
about a group is called a Cayley graph. Before diving
into the notion of Cayley graphs, we first understand
the action of a group on a graph.

1.2 Cayley Graphs and Group Actions on Graphs
Definition 1.3. Let G be an arbitrary group and let S
be a generating set for G. The Cayley graph for G
with respect to S is a directed, labeled graph t (G, S)
=(V,E) where, V=G,andE={(g,9s):g e Gands
€ S}
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Definition 1.4. An action of a group G on a graph (V,
E) is a homomorphism

G — Aut((V, E)) with the following properties.

(i) Anyg e Gactingon v €V takes it to some g * v
EV;

(if) Any g € G acting on e € E takes it to some g * ¢
€ E;

(iii) Forany x e Vor X € E, we have 1 * x =x;

(iv) For g, h € G and x € V or x € E, g.(hx) =
(9.h).x;

(v) Ife € Econnectsv, w € V then g * e connects g *
vand g w.

Example 1.4.1. Z/3Z acts on a regular 3—valent tree
T3 such that image of 1 € Z/3Z is the identity map,
the image of 2, 3 € Z/3Z maps each vertex to its two
descendants.

Free Groups

Definition 1.5. A free group Fn of ‘nJ letters is (al, . .
., an) with no defining relations.

The set {al, ..., an} is said to be the generating set
for the free group.

Definition 1.6. An action of G on a set X is said to be
freeifvge Gand vx € X, ifgex=xtheng=1.

bb

ba™! b ba
> *

a b ab

a aa
-

a b ab™!

plat® -1
b

byt
Figure 1.1 Cayley Graph for a Free Group of Two
Letters

Theorem 1.7. If a group G acts freely on a tree, then
G is a free group. Before trying to prove this
theorem, we need to define the tiling of a tree.

Quasi-Isometries
One of the problems we encounter when using
Cayley graphs as a geometric repre- sentation of a
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group is that there can be different Cayley graphs for
the same group with respect to different generating
sets. These graphs are not isometric to each other. So,
we need to define another form of equivalence called
quasi-isometries or “coarse isometries”.

The Need for Defining Quasi-lsometries

Definition 2.1. The geometric realization of a Cayley
graph is defined as follows

(i) Each edge in the graph is associated to an inteval
[0, 1]

(if) All points on the edges are now a part of the
metric space.

(iii) Distance between two points on the same edge is
the corresponding on the real line w.r.t Euclidean
metric.

(iv) Distance between two points not on the same
edge can be calculated by sum- ming up the smallest
distance between the endpoints of the two concerned
edges and the distance of the points from those two
endpoints.

Definition 2.2. If (X, dX) and (Y, dY ) are metric
spaces, a function f : X — Y is called an isometric
embedding if f preserves distances, that is, for all
x1, x2 € X,
dy (f (x1), f (x2)) = dX(x1, x2).

An isometric embedding f is called an isometry
if it is also surjective.

Theorem 2.3. Let G be a finitely generated group and
let S and SJ be two finite generating sets for G. Then
the identity map f : G — G is a bi-Lipschitz
equivalence from the metric space (G, dS) to the
metric space (G, dS’).

Proof. Since S is finite, we can define a constant M >
1by

M = max{dS’ (1, s)|s € SU S—1}.

Now consider any g € G. Suppose g has word
length n with respect to S, so we can write
g=sl1s2...sn,
where each si is in S U S—1 . Using the triangle
inequality, we get:
dJS(1,g)=dS'(1,sls2 ......
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<dS’'(1,sl)+dS’(sl,sls2...sn)

<dS’'(1,s1)+dS’ (s, s1s2) +dS' (sls2, s1s2 ... sn)
<dS’' (1, s1) +dS’ (s, s1s2) + dS’ (sls2, s1s2s3) +. .
.dS’(sls2...sn—1,sls2...sn).

Since the action of a group element preserves the
distances between the elements of the same group
with respect to word metric we can rewrite this as
ds’' (1, g) <dS' (1, s1) +dS’ (1, s2) +««« +dS' (1,
sn)
<M+M+eee+M
= Mn.

But n is the word length of g with respect to S,
that is, dS(1, g) = n. Therefore, we have shown that
Vg € G, dS’ (1, g) < MdS(1, g). We can just reverse
the roles of S and SJ to find another bound N and
the larger of two values can be assigned to K.

We have shown that the Cayley graphs of a
group with respect to two different generating sets
will be equivalent to each other under the bi-
Lipschitz equivalence.

Example 2.3.1. Consider the Cayley graphs of R2 and
Z?2 with respect to the generating set {(1, 0), (0, 1)}
with the natural Taxicab metric for their geometric
realizations. We can take a function f : Z2 — R2
such that each point is marked onto itself, that is, f (x,
y) = (X, y). The distances are preserved by Taxicab
metric and we get an isometric embedding. But this
map is not surjective. Hence this is not an isometry.
Intuitively there should be some equivalence relation
between the two metric spaces which make Z2 € R2
different from Z € R2

We have a similar problem with regards to the
Cayley graphs and their geometric realizations not
being equivalent to each other in any sense.

Geometric Realizations of Cayley Graphs of a
Group

Theorem 2.4.1 Let G be a finitely generated group
and let S and SJ be two finite generating sets for G.
Then the geometric realization of the Cayley graph t
(G, S) is quasi-isometric to the geometric realization
of the Cayley graph 1 (G, SJ)

Proof. First, there is a quasi-isometry from the
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geometric realization of any graph to its set of
vertices (with the path metric) obtained by sending
every point on an edge to the nearest vertex. In
Theorem 3.4, we showed that there is bi-Lipschitz
equivalence between two Cayley graphs of the same
group. Therefore, we can obtain a quasi-isometry t
(G, S) — 1 (G, SJ) as a composition of three quasi-
isometries.

Since we have proven that all Cayley graphs and
their geometric realizations for a given group are
equivalent to each other, we can now talk about the
geometric representation of a group being equivalent
to some other group without being con- cerned about
the choice of generating set influencing our
geometric image of that group. In the next chapter,
we will try to solve the other problem we encounter
while perceiving groups as geometric objects.

Word Problem and its Solvability

When we have a finitely presented group, we face the
problem of being able to tell if two words w1, and w2
represent the same group element. This can be
equivalently stated as the problem of being able
to tell whether or not wl—1w2 is the identity
element. This complexity is captured by the notion of
a word problem of a group.

Definition 3.1. A group G = (X | R) is a finitely
presented if it is finitely generated, i.e., |X| < o and
has a finite number of relations defined on them, i.e.
R| < 0.

Definition 3.2. The word problem for a finitely
generated and presented group is the problem of
determining whether or not a given word in the group
represents identity.

A word problem is called solvable in finite
number of steps if we are able to devise an
algorithm to find whether or not a word of certain
length represents identity.

The complexity of word problem for a group
presentation is governed by the Dehn function. The
faster the Dehn function grows, the greater the
number of times relations must be used to reduce the
problem.
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Dehn Function
A word w on S U S—1 represents the identity in G
when it can be converted to the empty word via
e a finite sequence of free reductions (aa—1 —
1)
e free expansions (1 — aa—1 for some a € S U
S-1)
e applications of defining relators (elements of
R) or their cyclic permutations
Such a sequence is called a null-sequence for w.
The number of applications of defining relators or its
permutations is the length of that null sequence.
Counting the number of such moves it can take
for the word of a given length to be reduced to
identity gives us a measure of the difficulty in
working with the particular presentation for a group.
The Dehn function estimates this measure thereby
measuring the complexity of the solution to the word
problem.

Definition 3.1. The Dehn function f: N — N maps n
to the minimal number N such that, if wi is a word of
length < n that represents the identity, 1i is the length
of minimal null-sequence for wi, then N = max{li}.

Since there are only finitely many words of
length at most n (S is finite) the Dehn function is
well-defined.

Definition 3.2. A recursive function f: M — N is a
function defined on a discrete, well ordered domain
with a least element that calls itself, that is, f (n) is
defined in terms of f (m), where m<nand m, n € M.

A Semigroup with an Unsolvable Word Problem

It is not common to encounter a group with an
unsolvable word problem. Alan Turing [5] studied the
importance of semigroups with unsolvable word
problems in cryptography and cryptanalysis. We
conclude this chapter with an example of one such
semigroup.

Example 3.2.1. One of the simplest example of a
semigroup with an unsolvable word problem is G =
{(a, b, c, d, elac = ca, ad = da, bc = ch, bd = db, ce =
eca, de = edb, cdca = cdcae, caaa = aaa, daaa = aaa)
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given by C’etjin [5]. Collins [5] came up with
another presentation for this semigroup.

Recently, Wang [6] reduced the number of
generators to two. But, there were 27 defining
relators for that presentation the smallest of which
had a word length of about 100.

Hyperbolic Groups

Curvature is a fundamental way of understanding the
intrinsic geometry of mani- folds. There are three
curvatures on 2-dimensional manifolds, namely zero,
positive, and negative. The most trivial examples for
these three are the plane, the sphere, and the saddle.

k=0 k>0 k<0
Figure 4.1: 2-dimensional manifolds with zero,
positive and negative curvatures.

d—hyperbolicity

In the Euclidean metric, we define the incircle of a
triangle to be the largest in- scribed circle. The points
of tangency are called inpoints, and they cut the three
sides of the triangle into six pieces that come in
length-matched pairs. Now in a more general space,
we cannot necessarily find an inscribed circle in any
nice way, but we can generalize the other property.
Let the inpoints of a geodesic triangle be the uniquely
determined three points that divide the sides into
pairs of equal lengths, as shown in Figure 5.2.

|
7
# %

/ N

Figure 4.2: Inpoints of a Geodesic Triangle

They are uniquely determined because we are
just solving the systema=r+s,b=s+t c=r+t,
and the triangle inequality guarantees a solution. If
we consider our space to be a tree, any ‘triangle’ has
actually the same inpoints. So the ‘insize’ of our
‘triangle’ is zero.
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Definition 4.1. We will call a metric space
d—hyperbolic if all geodesic triangles have insize < 9,
where 8 € R, and 6 > 0.

Example 4.1.1. A tree is a O—hyperbolic space
because if we try to take any geodesic triangle in a
tree, the insize would be zero as the tree has no
closed loops and thus no triangles.

This definition works fine on geodesic spaces.
For a general space, we say a space is 0—hyperbolic if
all four-tuples for any four points X, y, z, w in that
space satisfy
(xAy)w > min{(yAz)w, (xAz)w} — 9,
where (X.yw) is the shortest distance between the line
joining X, y and w.

A crucial property is that d—hyperbolicity is
stable under quasi-isometry but, it does not preserve
the constant d. So a quasi isometry on one
d—hyperbolic space can take it to some other
dJ—hyperbolic space.

Hyperbolic Groups

Definition 4.2. A finitely generated group is called
hyperbolic if any of its Cayley graphs (for a finite
generating set) is d—hyperbolic.

Example 4.2.1. Since trees are always O—hyperbolic,
natural examples of hyper- bolic groups are free
groups Fn of any rank, as their Cayley graphs with
respect to any finite generating set S with |S| = n are
just (2n)—regular trees.

Example 4.2.2. As proven in Chapter 2, PSL(2, Z) =
(v, w | v2w3) With this pre- sentation, the Cayley
graph looks just like a tree of triangles as in Figure
5.3, a graph that clearly has the &-hyperbolic
property with 6 = 1.

_AXV}A
RS

Figure 4.3 Cayley graph of PSL(2, 2)
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Since PSL(2, Z) is a quotient group derived from
SL(2, Z) and this induces a quasi- isometry between
the two, this implies that SL(2, Z) should also be a
hyperbolic group.

Surface Groups

Surface groups are fundamental groups of closed
hyperbolic surfaces. Each manifold S has an
associated group mwl(S), called the fundamental
group, which can be said to be group-theoretically
encoding information about the topology of S. The
idea started as an attempt by Poincar’'e [8] to
classify manifolds by associating a group to them
which could be distinguished from other groups
relatively easily.

Definition 4.3. The fundamental group of a
topological space X with some chosen base point
x0 , denoted by n1(X, x0), is the group of homotopy
classes of loops, which are closed paths on X starting
and ending at x0 .

Example 4.3.1. A tree has no
fundamental group is trivial.

loops, so its

Example 4.3.2. All loops on a circle from a point to
itself are just complete rota- tions around the circle,
so the fundamental group will be isomorphic to Z.

Example 4.3.3. Let Xg denote the closed orientable
surface of genus g. wl1(X2) can be generated by the
four loops in Figure 5.4.

Figure 4.4 Generating set for the fundamental
group of X2
Its fundamental group can be written as
n1(Z2) ~=(a, b, ¢, d|[a, b][c, d]).
In general, for a surface of genus g> 1,
nl(Xg) ~=(al, bl, a2, b2...ag, bg|[al, b1][a2, b2]
... [ag, ba]).
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Since these surfaces are closed hyperbolic
surfaces for g > 2, their groups are surface groups.
Surface groups are important examples of hyperbolic
groups them- selves and their construction can lead
us to an important result about word problem for
hyperbolic groups.

Word Problem for Hyperbolic Groups

Definition 4.4. A presentation G = (al, ..., an | rl, ...,
rm) for a group G is called a

Dehn presentation of G if the following conditions
hold true:

(i) There is a set of strings ul, v1, ..., um, vm and
each relator ri is of the form

ri = uiv—1. (Relator ri encodes the equivalence in the
group of ui and vi.)

(if) For each i, the word length of vi is shorter than
the word length of ui .

(iif) For any nonempty string w in S = {ai} that
represents the identity element, if w has been reduced
by canceling all occurrences aia—1 , then at least one
of ui or u—1 must appear as a substring.

Theorem 4.5. Hyperbolic groups admit Dehn
presentations.

Proof. Fix any K > 86 and consider a Cayley graph
for G with respect to a (finite) generating set S = {ai |
i € N} for G. Now consider the list of all reduced
words ti with word length at most K. Now, we can
check which of the ti represent the same word by just
following them in the graph. Let ui be the non-
geodesic words from that list, and for each ui , let vi
be some geodesic word from that list reaching the
same point in the graph, so it is guaranteed to be
strictly shorter. Then put R = {ri = uiv—1 | i € N}. We
claim G = (S | R) is a Dehn presentation. Conditions
(i) — (i) of Definition 5.4 are satisfied by
construction. For Condition (iii), we

can rule out 86—local geodesic loops of length at least
83. So any long loop has a non-geodesic subsegment
of length at most K, which is one of ui. This
completes the proof.
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Corollary 5.6. Hyperbolic groups have solvable word
problems.

Proof. By construction of Dehn presentations, they
have a solvable word problem, and by Theorem 5.5
all hyperbolic groups have a solvable word problem.
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Abstract

Numerous scientific problems can be formulated in terms of optimizing a convex objective function. As such, the study and
developement of algorithms designed to solve these problems is of considerable importance. This project attempts to act as
an introduction to a selected number of well known optimization algorithms by examining convergence results of
deterministic and stochastic algorithms. The concept of momentum is discussed and shown to have significant impact on
convergence. Throughout, it should become clear that deterministic methods which have been known for decades are of
fundamental importance for developing methods which noticably reduce the computational complexity while preserving

fast convergence.

Introduction

Motivation Optimization problems arise throughout a
diverse range of fields within applied science, from
ctroller and filter design in control and electrical
engineering to optimizing stochastic processes
emanating from economics and finance. In particular,
many fields of machine learning revolve around
minimizing a convex function for efficient model
estimation. In this scenario, the most convenient
problem formulation is min xeX f (x), (1.1) where X
€ Rd is a convex space and f : X — R is a
continuously differentiable convex function. The
solution of this problem is called the minimizer of f
and is denoted x * € X simplicity of gradient descent
is quite attractive, however it has been shown that it
converges with rate O (1/k) which is sub-optimal for
first order methods [1]. In addition, full gradients are
required for each update which can become
problematic for large systems due to high
computational cost. These issues have led researchers
to design algorithms that either speed up
convergence, lower computational complexity, or
both.

Definitions and Inequalities

Lipschitz Continuity This property is extremely
useful for convergence analysis as it provides access
to several convenient inequalities, especially when
paired with convexity. It will be assumed throughout
that f(x), and in the case of stochastic optimization,
each sub-function fi (x) will have Lipschitz
continuous gradient.

Definition
A function f : R d — R is Lipschitz Continuous with
Lipschitz factor L if and

Convexity
If a function is known to be convex then it satisfies
several inequalities that are practical when deriving
convergence rates for optimization algorithms. Since
this project’s focus is convex optimization these
inequalities are listed below for convenience. As
mentioned previously, the combination of convexity
and Lipschitz continuity implies a function satisfies a
wide selection of inequalities. The definition for
convexity and subsequent inequalities now follows.
Definition 2.0.3.

A function f : R d — R is strongly convex with
convexity parameter pu if and only if the following
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hold. f(y) —f(xX) - Vf(xX) " (y—x)—n2ky—xk2>
0(2.10) (Vf(y) - Vf(x)) - (y —x) —uky—xk2>0
VX, Yy €

Deterministic Methods

Gradient Descent

In all likelihood, Gradient Descent was the first
known method for finding optimal values of a
function. Whether or not this is the case, gradient
descent is the foundation for most determinsitic
optimization methods as well as many well known
stochastic schemes. As such, it is appropriate to
begin any general discussion of optimization
algorithms with the gradient descent method. The
method is described by the iterative scheme below

General Convexity

A simple manipulation of the definition for Lipschitz
continuity, given by (2.2), through the gradient
descent update rule yields another helpful inequality
for this section. f (xk+1) — f (xk) <—1 L (Vf (xk), Vf
(Xk)) + 1 2L ||Vf (xk)||2 = — 1 2L ||Vf (xk)||]2 (3.2) The
algorithm, which the proceeding analysis is based
upon, is given below for both the weakly and
strongly convex scenarios. The analysis follows a
procedure which is analogous to the original proof
published.

Strong Convexity
The method shown here is primarily taken from
Nesterov’s book on convex optimization [1]. To
begin, it is convenient to derive an inequality to use
as a starting point for the proof. kxk+1 — x * k 2 =
kxk — x * — aVf (xk) k 2 = kxk — x * k 2 — 20hVf
xk), xk = x * i+ a2 kVf (xk) k2 <kxk —x * k2 —
2o0uL p +Lkxk —x*k2+a2—-2ap

Nesterov Accelerated Gradient In recent years,
momentum methods have come to play a powerful
role in optimization. Intuitively, momentum arises by
adding a weighted version of the previously iterated
step of an algorithm to the current one. Applied to
the gradient descent scheme, whose continuous time
counterpart is represented by the gradient flow
dynamics "x = Vf (x), momentum leads to a second-

August 2024 E-ISSN: 2456-5571

order DE when transitioning to continuous time. In a
sense, one can interpret this physically as a massive
particle moving in a potential well as noted in [8].
This system exhibits acceleration due to the presence
of a second derivative term. As such momentum
methods are said to accelerate an algorithm towards
the minimizer and are therefore expected to obtain
faster  convergence than  methods  without
momentum. In fact, for first order methods the
optimal convergence rate is O (1/k2 ) which is indeed
quicker than gradient descent which achieves O (1/k)
convergence

Strong Convexity

In constrast to the analysis for weak convexity, a
lyapunov style approach is taken here that follows
the work done in [8]. The idea was to find a general
differential equation for momentum methods and
then chose an appropriately discretization so as to
obtain an algorithm that is equivalent to Nesterov’s
original algorithm for strongly convex functions in
[1]. The derivation of the DE, which was originally
published in [9], is not covered since the interest is to
study discrete time convergence. For this purpose
only the Lyapunov function and the algorithm are
required.

Bohachevsky- function As per the list provided
in [11] there are three Bohachevsky functions,
however the focus will solely remain on the first of
these. The function, shown below, is two-
dimensional an bowl shaped. A typical domain to test
on is xi = [-100 100] and the global minimum f (x *
) = 0 can be found at x = = [0 0]. A plot of (5.2) is
provided.

Additional Functions

Beale Function

The Beale function is characterized by sharp peaks
on the corners of the domain xi € [—4.5 4.5]. There is
one global minimum of f (x * ) = 0 at x * = [3 0.5].
This function simply adds a high order polynomial to
the list of test examples. f (~x) = (1.5 — x1 + x1x2) 2
+225 —x1 +x1x222+2625—x1+x1x322
(5.7) This function was chosen to illustrate that some
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EXAMINATION OF DIGITALLY MANIPULATED VISA USING
IMAGE PROCESSING SOFTWARE
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Srinivasan College of Arts and Science, Perambalur

Abstract

Occurrence of criminal activities are increasing day by day with the development of the technology. The crimes such as
counterfeiting, altering government official documents, wills, educational certificates and are committed by the criminals
behind the keyboard for the financial gain. Thus, it is highly essential for the Forensic document examiner to have the
knowledge of the latest technologies and their working principles so that detectionof the manipulations and alterations in
the digital documents would become easy.The present study focuses on the analysis of digitally manipulated Visa using
image processing software. The document was collected and altered by the non-professional individuals as well as experts,
later the examination of document wascarried out using Adobe photoshop 20.1.0. The obtained results presented the
number of observed features,such as multiple number of layers, disturbances in background and overlapping of photos,
correlated with the image manipulation and are detectable using image processing software. The proposed technique gives
over 90% accuracy in detection of digital manipulations by image processing software.

Keywords: digitally manipulated documents; adobe photoshop 20.1.0; multiple number of layers; disturbances in

background; overlapping of photos

Introduction

The examination of digital document is one of them
the forensic questioned document community has
confronted challenges as a result of the tremendous
expansion and broad adoption of document
digitalization.’* Cases of manipulated documents in
soft copies and hard copies are increasingly
encountered in all the sectors of the world. The
forgers commonly use the insertion of text, the
substitution of pages, manipulations done by cut and
paste mechanism, and the use of different original
documents to form the new duplicate composite. So,
depending upon the person’s skill and ability on that
software, decides the perfectionism of the
manipulations. It is varied from one person to
another as well as from one software to another.™
Digital image processing has been used to analyse
documents since before forgeries first appeared using
these programs. The method ofexamination of the
contested documents for manipulations with the
image processing software is non-destructive,
quicker and more accurate.’’ The examination of
digital document can revolutionize the field of

Questioned document examination.Most of the
people are aware about the features of image
processing software due to easy availability on
internet and their readability. For Example, Adobe
photoshop, MALTA B, Paint, Instagram editing tools,
Picasa, Picsart, etc. At the broad level, other than
image editing, the image processing software is used
to enhance the quality of digital documents. The
same software can be used for both alterations and
examinations depending upon their features.* This
study deals with the examination of digitally
manipulated documents using adobe photoshop
20.1.0 software and the basic objective of the study
is to Evaluate the application of image processing
software in the examination of digitally fabricated
documents. Adobe photoshop is extensively available
materialistic software having wide application
features in processing and correction of images.The
documents were altered by using image processing
software and later examined with the same software.
In Adobe Photoshop there are some features which
can assist the Forensic document examiner to analyse
the altered document™.
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Materals and Methodology

The examination of the digitally manipulated
document involves following steps;

1. Sample Collection

The visa and different photos were collected from
different individuals. The original documents were
scanned using Adobe scanner with the 600 dots per
inch resolution and saved in joint photographic group
(.jpg) format.

2. Alteration of Collected Documents

To alter, the addition of the text, deletion of data and
adding new matter, copy and paste manipulations,
insertion of the photo to the plain area or over the
existing photo, transplantation of the photo or text,
etc were done. Adobe photoshop 20.1.0 (2020) were
used to alter the document.

3. Examination of Altered Documents

The similar software is used to examine the
digitaldocument. There are common examination
features that are present in digitally manipulated
documents such as font size, font style, the
dissimilarities in date and numerals, inconsistency of
watermark, pixelation, alignment of text, layout of
the paper, and condition of the paper.

Examination of Digitally Manipulated Documents

using Adobe Photoshop

Irrespective of the type of the document, there are

certain  features  encountered for  different

manipulations which are as follows;

e Addition: Disturbances in the background,
Dissimilarities in font style, Discrepancies in
font size, Uneven spacing, Irregular text and
Crowding of the letters.

e Copy and paste manipulation: Disturbances in
the background in the form of dots, Changes in
the pixel colour and Irregularities in the text.

e Deletion: Discrepancies in the text, Colour
differences of erased area and background,
Deterioration of the adjusting letters and Plain or
white background exhibiting pale colour.
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e Transplantation: Malalignment of the lines and
disturbances in the background.

Inbuilt Identifying Features of Adobe Photoshop
Software used to Analyse the Document

Adobe  photoshop is  extensively available
materialistic software having wide application
features in processing and correction of images.The
documents were altered by using image processing
software and later examined them with the same
software. In Adobe Photoshop there are some
features which can assist the Forensic document
examiner to analyse the altered document™® In Adobe
Photoshop there are some features which can assist
the Forensic document examiner to analyse the
altered documents such as the Layers. If the altered
document is saved in PSD format, the number of
layers were visible on the layer bar of the adobe
photoshop. Each layer showed the type of
modification and the series of the activities that has
occurred. The list of activities on the layer bar can be
used to show the changes made by the forger. The
original document presented as a background layer
with locked icon. The layers have names and on the
left side of each layers haveone eye indicated the
layer visibility. In the case of .jpeg images, the layers
are joined and appeared like a single image. So, it
may not be possible to detect the layers analysis for
examination of manipulation.®®

Results

To obtain the results, digital questioned documents
were examined using Adobe photoshop 20.1.0. The
obtained results from the examination using image
processing software revealed that the software had
extreme capability for forensic  document
examination. In this study, the five different original
documents were collected, altered and examined
with respect to nature of the documents.

The obtained results are discussed below:
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The VISA was examined thoroughly and the
following results were obtained
1. Multiple number of layers: Details of the
layers were showed on the menu bar in adobe
photoshop  software, while examining the
manipulated document that are saved in photoshop
document (.psd) format. Apart from background
layer, the presence of other layers indicates the
alterations in the document. The visibility of three
layers were noted in the photo and name i.e., letters
‘A’ and ‘SH’ as shown in figure 4.1.3 and 4.1.4.
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2. Overlapping of the photos: As shown in figure
4.1.7, the presence of margin on above and left side
of the photo showed a concealment of original photo.

3. Disturbances in the background: In figure
4.1.9 (SHANU), the disturbances in the background
were observed. An aligned set of the micro-lettering
was present on the original document and
discrepancies were noted due to possible alterations.
It indicated that the letters ‘S’, ‘H’ and ‘A’ were
copied from the same document and pasted to that
position to make a hew name.

As per the above observations, it is revealed that
every alteration possesses its own peculiar features.
The main advantage of using Adobe Photoshop
20.1.0 is the visibility of the layers that indicate the
possible alterations in the document. In Addition, the
difference in the font style, font size and pixel colour
were found.Disturbances of watermarks and
discrepancies in the background were observed in the
case of copy-paste mechanism.

Discussion

This study dealt with the possibility of the
examination of digitally manipulated documents
using image processing software (Adobe photoshop).
The alterations made in the digital documents such as

addition,  erasure, obliteration, copy paste
mechanism, transplantation etc., which possess
different type of the characteristicsare easily

observable by using the zoom tool in adobe
photoshop, along with that it also showed the
differences in the pixel.

Earlier studies'®*®*® utilized different software to
alter and examine the documents such as Corel
Photopaint version 5.0, MATLA-B, Paint software,
Picasa, and Adobe Photoshop respectively and
already proved that the advantage of the image
processing software in examination of digitally
manipulated docurnents. Similar results were
obtained after this study and it was encouraging to
know that by using image processing software
analyses of digital documents is easy and fast. In this
study, the Adobe photoshop 20.1.0 was used to
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manipulate and examined the documents. It can
detect the manipulations by using the information of
the availability of the layers. The forensic document
examiners can rely upon them for obtaining the
results.

Conclusion

The main objective of this study was to examine the
digitally manipulated documents by using image
processing software.In this study, the documents
were altered by both laymen and experts in adobe
photoshop and saved as Photoshop documents (.psd).
It is easier to study the layers if the image of the
document is saved in .psd format which on the other
hand is not possible with other image formats.
Though the degree of the manipulation is purely
depended upon the skill of the forger and ability of
the software but the skills of the examiner also play a
crucial role.

The obtained results presented that a number of
observed features were correlated with the image
manipulation and detectable using image processing
software. On the basis of this study, it was concluded
that the proposed technique gives over 90% accuracy
in detection of digital manipulations by image
processing software. The results of this particular
study are encouraging and satisfied. Further
exploration of this field can make more revelations in
the field of forensic document examination. If this
technique is used properly then used in near future
analysing digital documents will be easier.
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Abstract

Biochemical marker is a molecule present in the body fluids and the body parts. It is identified as an end product of a
parent drug that last longer than parent molecule. Opium has various alkaloids and from these alkaloids, there markers
are identified that confirm alkaloid presence. Biochemical markers of opium alkaloids are morphine -6-glucoronide,
codeine-6-glucoronide, oxymorphone-3-glucoronide, hydromorphone. Certain presumptive test and Confirmatory test are

performed to identify these biochemical markers.

Keywords: opium, biochemical markers, narcotic, drug abuse, alkaloids, adolescents, forensic toxicology, punjab.

Introduction

Opium is a crude material that is obtained from the
unripe  seedpods of the opium  poppy
(Papaversomniferum). It is a plant of family
Papaveraceae. It is obtained by incising the seed
capsules of poppy after the plants flower petals have
fallen. The slit seedpods exude a milky latex that
coagulates and change color into gumlike brown
mass upon exposure to air. This raw opium is used to
obtain derivates such as morphine, codeine, heroine,
thebaine and papaverine. Opium and the drugs
obtained from it are called opiates.Opium and its
alkaloids are, Morphine it is found naturally in the
opium, belongs to the class of drug known as opioid
analgesics. It belongs to the group of medicines
called narcotic analgesic.it acts on central nervous
system to relieve pain. Heroine it is known as
diacetyl morphine and diamorphine, illegal drug
made from morphine. Heroine can be smoked or
snorted up the nose, It is a depressant drug slow
down function of brain and nervous system. Codeine
is an alkaloid prepared from opium or morphine by
methylation. It is used as a central analgesic,
sedative, hypnotic, antinociceptive and
antiperistalsis. it is an opioid pain reliver used to treat
mild to moderately severe pain.

Materials and Mehodology

Research Aim

To identify the Route Administration of opium drugs
and its abuse among youth in Punjab state.

Route Administration of Opium Drug in Punjab

Punjab have become a major part of opium drug
route that is now used for transporting heroin as well.
Most commonly abused drugs in Punjab are the
opium derivatives — raw opium, poppy husk and
Heroin. Opium Poppy cultivation in Punjab is ban by
Punjab government, drugs in Punjab come from the
poppy fields of Afghanistan , cultivate under the
patronage of Taliban. The drugs from Afghanistan
first reaches to Africa then comes to Delhi and
Punjab.The total area under opium poppy cultivation
in Afghanistan was estimated at 177,000 hectares in
2021. The average opium vyield in 2021 was
estimated at 38.5 kilograms per hectare. The south-
western region continued to produced most of the
opium in Afghanistan (82%), followed by western
and northern regions ( 9% and 4% ). Punjab districts
are Amritsar, Tarn Taran, Firozpur and Fazilka
sharing the border with Pakistan are part of the drug
smuggling route which the Pakistan or Afghanistan
based drug smugglers wuse to route their
consignments. Punjab serves as a transit and a
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market for drug smugglers.Opium poppy cultivation
is legal in Rajasthan districts are Kota,Baran,
Jhalawar, Chittorgarh, Udaipur and Bhilwara. Fazilka
have Rajasthan to thesouth, as opium cultivation
illegal drug syndicates do smuggling of drugs from
Rajasthan to fazilka. The Afghanistan heroin is
smuggled from the porous Indo — Pak border, opium
and poppy is smuggled from Rajasthan. The
residents of villages located on the borders work as
couriers for smugglers, they get Rs 3000 to Rs 4000
to receive and forward drug. As farmers permits to
grow crops near the fence at many places, they
receive shipment via plastic pipes or either directly
thrown from other side . It remains with the local
courier for some time and then is handed over to
other courier to deliver further to New Delhi or to
local towns to sell the same in small in quantities.

Opium & It’s Alkaloids Abuse in Youth of Punjab
Drug abuse occur all over the world, affecting every
country. In Punjab drug abuse occur at high level that
tremble the whole society in the state . It is noticed
that opium & its alkaloids abuse in Punjab enraged
extensively, particularly in youth.Study conducted by
the All India Institute of Medical Sciences states that
Punjab have population of 28 million, has 232,000
Opioids — dependents and 86,0000 opioids users.
Punjab was home to 56 % of Indian opium &its
alkaloid users said by United Nations on Drugs and
Crime. Opiates and their derivatives are used by 70
% of addicts in Punjab.Heroin is abuse at high rate in
Punjab. Four year study is conducted which show
that heroin was used by 67% participants, 14 % other
opiates were abused and 7 % addicted to poppy husk
. Opiates are administrated in body through different
routes, 51 % of addicts injecting drugs, 32% ingest
orally and 15 % inhale the drugs.[26] The cross-
sectional study was run on 400 adolescents and
young adults from 15 villages from Jalandhar
District. Result show that Heroin abusers are 20.8 %
and nonalcohol and non-tobacco abusers was 34.8%.
A Study published in the British Journal of Addiction
19 % of a sample of Chhajli’s village in Punjab
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district of Sangrur, 6,699 population using opium &
it’s alkaloids.

Results and Discussion

Major findings of the study of opioids — addicts in
Punjab

76 % are in the age group of 18 to 35 years

99 are males and 89 % literate.

56 % belong to rural areas.

53% are addicted to heroin, 33 % opium, 14 %
pharmaceutical opioids

29 % injected drugs, 90 % inject heroin

Chemical Biomarker in Body Fluids and Body
Parts for Opium

Table indicatesthe opium & its biochemical markers
in the body fluids blood, saliva, urine and in body
parts hair. Opium and its alkaloids consist different
type of biomarkers that specify the presenceof
alkaloids.

Opium

Metabolites Urine Sample Blood Sample Saliva Sample Hair sample
Morphine-6-
glucoronide
(M6G) Morphine-6- Morphine-3-
Morphine -3- glucoronide Morphine-6- glucoronide
Morphine glucoronide Morphine-3- glucoronide Morphine-6-
(M3G) glucoronide glucoronide
Hydromorphone
Codeine- 6 - Oxymorphone-
glucuronide Hydrocodone 3- glucuronide
Codeine (C6G), Morphine Hydromorphone Hydromorphon
Norcodeine, Norhydrocodone e-3-
Normorphine glucuronide
6-
6 Acetyl 6-
Heroine morphine (6- AM) Morphine MT:?;?%T&T"' acetlymorphine
Oripavine (3-0-
dimethylthebaine;
Thebaine Noroyripavine ) Buprenorphine Norhydrocodone Nor-
(3-0-N-di- buprenorphine
demethylthebain)
6-
Desmthylpapaveri
ne (6- DMP) Monodemethy Papaverine Papaverine
Papaverine lated hydrochloride
4, 6-didesmethyl
papaverine (4,6
DDMP)

Validation of Opiates & Its Alkaloids

Opium & its alkaloids presence can be confirmed
after week and month. Alkaloids are parent’s drug
they absorb in body readily but their biochemical
markers stay for a long time in body, give the
presence of parent drug.
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Det_ect_lon Urine Blood Saliva Hair
Limit
Morphine 3 days 12 hours | 4days | 90 days
. 10
Codeine 1-2 days | 24 hours | 21 hours
weeks
. 48- 5-6 3
Heroine 48 hours 72hours hours months
. 1-2 1102 72
Papaverine | 48 hours hours
hours hours
Thebaine 3-6 days | 48 hours 3 days 3monts
Conclusion

The content present in this article demonstrate abuse
of opium & alkaloids in Punjab. Opioids abuse is at
high level especially in youth. Opium & opioids
biochemical markers are identified in the body fluids
and body parts. Detection limit of opids &
concentration of opioids biochemical marker are
detected. Biochemical importance mentioned as the
parent drug absorbed in body rapidly but biomarkers
stay for long time. Biomarker help in identification
of particular drug. Certain techniques are mentioned
in this review which detect the biochemical markers.
Drug abuse of opium & opioids profile in youth have
disused in this article. This article informs the
adverse effect of opium & opioids on the individual
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health. Drug abuse in youth is a matter of serious
concern.
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This study is much important for Occupational stress among police constables is a significant issue, stemming from the
high demands and inherent risks of their duties. This stress can lead to mental and physical health problems, negatively
impacting job performance and personal well-being. Contributing factors include exposure to traumatic events, long
working hours, and administrative pressures. Effective stress management strategies and organizational support are
crucial to mitigate these adverse effects and promote the overall health of police personnel.

Introduction

The rate of crime and violence is steadily increasing.
The burden on law enforcement also has a multi-
disciplinary responsibility to deal directly or
incidents related to petty crimes. While doing so,
their duty makes them vulnerable to health problems
like stress, anxiety, depression, etc. The crime of
guards is very important and many studies have been
conducted in this regard. In one study, Walker and
Katz (2000) noted. The role of the police in any
particular society is not clearly defined.

Police are asked to perform various tasks. Many
of them include crime prevention order maintenance
and law enforcement. As mentioned by the author,
there is also the issue of role conflict between
politicians and citizens. According to AGOLLA
(2009), the role of the police is to do so, they face
challenges such as fighting and preventing crimes
and require physical and mental abilities to deal with
that  circumstances firmly and  effectively
(ROLLINSON,2005 and MORASH et al., 2006).
Differences in gender roles and responsibilities at the
community and family level reflect the ability to
balance between social / family and occupational
roles and in doing one’s job in family and services.
Gender differences play an equally, important role in
determining the coping skills for psychological
distress and mental health. Police personnel to under

stress due to workload, poor work-life balance, and
deficiency of resources. Although precise figures are
unavailable, police department officials have
reported informally that as many as 25 percent of the
officers in their respective departments have serious
alcohol problems.

Material and Methods

Research Design

The researcher design used for the current study was
empirical research design. Empirical research
typically involves a systematic and structural
approach to data collection and analysis, using
methods that are designed to minimize bias and
maximize the validity and reliability of the results.

Universe of the Study
This study was conducted within Trichy District.

Sample
Police Head Constable and Constable work stress in

Trichy district were the sample for this study.

Sample Size
The researcher has proposed as 100 achieved 45
samples from Trichy District.
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Sample Technique

Researcher has used Purposive Sampling Technique,
a form of Non- probability sampling used in the

study.

Research Tool

A Personal Distribution Questionnaire (PDQ) was
developed by the researcher in Google Form and data

was collected.

Result and Discussion

Could you handle your family pressure?
45responses

Fig 1 The above picture chart Could you handle
your family pressure. 80% (30) respondents of
Yes; then 20% (14) respondents of No.

You're showing your work pressure within your family?
44 responses.

Fig 2 The above picture chart You’re showing
work pressure within your family. 68.2% (30)
respondents of Yes; then 31.8% (14) respondents
of No.

Can you balance your work and family?
45 responses

®ves
on

Fig 3 The above picture chart Can you balance
your work and family. 86.7% (36) respondents of
Yes: then 13.3% (6) respondents of No.
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Could you handle your department pressure?

Fig 4 The above picture chart Could you handle
your department pressure. 91.1% (41)
respondents of Yes; then 11.1% (5) respondents of
No.

Is Tamil Nadu government providing any counseling or stress relief class for police?
45 responses

Fig 5 The above picture chart Is TamilNadu
government providing any counselling or stress
relief class for police. 86.7% (39) respondents of

yes; then 13.3% (6) respondents of No.

Major Findings

e 093.2% (41) respondents were Yes. Can you
handle family responsibilities

e 88.9% (40) respondents were Yes. Will your
family support your work.

e 66.7 %(30) respondents were Yes. Have you
experienced family problem because of night
shift

e 60% (27) respondents were Yes. Could you all
attend your family function . 80% (30)
respondents were Yes. Could you handle your
family pressure.

o 71.1% (32) respondents were Yes. Can you
spend time with your family.

e 682% (30) respondents were Yes. You're
showing work pressure within your family.

e 86.7% (36) respondents were Yes. Can you
balance your work and family.

e 80% (36) respondents were Yes. Could you
handle your family pressure.
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e 91.1% (41) respondents were Yes. Could you
handle your department pressure.

e 86.7 % (39) respondents were Yes. Have you
ever felt your working hours are too long.

e 60% (27) respondents were Yes. Will you get
vacation when you need. 68.9% (31)
respondents were Yes. Do you feel safe during
night shift.

o 72.7% (32) respondents were Yes. Do you have
ever been Threatened while you are at work

e 53.3% (24) respondents were Yes. Is public
obey your order.

o 60% (27) respondents were Yes. If public has co
- operate with you. . 88.6% (39) respondents
were Yes. Is public giving you same respect.

e 86.7% (39) respondents were Yes. Is Tamil
Nadu government providing any counselling or
stress relief class for police.

Conclusion

Police officers are often exposed to traumatic and
distressing situations, which can take a toll on their
mental health. For example, they may witness
accidents, violent crimes, or other traumatic events,
and they may also be required to use force or engage
in physical altercations with suspects. Additionally,
the constant pressure to maintain public safety and
protect communities can be emotionally taxing. The
effects of police occasional stress can be significant,
both for individual officers and for their departments.
Studies have shown that police officers have higher
rates of depression, anxiety, and PTSD than the
general population and that they are at an increased
risk of suicide. In addition to the personal toll, police
occasional stress can also impact job satisfaction,
employee turnover, and overall departmental morale.
In conclusion, while police occasional stress is an
inevitable part of the job, it is important for police
departments to take proactive steps to mitigate its
impact on officers' well- being and job performance.
By providing resources and support for officers to
manage stress and maintain their mental health,
departments can create a healthier and more effective
workforce.

August 2024 E-ISSN: 2456-5571

Suggestions

e Duty hours should be reduced so that they can
work without any tension and stress.

e Public should change their negative perspectives
of the police

o Facilities like drinking water and restrooms
should be made easily available and easily
accessible for the police constables and head
constables

e Training for stress management should be made
compulsory at regular routines to ensure their
mental health.

e Psychologists should be consulted if the
constables and the head constables have any
problems or issues related to their mental health.

e Promotions at right time, increment, house rent
allowance, PF should be maintained strictly and
correctly.
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Abstract

Network and computer security is essential to any organization's ability to make money. Internet-enabled business, or e-
business, has significantly increased revenue growth and efficiency in recent years. Applications for e-business, like supply
chain management, e-commerce, and remote access, let businesses improve customer satisfaction, cut expenses, and
streamline operations. Mission-critical networks that handle data, video, and audio traffic are necessary for these
applications. These networks also need to be scalable in order to handle growing user numbers and the demand for higher
performance and capacity. But as networks support an increasing number of applications and are made available to an
increasing number of users, they also become increasingly susceptible to an increasing number of security risks. Security

technology is used to counter those risks and make sure that e-business transa.

Introduction

The military, businesses, and individuals using
personal computers now place a higher priority on
network security.Gaining insight into the origins of
security technologies is made possible by studying
the history of security.Modifications to the internet's
architecture may lessen the likelihood of assaults
being transmitted via the network. Being aware of
the attack techniques enables us to respond with the
proper security. In order to stay connected to the
internet while protecting themselves from potential
dangers, organization Establishan "Intranet.” As a
result, they are examined for security technologies,
internet. Attack methods, and vulnerability issues.
The security of computers and networks is essential
to any organization's ability to make money. Internet-
enabled business, or e-business, has significantly
increased revenue growth and efficiency in recent
years. Applications for e-business including.

Literature Review

Roy Pails and Banraplanglyrwa [1]. In order to
maintain source code integrity, many techniques
such as cryptography, steganography, water veiling,
and scrambling have been developed for the
improved Rijndael computation using 128 piece
keys. It focuses on the AES calculation's structure,
equipment operation, and execution testing.

Hoang Trang [2]: An Advanced Encryption
Standard execution proposed for FPGAs.This results
in  minimal unpredictability engineering and
efficiently achieves both high throughput and low
dormancy. Results from simulations and executions
are provided, and previous detailed structures are
considered.

Jalel Rajeb [3] This paper presents an overview
of our efforts to organize an efficient use of the
Rijndael algorithm; it is the new Advanced
Encryption Standard that NIST has adopted; two
unique equipment executions are shown and
examined.

N. Sklavos, P. Kitsos[4] This study proposes a
start-to-finish security design and its VLSI execution
for the GPRS. The security provided by the Global
Mobile System (GSM) and GPRS are similar.

Mallika Srivastava, Aparna Mishra, and Abhijith
P.S.[5] Many engineering suggestions exist for the
AES Rijndael calculation; nevertheless, many of
them are lacking in terms of both territory and speed.
This research suggests an alternative approach to
increase speed that makes use of smaller FPGA asset
accessibility.

Muhammad Rehan, Muhammad Farhan Wali[6]
This document discusses the Advanced Encryption
Standard (AES), a potent Rijndael coding algorithm
in Verilog, the Hardware Description Language. The
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paper provides the foundation for each and every
adjustment made to the computation.

Sanchez-Avilaf, C., and Sanchez-Reillot, R.
(2007) In this work, we examine the architecture and
design of the new AES based on three criteria: (a)
resistance to all known attacks; (b) speed and code
reduction across a broad range of stages; and (c)
structure simplicity, including similarities and
differences with other symmetric figures.

N. Shivasankari [8] The symmetric figure that is
being used the most frequently is the Propelled
Encryption Standard. A combination of line and
section turns, octet replacement with an S-box,
Selective OR operations (XOR), and a Mix Column
are used in the calculation. AES was developed with
balance in mind, using modified key advancement
and fixed Mix Column/Inverse Mix Column
operations to reduce the chip district.

Bhalerao, Prachi V. [9]In this study, we
demonstrate how a modified structure in these
devices' equipment leads to a significant increase in
the structure's productivity. The standard AES design
is vulnerable to cryptanalysis.

B. Nageswara Rao [10] For the encryption and
decoding process of the AES computation, we
increase the number of rounds (Nr) to 16 in our task,
adding to the framework's security. Theoretical
analysis and exploratory results showed that this
AES technique provides quick but little information
flow over unbound channels.

Gielata Artur[11] This study looks the FPGA
innovation in the AES-128 figure standard's
equipment implementation. Programming executions
of cryptographic calculations are inefficient and
wasteful in many organized applications. Custom
design of reconfigurable equipment was suggested as
a solution to address those problems and speed up
the Rijndael calculation's execution and flexibility.

Ahmed[12] Developing necessities for fast, high
volume secure correspondences joined with physical
security, equipment usage of cryptography happens.
A FPGA usage is a halfway arrangement between
broadly useful processors (GPPs) and application
explicit coordinated circuits (ASICs).
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Mr. Atul [13] Altera instruments coordinated
and carried out our AES 128-piece encryption/
decoding computation framework. Table provides
itemized correlations with the other designs and
condenses the equipment assets needed for basic
building squares.

Network Security

Network security refers to any measures taken to
protect the accuracy and value of your data and
network. Stated differently, network security is the
action taken to safeguard the data and network
integrity. The process of defending a computer
network against attacks, misuse, and illegal access is
known as network security. In order to guarantee that
data moving across the network is safe and secure
and keeps sensitive information safe from hackers
and other threats, it entails utilizing tools,
technologies, and rules. One needs to have a basic
understanding of computer networks in order to
understand the principles of network security. In this
section, we'll cover some of the basic principles of
computer networking before providing a quick
overview of various popular networks. Next, we'll
delve further.

, NETWORK SECURITY

|
D0 e
o5 —
N= ¢
INTRUSION DETECTION o Q :?:‘ W’;
B

INTIVIRUS ~ SECURE
SOFTWARE B sccvnmvpoucs COMMUNICATIONS

Network security

Difference between

Network Security

Information Security

e Sensitive data is shielded by information
security from unwanted actions such as
disruption, alteration, recording, scrutiny, and
destruction.

Information Security and
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Ensuring the security and privacy of vital
information, including financial information,
customer account details, and intellectual
property, is the aim.

The term “information security” describes the
precautions taken to keep data and information
systems safe against unwanted access, use,
disclosure, disruption, alteration, or destruction.
This involves safeguarding data and information
using administrative, technical, and physical
means to  guarantee its  availability,
confidentiality, and integrity.

Information security plays a crucial role in
safeguarding against cyberattacks, preventing
sensitive data theft, and maintaining privacy.

Examples and Inclusion of Information Security
are as follows

1. Procedural Controls
2. Access Controls

3. Technical Controls

4. Compliance Controls
Network Security

Network security is a branch of information
security that deals with shielding networks—
including their hardware and software
components—from  damage, misuse, and
unwanted access.

The goal of network security is to safeguard the
availability, confidentiality, and integrity of data
that is transferred across a network.

Firewalls, intrusion detection and prevention
systems, encryption, and secure protocols like
VPN and HTTPS are examples of common
network security methods.

Network security plays a crucial role in
safeguarding confidential data transferred via the
internet and in preserving the availability and
integrity of networked devices and systems.
Every business or organization that deals with a
lot of data has some sort of defense against
various cyberthreats.
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Threats including virus, hacking, and denial-of-
service assaults that target networked systems
are the main emphasis of network security.

range of strategies, such as encryption, safe
backups, access controls, and disaster recovery
plans, are necessary for information security.

Examples and Inclusion of Network Security are
as follows

1. Afirewall

Division of Networks

VPN for Remote Access

Security of Emails

Systems for Preventing Intrusions (IPS)
Using sandboxes

Security of hyperscale networks
Preventing Data Loss (DLP)

N o Gk wbd

Information Securtiy

Network
Security

Internet Architecture and Vulnerable Security
Aspects

Organizations are employing intranets or
secured private networks out of fear of security
breaches on the Internet. Security measures have
been added to the Internet Protocol Suite at
several tiers by the Internet Engineering Task
Force (IETF) [4].

Data units that are exchanged over a network
can be logically protected thanks to these
security measures.

The security implications of both the new and
present versions of the Internet Protocol are
examined.

IP security, or IP sec, protects both the present
IP version (IPv4) and the upcoming IP
generation (IPv6).
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Attacks through the Current Internet Protocol

IPV4

e IPv4 maps to the MAC address via the Post
Address Resolution Protocol.

e  Common Techniques for Cyberattacks.

e There are categories for common methods of
internet attacks. Certain assaults, including
phishing and eavesdropping, get system
knowledge or personal information.

e Numerous IP spoofing attacks exploit the data
present in the IP packet header.

e For instance, in the Christmas Day attack on
Tsutomu Shimomura3, the IP packets' source
address was forged to make it appear as though
they were coming from Shimomura's network.

Eavesdropping

e Viruses
e Worms
e Trojans
e Phishing

e |P Spoofing Attacks
e Denial of Service

Technology for Internet Security

e Cryptographic systems

o Firewall

e Intrusion Detection Systems

¢ Anti-Malware Software and Scanners
e  Secure Socket Layer (SSL)

Security Issues of IP Protocol IPV6
e [Pv6 is the next thing everyone’s talking about.
From a security point of view, IPv6 is a
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considerable advancement over the IPv4 internet
protocol Despite the IPv6’s great security
mechanisms.

e Some areas of the IPv6 protocol still pose a
potential security issue.

e The new internet protocol does not protect
against is configure servers, poorly designed
applications, or poorly protected sites.

The possible security problems emerge due to the
following

1. Header manipulation issues

2. Flooding issues

3.  Mobility issues

Security in Different Networks

1. Firewalls that detect and
attempts.

2. Sophisticated virus checking at the firewall.

3. Enforced rules for employee opening of e- Mail
attachments.

4. Encryption for all
transfers.

5. Authentication by  synchronized,
passwords or security certificates.

report intrusion

connections and data

timed

Current Developments in Network Security

e The network security field is continuing down
the same route. The same methodologies are
being used with the addition of biometric
identification.

e Biometrics provides a better
authentication than passwords.

e The software aspect of network security is very
dynamic. Constantly new firewalls and
encryption schemes are being implemented.

1. Hardware Developments

2. Software Developments

method of

Future Trends in Security

e More than anything else, the applications are
what will power Internet security.

e It's possible that in the future security will
resemble an immune system.
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e  The immune system defends against assaults and
fortifies itself to take on more formidable
adversaries.

e Inasimilar vein, network security will have the
capacity to operate as an immune system.

e  Although the trend toward biometrics may have
started some time ago, it doesn't appear to be
being aggressively pursued.

Conclusion

As the internet grows, network security is a crucial
topic that is receiving more and more attention. To
ascertain what modifications to security technologies
are required, an analysis was conducted on the
internet protocol and security risks.

Although several popular hardware devices are used,
the majority of security technology is software
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driven. There hasn't been much progress in network
security recently. In order to address the risks that
may arise in the future, the field of network security
may need to adapt more quickly.
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Abstract

A link-state routing protocol is capable of generating a topological view of large networks. It gathers data from all
interconnected routers, resulting in an identical image of the network topology. The ideal path for seamless traffic
communication across the hops is determined by a topology-map of the network that has been constructed. The primary
goal of this study is to compare the performance of two link-state routing protocols: Open Shortest Path First (OSPF) and
Intermediate System to Intermediate System (IS-1S-IS) (1S-1S). We build an enterprise network to compare OSPF and IS-1S
performance under various conditions. The full analysis of the aforementioned routing protocol will aid in the development
of enterprise network models and the selection of an appropriate routing protocol for various traffic scenarios. Routing, in
general, relates to the difficulty of determining the most efficient path for sending data packets from source to destination
in a MANET. The router employs the link state routing paradigm for this purpose, flooding their data to all other routers in
the network. It boosts traffic between nodes that aren't participating in the conversation. To address this issue, this paper
proposes a new method called Secure-dEed-Reflection-Inducement-eState (SERIeS), which supports both MANET security
and link stability. After network formation, the route from the source to the destination is discovered with the help of a
learning agent. This agent searches the link state database for the correct route, which includes precise information about
the route.

Keywords: manet (mobile ad hoc networks), rip (routing information protocol),link state routing protocol, open shortest
path first, is-is — “intermediate system to intermediate system” [2]

Introduction

“MANETs (Mobile Ad hoc Networks)” [1] are
escaping the confines of research labs and finding a
home in real-world deployments. Outside of
specialized domains (military, vehicular, etc.), city-
wide community-networks are forming, using
MANETS to connect regular Internet users with one
another and with the Internet. MANET protocols are
consequently  confronted with more realistic
application situations and constraints, such as the
need for gateways to interface with other networks,
security concerns, and protocol interoperability.
When a MANET is connected to external networks
via multiple gateways that use ingress filtering (i.e., a
gateway only accepts and forwards data packets
originating from specific source addresses), data
packets must be forwarded within the MANET to the
correct gateway — that is, a gateway that accepts and

forwards data packets with the given source address
and provides connectivity to the destination address.
As a result, routing protocols must include topologies
and topological information in order for such routing
to be possible.

Routing protocols are a set of rules and methods
for transferring data from source to destination
across an internetwork, and routing is at the heart of
every data network. The protocols are capable of
exchanging data across routers across the network in
an effective and efficient manner [1]. There are two
types of routing protocols: distance vector routing
protocol and link state routing protocol, both of
which are explained below:

A. “Distance Vector Routing Protocol” [4]
Routes are marketed as distance vectors, and the
direction is known as the distance vector, which is
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described in terms of metrics such as hop count, and
the next hop or exit interface is considered the
direction. The Bellman-Ford algorithm [4], which
can maintain a database of reachable networks, is
used by the distance vector for the optimum path
discovery. As a result, the technique is inefficient in
determining the actual topology of an internetwork

[5]. “Routing Information Protocol” [5] (RIP),

“Interior Gateway Routing Protocol” [5]1 (IGRP),

and “Enhanced Interior Gateway Routing Protocol”

[5] are the distance vector routing protocols

(EIGRP). The distance vector routing technique is

appropriate in the following situations:

1. A straightforward network.

2. There is no need for a complex hierarchical
structure, and there is less administrative
participation.

3. Convergence time is not an issue.

B. “The Link State Routing Protocol (LSRP)” [6]
Each router creates a network connectivity map in
the form of a graph that shows how each router is
connected to the others, as well as a personal
directory of connected networks. Link state routing
protocol maintains its own Link State Packet (LSP)
that contains information about the routers such as
bandwidth, link type, and neighbour identification.
The Link State Routing Protocol (LSRP) keeps a
topological database in the form of Link State
Advertisements (LSAs) and sends data to adjacent
routers [6]. Each router in the network's closest
neighbours is announced through link state routing
protocols. In large networks, the ability to converge
is extremely quick.

"The link state routing protocol communicates
from one location to another using the shortest path
first (SPF) algorithm [4] and keeps a database of
network topology." Utilizing the OPNET modeller,
we compared and analysed link state routing
protocols such as Open Shortest Path First (OSPF)
and Intermediate System to Intermediate System (IS-
IS) using characteristics such as IP back ground
traffic delay, Point-to-Point delay, Throughput
(pack/sec), and Utilization. The link state routing

August 2024 E-ISSN: 2456-5571

protocols are capable of being used in the following
two protocols.

Start with the shortest path (OSPF) OSPF is a
link state routing protocol that belongs to the group
of interior routing protocols. It uses Dijkstra's
algorithm [4] to discover the shortest path to send
data from source to destination. The fundamental
benefit of OSPF is that it detects and corrects faults
[7]1. It has scalability to much larger network
implementations and allows for fast convergence of
routing tables. When a change occurs in the network,
OSPF will send a message (hello) to all routers and
receive hello messages from all neighbours to
maintain a database of all routers. Every router
broadcast link state update message when the
network topology changes.

(ii) Intermediate System to Intermediate System
I (IS-IS). IS-IS is a routing protocol designed to
efficiently send data traffic in an enterprise network.
It uses link state routing algorithms to send traffic at
high speeds, Dijkstra algorithms to find the best and
shortest path for communication in a network, and it
creates a separate database in each router [8].

Literature Review

Archana Kudtarkar et al conducted a performance
investigation of many routing protocols, including
RIP, OSPF, EIGRP, and IGRP, in which EIGRP
routing protocol is based on real-time application,
and the author concluded that EIGRP will be the best
choice for FTP, email, and database access[9].
Whereas the authors [7] to [8] conducted a
simulation-based comparison analysis of RIP, OSPF,
and EIGRP, the author concluded that using OPNET
modeller to design an ideal routing topology would
be the best choice for network designers to
implement routing protocol, and that EIGRP
performed better than RIP and OSPF.

The authors [10] to [11] compared RIP, IGRP,
EIGRP, OSPF, and integrated IS-IS using the
following parameters: traffic sent, CPU utilisation,
end-to-end delay, end-to-end variance, and point-to-
point throughput. It has been determined that the link
state protocol has addressed the distance vector
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deficiencies, and that EIGRP is superior than the
others. While it has been discovered through a
literature analysis that there is room to focus on both
link state protocols, such as OSPF and IS-IS, by
comparing routing behaviour in the enterprise
network using various parameters.

Methodology

The state of the art in adopting the step-by-step
approach  for  successfully  completing the
performance evaluation of a link state routing
protocol in an enterprise network is shown in Fig-1.

D
Routing ’—0 Routing L Routing 'j Routing L
Table Table Table Table

+ Routers pass periodic copies of their routing table to neighboring
routers and accumulate distance vectors.

Fig — 1 “Link state routing protocol in an
enterprise network” [13]

Design Network Model

Implement Routing Protocols

Select Project Parameters

i

Fig — 2 “Methodology Implementation” [1]

Figure 2 depicts the methodology
implementation of network models simulated
network model in which the OSPF and IS-IS —
“Intermediate System to Intermediate System” [2]
routing protocols are enabled for routers to share
routing information with one another. The model
depicts routers in relation to their nations, each of
which comprises many subnets connected through
point-to-point protocol (PPP) utilising Digital Signal
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3 (DS3 44.736 Mbps) and packet formats ip3
diagram.

Fig — 3 “OSPF Simulated Network Model” [2]

Link Stating Routing

Link state routing is a mechanism in which each
router in the internetwork communicates its
knowledge of its neighbourhood with all other
routers.

The following are the three keys to
comprehending the Link State Routing algorithm:
“Knowledge of the neighbourhood” [12]: Rather than
providing its routing table, a router merely provides
information about its immediate surroundings. To
other routers, a router broadcasts its identity and the
cost of directly associated links.

“Flooding” [12]: Every
internetwork provides information to every other
router except its neighbours. Flooding is the term for
this process. Each router that gets a packet replicates
it and transmits it to all of its neighbours. Finally, a
copy of the identical information is sent to each
router.

“Information sharing” [12]: A router only sends
information to all other routers when the information
changes.

There are two stages to Link State Routing:
Flooding that is dependable

The initial state is that each node is aware of the
costs of its neighbours.

Final state: Each node has
understanding of the graph.

router on the

a complete
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Calculation of the Route

The optimum routes to all nodes are calculated using
“Dijkstra's algorithm” [12] on the network by each
node.

The “Dijkstra's algorithm” [12], also known as
the Link state routing algorithm, is used to discover
the shortest path from one node to all other nodes in
the network.

The “Dijkstra's algorithm” [12] is iterative, and
it has the characteristic that after k iterations, the
least cost paths for k destination nodes are well
known.

Let's look at some examples of notations: ¢ (i, j):
Cost of a link from node | to node j. If the nodes I
and j are not directly connected, then c (i, j) = .

D(v): It specifies the cost of the path between
source code and destination v that is currently the
cheapest.

P(v): It specifies the preceding node (neighbour of v)
as well as the current least expensive path from
source to V.

The total number of nodes in the network is

denoted by the letter N.

Algorithm
Initialization
A‘is aroot node, hence N = A is a root node.

D(v) = ¢ (A, v) for all nodes v if v is near to A,
otherwise D(v) = infinity loop Find w not in N where
D(w) is the smallest.

To N, add w

D(v) should be updated for any v next to w that
aren'tin N:

D(v) = min(D(v), D(w) + ¢ (w, v)) D(v) =
min(D(v), D(w) + ¢ (w, v)) D(v) = min (

Until all nodes in N have been reached. The loop
is followed by an initialization step in the above
algorithm. The total number of nodes available in the
network equals the number of times the loop is
executed.
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Let's have a look at an example:

Fig — 4 Node with Link state Graphs

Step 1

The startup stage is the first step. The current least
cost path between A and its directly related
neighbours, B, C, and D, is 3,6,2. The cost from
point A to point B is set to 3, from point A to point D
is set to 2, and from point A to point C is set to 6.
Because they are not directly linked to A, the costs
from A to E and F are set to infinity.

b@®). | D), | DE), | DE), | D(F)
P | N1 be) | P | PO) | PE) | PE)
1 Al 3 A 6,A 2,A o o
Step 2

In the above table, we observe that vertex D contains
the least cost path in step 1. Therefore, it is added in
N. Now, we need to determine a least-cost path
through D vertex.

a. Finding the quickest route from point A to
point B
V=B, W=D
D(B)=min(D(B), D(D)+C (D, B)
=min (3,2+1)
=min (3,3)
The bare minimum is three. As a result, the
shortest route from point A to point B is currently 3.

b. Finding the quickest route from point A to
point C

V=C, W=D

D(C)=min(D(C), D(D)+C (D, C)

=min (6,2+4)

=min (6,6)
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The bare minimum is 6. As a result, the shortest path
from A to C is currently 6.

C. Finding the shortest route from A to E

V=E, W=D

D(E)=min(D(E), D(D)+C (D, E))

=min(a,2+2)

=min(o,4)

The minimum is four. As a result, the shortest path
from Ato E is currently 4.

i BE), | D), | DD), | DE). | DE,
P PB) | PO | PO) | PE) | PO
1 A 3,A 6, A 2,A o o
2 AD 3 A 6,D 4,D o
Step 3:

In the above table, we observe that have the least
cost path in step 2. Let's consider the B vertex. Now,
we determine the least cost path of remaining
vertices through E.

a. Finding the quickest route from point A to
point B.

V=B, W=E

D(B)=min(D(B), D(E)+C (E, B))

=min(3,4+a)

=min (3, o)

The minimum value is 3. Therefore, the currently sho
rtest path from A to B is 3.

b. Finding the quickest route from point A to
point C.

v=C, w=E

D(C)=min(D(C), D(E)+C (E, C)

=min (6,4+2)

The bare minimum is 6. As a result, the shortest path
from A to C is currently 6.

¢. Finding the quickest route from point A to
point F.

v=F, W=E

D(F)=min(D(F), D(E)+C (E, F)

=min(a,4+3)

The minimum value is 7. Therefore, the currently sho
rtest path from Ato Fis 7.
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" B(®), | D(C), | D), | DE), | DF)
P PB) | P© | PO | PE) | PO
1 A 3A 6,A 2,A o o
2 AD 3,A 6,D 4,D o
3 ADE 3,A 6, E 4,D 7,E
4 ADEB 6, E 4,D 7, E
Step 5:

In step 4, we can see that E vertex has the lowest cost
path in the table above. As a result, it is included in
N. Now we use E to find the least expensive path for
the remaining vertices.

a. Finding the quickest route from point A to
point F.

V=F, W=E

D(F)=min(D(F), D(E)+C (E, F)

=min (7,4+3)

=min (7,7)

The bare minimum is 7. As a result, the shortest path
from Ato F is currently 7.

Ste D(B), D(C), D(D), D(E), D(F),
i PE) | PO | PO) | PE) | P(F)
1 A 3,A 6,A 2,A o o
2 AD 3,A 6,D 4,D o
3 ADE 3,A 6, E 4,D 7,E
4 ADEB 6,E 4,D 7,E
5 ADEBC 7,E
1: : ot
~—+—- (OLSR)
<@~ (OLSR-NSSAU)
~—4-~ (CE-OLSR)
‘\ 5.4 (OSL:;N?GA-II)
o ——€—~ (QG-OLSR)
N :OLSR-NSGAJ
s,
oo
g, otz 3

T
0 25 5 7.5 10 125 15 17.5 20 22.5 25 27.5 30 32.5 35 37.5 40
Node Speed

0.94

Conclusion

Distance vector methods deliver large updates
exclusively to neighbouring routers, whereas link-
state algorithms transmit little updates everywhere.
Link-state algorithms are less prone to routing loops
than distance vector algorithms because they produce
a consistent image of the internetwork. Link-state
protocols provide for smooth routing when a network
is in a stable or steady state.
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On the negative, link-state algorithms can result
in a substantial amount of general control traffic,
such as when a network event happens and needs to
be flooded over the network. The quantity of
flooding that can occur as networks grow larger is
the fundamental problem in today's networks.

In comparison to distance vector algorithms,
link-state  methods are more computationally
challenging, needing more CPU power and memory.
However, as router processing skills have grown, this
has been less of an issue.

As a result, link-state algorithms may be more
costly to build and maintain. Despite their
differences, both algorithm types perform well in
situations and networks that play to their strengths
while also acknowledging their weaknesses.
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Abstract

Xylazine is listed as a controlled drug in Asian countries such as Malaysia, Thailand, Singapore; but countries like
Australia and Canada were n't listed as controlled drug So if there is any prescription the pharmacists have to give. Some
studies show the uncontrolled uses of Xylazine in the animals meant for sports and food production, so the relevance of
forensic science is coming in this case. Xylazine is misused in homicidal and suicidal cases as a recreational drug,
adulterant to other drugs. The objective of this study is to understand the properties, effects, pharmacokinetics and
pharmacodynamics, and the forensic importance of Xylazin.

Keywords: xylazine, pharmcodynamics, pharmacokinetics.

Introduction

Pharmacology is the part of toxicology which studies
the pharmacokinetics and pharmacodynamics of
drugs. Pharmacokinetics is a process in which what a
body does to a drug and includes the movement
through and out of the body.lt includes four
processes: absorption, distribution, metabolism and
excretion. Pharmacodynamics is what a drug does to
the body (Geoffrey, 2018) The purpose of this study
is to understand the properties, effects,
pharmacokinetics and pharmacodynamics of the
xylazine.Basically xylazine is used as a medicine for
animals.Its use in the food and drugs for human
being are restricted due to the severe side effects.

The administration of Xylazine is only allowed
in animals such as dogs, horses, cats, deers etc.

It can be used as a Central nervous system
relaxant, painkiller and also as a sedative.

Xylazine can be used for synergies that means
when two drugs are allowed to interact together, it
can double the effects. So this Xylazine can be
combined with other chemical substances.An
inhibitory effects means the drugs will bind towards
the receptors of neurotransmitter and it inhibit the
receptors from receiving the neurotransmitter. Like
that xylazine has high affinity towards the
neurotransmitter receptors such as cholinergic,
serotonergic, piate receptors and this Xylazine will

show inhibitory effects like it inhibit the receptor
from receiving the neurotransmitter. The way which
we are administering a drug into our body is the
route of administration, it will be different for each
drug. For Xylazine the best way for administering
towards the body is the intravenous, intramuscular
and subcutaneous. Actually the Xylazine is only used
for animals as medicine somehow human were using
it as illicit drug because of analgesic, sedative
characteristics. There will be some limit for the
usage of any kind of drug.

In this Xylazine if it is administered more than
twice of the prescribed amount it can be fatal.
(Bayramoglu, 2016)

Although in the field of veterinary Xylazine is
used as sedative agent and for disabling the wild
animal and as a vomit causing agent for cats if it's
intoxicated with any kind of toxin.

The effects of any kind of drug varies according
to the species and route of administration.

Xylazine is listed as a controlled drug in Asian
countries such as Malaysia, Thailand, Singapore; but
countries like Australia and Canada were n't listed as
controlled drug So if there is any prescription the
pharmacists have to give. Some studies show the
uncontrolled uses of Xylazine in the animals meant
for sports and food production, so the relevance of
forensic science is coming in this case.
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Xylazine is misused in homicidal and suicidal
cases as a recreational drug, adulterant to other
drugs. (Way, 2022).

Xylazine is commercially known as trang, trang
dope or sleep cutlllicit usage of Xylazine is
increasing tremendously. Apart from that the death
due to overdose is more reported that is mainly with
heroin and or fentanyl. Most commonly found drug
along with Xylazine are cocaine and fentanyl.
Because of the insufficient source for analyzing the
drugs, the cases related to the various forensic
instrumentation were carried out for the detection of
presence of Xylazine such as gas chromatography-
mass spectrometry.Appropriate antidote is not
present for the intoxication of Xylazine poisoning,
but some reports pointing towards the use of
naloxone as antidote, but the efficiency of naloxone
for reversing the effects of Xylazine is not accurate.
Some antidote for reversing the toxic effects on
animals are Yohimbine, Atipamezole. When a person
was intoxicated with Xylazine poisoning gave
support for the respiratory function and also for
stable blood pressure. (Andrew, 2021).

The objective of this study is to understand the
properties, effects, pharmacokinetics and
pharmacodynamics, and the forensic importance of
Xylazin.

Methods and Methodology
There are some studies which is based on reviewing
43 xylazine poisoning cases. According to this study
around 49% of the cases were non- fatal and the rest
51% were fatal. The important fact is the availability
of the xylazine poison in the market, it is not a
controlled substance.Out of these 43 cases most of
the people had undergone through some kind of
treatments.This study also shows that the toxic
effects shown by the xylazine were also shown by
heroine.The continuous use of this substance has
been resulted in ulcerations and skin allergies. In
these years, the use of xylazine has increased and
most of the people are using it as a recreational drug.
There are some studies to determine the
quantities of ketamine and xylazine in the brain of
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the rat using GC-MS, liquid-liquid extraction. In this
experiment, they have taken only 0.5g of sample and
the internal standard used is xylazine.The results
have shown 87 nanograms. The procedure was
conducted to analyze the quantity of xylazine.

This study is focusing on every aspect of
xylazine poisoning. They have discussed the signs
and symptoms of xylazine poison. Apart from these
they have discussed the fatal dose and fatal period of
xylazine poison. They have discussed various aspects
of xylazine poisoning, it is because it has been used
globally and has created severe issues.

Discussion

Xylazine is a vetenary drug, which is used as
sedative, analgesic and muscle relaxant. This drug is
basically used in treating animals for tetanus and it is
not used in treating humans. In the present situation
the people were using it for recreational purpose and
that made the experts to study about the sign,
symptoms and other adverse effects of this drug.
This drug is actually central nervous system
depressant and widely used with any other drugs like
coccaine which shows a synergic effects, that will
double the effect of the drug. Most of the studies
regarding this topic is done by reviewing the case
studies and by testing with instruments such as GC-
MS and liquid-liquid chromatography. Xylazine can
be combined with other chemical substances.An
inhibitory effects means the drugs will bind towards
the receptors of neurotransmitter and it inhibit the
receptors from receiving the neurotransmitter. Like
that xylazine has high affinity towards the
neurotransmitter receptors such as cholinergic,
serotonergic, opiate receptors and this Xylazine will
show inhibitory effects like it inhibit the receptor
from receiving the neurotransmitter.

Result

The purpose of this study is to understand the
properties, effects, pharmacokinetics and
pharmacodynamics of the xylazine. Basically
xylazine is used as a medicine for animals. Its use in
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the food and drugs for human being are restricted
due to the severe side effects.

The administration of Xylazine is only allowed
in animals such as dogs, horses, cats, deers etc. It can
be used as a Central nervous system relaxant,
painkiller and also as a sedative.

Xylazine is commercially known as trang, trang
dope or sleep cutlllicit usage of Xylazine is
increasing tremendously. Apart from that the death
due to overdose is more reported that is mainly with
heroin and or fentanyl. Most commonly found drug
along with Xylazine are cocaine and fentanyl.
Because of the insufficient source for analyzing
the drugs, the cases related to the various forensic
instrumentation were carried out for the detection of
presence of Xylazine such as gas chromatography-
mass spectrometry. Appropriate antidote is not
present for the intoxication of Xylazine poisoning,
but some reports pointing towards the use of
naloxone as antidote, but the efficiency of naloxone
for reversing the effects of Xylazine is not accurate
.Some antidote for reversing the toxic effects on
animals are Yohimbine, Atipamezole. When a person
was intoxicated with Xylazine poisoning gave
support for the respiratory function and also for
stable blood pressure
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Photocatalytically efficient ZnO thin film were deposited on stainless steel mesh (SSM) substrates using nebulizer spray
technique for effective decomposition of toxic organic dyes discharged as textile effluents. Structure, morphology and
composition of the coated material were analyzed using XRD, SEM and EDAX. Dye decomposition studies show that the
efficiency increases remarkably with ZnO results in moderate enhancement in efficiency. The reasons for this efficiency
improvement and the underlying mechanism have been addressed in detail with the support of trapping test, structure and

compositional studies.

Keywords: photocatalysis; ZnO thin film; stainless steel mesh substrates; nebulizer spray pyrolysis; XRD analysis.

Introduction

In recent decade, human beings are tremendously
affected by various health issues due to heavy
contamination of water caused by the number of
growing industries in all over the world. Around
1800 children under the age of five years are
severely affected by diarrhoeaper day due to the
contamination of water. It is confirmed by the report
submitted by the united nation [1].

Textile industry is one of the major industry
which consume large quantity of water, chemicals
and fuel for the production of textile products.
Discharging of huge amount of waste water from the
industry is the main source of causing water
pollution which is drastically affecting the human
health and the environment. Amaral et al. reported
that 3.7 million litres of waste water are released
each day from textile industry worldwide as 100
litres of waste water are produced for every kilogram
of textile product [2]. Generally, all the textile
industries are using synthetic dyes for dyeing and
printing purpose. More than 7x10° metric tonnes of
dyes are annually produced and commercially
available worldwide. A significant fraction of dyes is
lost in industrial effluents during manufacturing
process. Hence, effluents from these industries

contains a high concentration of dyes and a variety of
non-biodegradable organic compounds [3].

Recently, various research activities are going on
for the removal of hazardous dyes present in the
textile effluents. For which, much attention has been
devoted to develop effective technologies. Among
them, photocatalysis is a promising technique which
can decompose the dye molecules efficiently [4-6].

Titanium oxide (TiO,) [7] and zinc oxide (ZnO)
[8] are potential semiconductor oxide photocatalysts
[91.

The holes and electrons created by photons can
migrate and react with oxygen and water to initiate
redox reactions. As a result, reactive oxygen species
(ROS) are generated which react with organic dye
molecules to produce CO, and H,O [10].

ZnO is a promising photocatalyst because its
distinct properties: high ultra violet absorption, low
cost, non-creation by-products, high chemical
stability and non-toxicity. However, the wider band
gap and fast charge carriers recombination are the
major disadvantages of the ZnO. In order to
overcome these disadvantages and improve the
catalytic property of ZnO, effective and practical
approaches such as adding some hetroelements and
carbonaceous  elementsare  adopted  [11,12].
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However, the disadvantage of the catalyst is that
catalytic activity is still not high enough for the
commercial application [13].

ZnO is one of the compatible material for
photocatalytic studies [14] the ionic radius of Zn?*
(0.074 nm). It is reported that ZnO is the best
photocatalytic ability of when compared to the other
Semiconducting Materials [15]. Keeping these points
in mind, ZnO film are prepared to find how they act
as photocatalyts for degrading dye molecules.

Experimental Methods

Materials & Methods

Zinc acetate dihydrate (Zn (CH3CO0O0)2-2H20;
Merck- 99%) was used as precursor for ZnO.
Methylene blue (C16H18CIN3S, Merck) and
malachite green (C23H25N2, Merck). All the
reagents used in this research work were analytical
grade.

The ZnO film were coated on stainless steel
meshes (2.5 x 7.5 cm2) using the Homemade
automated tubular nebulizer spray unit. The process
conditions adopted in this study are: substrate
temperature - 350 + 5°C, volume of the sprayed
solution - 30 mL and nozzle to substrate distance - 10
cm. For the deposition of ZnO film, zinc acetate
dihydrate (0.2 M) were dissolved in solvent consists
of deionized water, methanol and acetic acid (ratio -
7:2:1). The thin film samples were prepared by
employing nebulizer spray method. Photocatalytic
performance has been carried-out annular type
photo-reactor. The MB dye was taken as a model
pollutant.

ing coil 3. Glass tubie 4. S5 Mesh 5, Fumes 6. fames
ple 8. Nebulizer 9. Stand 10, Temperature contraller 11, Compressor

Figure 1 The schematic diagram of tubular
furnace nebulizer spray unit

August 2024 E-ISSN: 2456-5571

Photocatalytic Activity Analysis
Table 1 Photocatalytic experimental parameters

Photocatalytic experiment parameters
Tested dye MB
. Tungsten lamp
Light source
g (500W)
Distance between light
9cm
source and sample holder
trati f test
Concentration of tested 1x10°mol/L
dye
Volume of test dye 60 ml
Area of the sample 25cmx7.5cm
Time interval 15 min
A i length
bsorption wavelengt 664 nm
of test dye

Result and Discussion
Structural Analysis

*SSM

(100)

Intensity (a.u)

T T T T T T
20 30 40 s0 60 ™ 80
20 (degree)

Figure 2 X-ray diffraction spectra of ZnO films

The structural properties of undoped ZnO
coating deposited on flexible SSM were studied
using XRD. The corresponding XRD patterns are
shown in Fig. 2. the recorded diffraction patterns are
indexed to hexagonal wurtzite structure of ZnO
phase, which matched with (JCPDS - 36 -1451) [16].
The peaks are found at Bragg’s angles 31°, 36°, 56°
and 67° which corresponds to the (hkl) planes (100),
(002), (101), (110) and (112), respectively [17-19].
The average crystallites size  was calculated using

Scherer’s formula,[20]

_ 092
b= Bcos 6 (1)

As the ZnO films have hexagonal structure, the
lattice constants were calculated from
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The calculated crystallite size and lattice
parameters are given in Table 1 for ZnO thin films.

Table 1. Results of structural calculations

Lattice Crystallite
Sample | parameters (A) ) 4
= s size (D) nm
Zn0O 3.266 | 5.275 20
FT-IR Analysis

Fig.3 shows the FTIR spectra of Undoped ZnO on
deposited thin films. The absorption bands within
the range 440 — 690 cm™are appeared in Undoped
ZnO films, which are related to stretching vibrations
of Zn-0 bond [21]. In addition to the stretching bond
of ZnO, another absorption band is appeared at 2350
cm® in the ZnO films. This result confirms the
successful incorporation of the ZnO matrix.

Zn0

Transmittance (%)

T T T T
3720 2790 1860 930
Wavenumber (cm™)

Figure 3 FTIR spectra of ZnO

Morphological and Elemental Analysis

The SEM images in Fig.4 (a, b and c) shows the
surface morphology of deposited thin films.
Undoped ZnO film has agglomerated granules [22].
The grain size slightly reduced and granules are in
the form of cluster. Fig. 5 show the presence of
excepted elements Zn, O, N and C in the deposited
ZnO thin films is confirmed by EDX.
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ZnO

z 4 ] 8 1o
Full Scale 14445 cis Cursor. 0.000 e,

Fig. 5 EDX spectra of ZnO deposited film

Photocatalytic Activity

The photocatalytic activity was tested for degrading
an organic dye - methylene blue - under UV-visible
light irradiation. Absorption spectra of MB dye is
shown in Figure 6.

Absorbance (a.n)

F T T T
400 500 600 700 800
wavelenth (nm)

Fig.6 Absorption spectra of MB dye under UV-
visible light irradiation with ZnO photocatalyst.

" Za0

In €/

Irradiation time (min)

Fig. 7 Photocatalytic activities of MB under
visible light irradiation with the presence of
photocatalysts
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The apparent rate constant (K.p,) and degradation
efficiency (1) are calculated from the formulae [4]

K L S0 (4)
=—In —
app ="M 2
Co—C —A
77=Mx1003/o=wx1003/0
Co Ao

®)

The calculated values are given in Table 2.
Table 2. Rate constant and efficiency of ZnO thin

films
| MB
Catalysts K (min) "%
ZnO 0.014 78

It is observed that the composite thin films show
better photocatalytic efficiency, whereas in pristine
ZnO have only 78% degradation within an
irradiation of time of 105 min. It may be due to the
very larger band gap compare to other composite thin
films [23]. The higher degradation efficiency of 78%
was observed for ZnO film due to the formation of
hetrojunction between ZnO which creates a more
number of electron—hole pairs and at same time, ions
acts as a trap to delay the recombination rate of
charge carriers this synergistic effect makes it a
superior material for degrading MB dye [24]. The
evaluated degradation efficiency were represented as
a bar chart as shown in Fig. 13.

Proposed Mechanism for ZnO Thin Film
The schematic representation of the proposed
mechanism of ZnO thin film was shown in the
Fig.12. The band edge potential values of ZnO is
calculated using Butler and Ginley relation
Evg=1-E*-05E,
Ece= Eve- Eg

When ZnO thin film is illuminated by UV-vis
irradiation, separation of photo generated charge
carriers takes place between the VB and CB edge
potential of ZnO semiconductor. The photo generated
electrons in the conduction band of ZnO due to the
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band edge potential of ZnO (+1.53 eV). The photo
generated electrons in the conduction band of ZnO
readily reacts with the oxygen (O,) molecules to
form super oxide anion radicles (O,’), while holes in
the VB of ZnO react with the OH ions to form
hydroxyl radicles (‘H). These generated reactive
oxygen species strongly react with the MB dye
molecules to form H,O, CO, and other
mineralization products. However, the presence of
ZnO thin film, acts as a trap for electron in the CB
of ZnO thereby delaying the recombination rate of
charge carriers to promotes the higher degradation
efficiency. This increase in number of charge carriers
and delay of recombination of charge carries which
cause the ZnO thin film shows the efficient
photocatalytic material for MB dye degradation.

N
OH+

MB dye

Fig.14 Photocatalytic mechanism of ZnO

Conclusion

The activated ZnO film deposited on stainless steel
wire meshes show efficient dye decomposing activity
when MB is used as a test dye. The efficiency of
ZnO is 78 % dye degradation. This synergistic effect
help to improve the efficiency. The results reveal that
the combined effects of ZnO film a promising
material for visible light responsive photocatalysis.
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Abstract

Microbial cells are selected from different groups of microorganisms for the production of amylase Industrial enzyme on a
wide-scale basis. This paper aims to isolate and identify industrial valuable enzyme producing microbes from algae, eel
fish and soil sample. In this study, the bacterial colonies were isolated by enumeration of microbes followed by colonies
selection using the nutrient agar medium. The identified colonies were screened for amylase enzyme production using milk
and starch agar selection medium. Furthermore, IMVIC test helps in the identification of organisms in the coliform group
followed by the protein confirmation using SDS-PAGE analysis. Upon investigation, the enzymatic activity was observed
only on starch agar selection medium. Therefore, the identified bacteria can be an amylase enzyme producing bacteria.
Methyl red test showed positive reaction based on all the IMViC reactions performed. Moreover, the dark protein bands
were observed by SDS-PAGE analysis. Taken together these results showed that, the identified microbes were able to
produce significant amounts of intracellular amylase enzyme. The bacteria were isolated from the extracts which had the

ability to produce industrially amylase enzyme in an efficient manner.
Keywords: microbial-enzymes, amylase, bacteria, imvic, sds-page.

Introduction
Enzymes are biological macromolecules produced by
a living organism that acts as a catalyst to bring
about a specific biochemical reaction either through
intracellular or extracellular process which is
eventually termed as “Biocatalyst.” As enzyme
mediated processes are eco-friendly and non-toxic
they are expeditiously gaining interest. As per the
need for industrial applications, enzymes of
microbial origin are cultured largely by genetic
manipulations. The microbial enzymes are used for
the treatment of industrial effluents containing
aromatic compounds by bioconversion of toxic
chemical compounds to innocuous products which
have gained recognition worldwide for their
widespread use in various sectors of industries.
(Klibanov et al. 1982).

Amylases are the second type of enzymes used
in the formulation of enzymatic detergent, and 90%
of all liquid detergents contain these enzymes (29).
Detergent industries are the primary consumers of
enzymes, in terms of both volume and value. The use

of enzymes in detergents formulations enhances the
detergents ability to remove tough stains and making
the detergent environmentally safe. Nattokinase (EC
3.4.21.62), a potent fibrinolytic enzyme, is a
promising agent for thrombosis therapy which is the
most prominent medical use of microbial enzymes
for the removal of dead skin and burns by proteolytic
enzymes, and clot-busting by fibrinolytic enzymes.
(Sumi et al. 1987; Cho et al. 2010).

The a-Amylase production can be obtained from
different microorganisms species especially from
fungal and bacterial sources as they have dominated
applications in several industrial sectors. But for
commercial applications they are mainly derived
from the genusBacillus such  asBacillus
licheniformis, Bacillus  stearothermophilus, and
Bacillus amyloliquefaciens which find a greater
potential in a number of industrial processes. Among
bacteria, a-amylase obtained from thermoresistant
bacteria like Bacillus licheniformis or from
engineered strains of Escherichia coli or Bacillus
subtilis is used during the first step of hydrolysis of
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starch suspensions as they have the ability to survive
in all sorts of inhospitable environments above 70°C.
The thermophilic fungus Thermomyceslanuginosus is
also an excellent producer of amylase and its
thermostability was proven by Jensen.

Feed enzymes are used in animal diet
formulation as it can increase the digestibility of
nutrients leading to greater efficiency in feed
utilization. They are added to degrade specific feed
components that have no nutritional value.
Commercially available feed enzymes used for
poultry  includes  phytases, proteases, o-
galactosidases, glucanases, xylanases, o-amylases,
and polygalacturonases (Walsh et al. 1993;
Chesson 1993).

Thus, the applications of microbial enzymes in
food, pharmaceutical, textile, paper, leather, and

other industries are increasing rapidly over
conventional methods due to less harm to the
environment.(Jordon 1929; Kamini et al. 1999;

Gurung et al. 2013).

Consequently, the present study was to isolate
industrial enzyme producing microbes from
environmental samples.

Materials and Methods

Sample Collection

The algal, eel fish and soil samples were collected
from Vayalur, Trichy.

Chemical Reagents
The composition of nutrient broth for 100ml is 0.5
gm of peptone, SRL (India), 0.5 gm of NaCl SRL
(India), 0.1 gm of Beef Extract, SRL (India),0.2 gm
of Yeast Extract, SRL (India). The composition of
nutrient medium for the inoculation of taken sample
in Petri plates of 0.5 gm of peptone, SRL(India),0.1
gm of Beef Extract, SRL (India),0.2 gm of Yeast
Extract, SRL (India),0.5 gm of NaCl, SRL (India),
1.75 gm of Agar powder, SRL (India) for 100 ml.
Identification of amylase enzyme in starch Agar
medium was prepared by the composition of 0.2gm
of Yeast extract, SRL (India), 0.1 gm of beef extract,

August 2024 E-ISSN: 2456-5571

1.75gm of Agar powder, SRL (India),0.1 of milk
solids, SRL (India).

Isolation of Microbes

The extract of the sample was taken and dissolved
into 10 ml of nutrition broth. After inoculation, to
sterile tube was kept into the incubator at 37 degree
Celsius for 24 hr in control incremental condition.
The nutrient agar was prepared and then the sample
was pour into the plate. The L-rod was used to spread
the sample in the plate. After incubation of plate at
37 °C at 24 hr. The plate was observed and the
colony was viewed in the plate.

Characterization of Microorganism

Gram Staining

A loop full of sample was spread in the slide, which
was taken from plate. The slide was smeared in the
flame. The crystal violet dye was added kept it for 1
min and wash the slide in the water. Gram iodine was
added and kept it for 1 minute then it washed out.
The decolorizing agent was added kept it 1 min and
then it was out finally the saffron strain was added
after a minute it was washed in the water. It was
observed under microscope the purple colours
indicate gram positive and the pink colour was
indicated gram negative.

Motility

The motility test was performed by hanging drop
method. The cover slip was taken also then its edge
was coated with Vaseline. The loop full of sample
was transferred into the cover slip and placed it over
the cavity slide. The slide was viewed under
microscope and observed the organism, whether it
was motile or non- motile.

Screening and Selection of Industrially Important
Microbes

Milk agar medium and potato dextrose agar medium
was prepared and screened for industrial enzyme
producing microbes. Petri plates divided into the
different small boxes, a loop full of culture was taken
and placed a single streak on the Milk Agar Plates
and PDA agar plates. After Incubation, the zone of
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clearance was examined in both milk and PDA agar
medium.

a. Potato Dextrose Agar Medium

The potato dextrose agar medium was prepared by
dissolving 20 gm of potato influsion, 2 gm of
dextrose and 1.5 gm of agar in 100ml of distilled
water. The dissolved medium was autoclaved at 15
Ibs pressure at 121°C for 15 minutes. The autoclaved
medium was mixed well and poured onto 100mm
petri plates (25-30 ml/plate) while still molten.

b. Milk Agar Medium

The milk agar medium was prepared with the
composition of 0.3 gm of Yeast extract, 0.5 gm of
beef extract, 1.5 gm of Agar powder, 0.1 of milk
solids in 100 ml of distilled water. The dissolved
medium was autoclaved at 15 Ibs pressure at 121°C
for 15 minutes. The autoclaved medium was mixed
well and poured onto 100mm petri plates (25-30
ml/plate) while still molten.

Selection of Mutation Colony

The isolated pure culture was spread over the
nutrient agar medium in the plate. The plate was
separated into two sections; the half of the petri plate
portion was covered with aluminium foils which
protect the sample from the UV exposure. The
remaining half portion was exposed under UV for
different time period (10, 20, 30 minutes). After
exposure, the plate was incubated at 37 degree
Celsius for 24 hours in bacteriological incubator. The
plate was observed, the mutant colonies were
isolated from the UV exposed area after 24 hours.

SDS-PAGE Analysis

The determination of molecular weight of the
enzyme was analyzed by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE)
according to the Laemmli method. The protein bands
were determined through the Coomassie Brilliant
blue staining method.
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Statistical Analysis

The difference in estimated parameters between the
groups was analyzed using one-way
ANOVAwithBonferroni’s test. Data expressed as
mean = SD. All parameters were analyzed at 95%
confidence intervals and a P-value of <0.05 was
considered to be statistically significant. Statistical
analysis of the data was performed using Graphpad
Prism version 6.00 for Windows, GraphPad
Software, San Diego California USA.

Results
Screening, Isolation and ldentification of
Industrial  Important Enzyme  producing

Microorganism from the Algal Sample

From the algal samples, ten different bacterial
colonies were isolated which produced very
minimum enzyme activity.Those colonies were
isolated and stained with gram staining method. The
shape of the bacterial isolate was rod shaped.

Fig 1: Colony formation of 10* and 10° algal
samples
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Fig 2: Isolation of individual colonies from 10*and
10® plates

Fig 3: Screening of protease and amylase enzyme
producing bacterial isolates by PDA and

milk agar
Screening, Isolation and Identification of
Industrial  Important Enzyme  producing

Microorganism from the Eel Fish Sample

In the Eel fish samples, several colonies were
isolated by spread plate technique. Those colonies
were isolated and stained with gram staining method
in which the isolate shape was cocci as well as rod
shaped.

Fig 4: Colonies formationof 10* and 108 dilution of
eel fish samples
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Fig 5: Screening of enzyme producing microbes
by PDA and milk agar medium

Screening, Isolation and ldentification of
Industrial  Important Enzyme  producing
Microorganism from Soil Sample
The bacteria isolated from the soil were capable of
producing amylase enzyme as the zone of clearance
was observed around colonies on the starch agar
plate. Those colonies positive were isolated and
stained with gram staining method. The shape of the
bacterial isolate was rod shaped gram-positive
bacteria.

Fig 6: Colonies observed atserial dilution of 10in
soil sample

Fig 7: Isolation of colonies from the 10*and10’
dilution plate
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Fig 8: Gram staining of soil sample colonies at 10*
serial dilutions

Gt /TR YAY | TN ;
Fig 9: Gram staining of soil sample colonies at 10’
serial dilut

Fig 10: Enzymatic activity of 10’ and 10*dilution
soil sample colonies in PDA and milk agar

Biochemical Screening and Identification of
Industrial Enzyme Producing Microbes

There are 38 bacterial colonies were isolated from
the three different environmental samples. All the
bacterial colonies were subjected to gram staining
and unique colonies were shortlisted. There colonies
were further identified by IMVIiC biochemical
assays.IMVIC tests showed the colonies were methyl
red positive result. The methyl red positive bacteria
producing sufficient amount of acid during
fermentation of glucose.
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Table 1.1dentification of unique bacterial colonies
from the three different samples

S Test Sample & Shape Gram
NO. | Serial Dilution P Staining

1 S1 10°C1 'Tong Positive
chain rods

2 S1 10°C2 Rods Positive

3 | s110°c3 Long Positive
chain rods

4 | s110'ca | O Negative
chain rods

5 S110°C1 | Shortrods -

6 | s110°C2 Long Positive
chain rods

L

7 | s110°¢c3 -ong Positive
chain rods

8 S1 10°C4 | Shortrods Positive

9 S2 10°C1 | Shortrods Positive

10 S210°C2 Rods Negative

11 S210°C3 Rods Negative

12 S2 10°C4 Rods Negative

Table 2. Biochemical assays for amylase enzyme
producing microbes

Bio Chemical
S.NO |o(?re:;n|ca Sample | Result
1. Indole test 107 -
10° -
2. Methyl red test 10’
10*
3 \Vogesproskauer 107 )
test
10°

Amylase Enzymatic Activity of Bacterial Isolate
from the Soil Sample

The amylase enzymatic activity was performed using
bacterial lysate and their supernatant. The results
showed that the bacterial isolate produces
intracellular amylase enzyme production as shown in
fig 15.
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Fig 15: Amylase enzymatic activity of 10* C2
colonies of soil sample in PDA agar medium

SDS PAGE Analysis of Amylase Enzyme

The SDS-PAGE analysis was performed for amylase
enzyme producing bacterial lysate. The results
showed the presence of amylase enzyme band at 68
kDa.

Fig 16.SDS-PAGE analysis of amylase enzyme

Discussion

Amylase is one of those enzymes that has high
specificity and catalytic characteristics which have
enabled them to be used in various industrial sectors
for the production of a wide range of products.In the
present study we isolated an industrial enzyme
producing microbes from the environmental sample
and their biochemical characterization by IMViC
tests and their enzymatic activity. Isolation of
bacteria was carried out using algal, eel fish and soil
samples. From the algal samples, ten different
bacterial colonies were isolated which produced very
minimum enzyme activity.Those colonies were
isolated and stained with gram staining method. The
shape of the bacterial isolate was rod shaped. In the
Eel fish samples, several colonies were isolated by
spread plate technique. Those colonies were isolated
and stained with gram staining method in which the
isolate shape was cocci as well as rod shaped.The
bacteria isolated from the soil was capable of
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producing amylase enzyme as the zone of clearance
was observed around colonies on the starch agar
plate. Those colonies positive were isolated and
stained with gram staining method. The shape of the
bacterial isolate was rod shaped gram-positive
bacteria.

There are 38 bacterial colonies were isolated
from the three different environmental samples. All
the bacterial colonies were subjected to gram
staining and unique colonies were shortlisted. There
colonies were further identified by IMViIC
biochemical assays.IMVIC tests showed the colonies
were methyl red positive result. The methyl red
positive bacteria producing sufficient amount of acid
during fermentation of glucose.

The amylase enzymatic activity was performed
using bacterial lysate and their supernatant. The
results showed that the bacterial isolate produces
intracellular amylase enzyme production as shown in
fig 15.The SDS-PAGE analysis was performed for
amylase enzyme producing bacterial lysate. The
results showed the presence of amylase enzyme band
at 68 kDa.

The important steps of enzyme production are
isolation and screening of the bacterial strains. On
primary screening, the bacterial strains showed
amylase positive with a maximum zone formation.
The mechanism of a clear zone observed was due to
the fact that the amylase produced during the growth
of the organisms has hydrolyzed the starch around
the colony. Selection of suitable fermentation
medium is very essential for the growth of
microorganisms as well as for the production of
amylase.

The composition and concentration of media
greatly affect the growth and production of
extracellular amylase by bacteria. Alpha amylase
production is induced by the presence of starch in the
production medium.

The results in this investigation suggest that the
zone of clearance with the amylase activity was
observed clearly in the soil sample. The isolate
displaying maximum amylase activity on
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quantization was selected and confirmed the protein
band by SDS PAGE analysis.

Conclusion

Amylases are significant enzymes for their specific

use in the industrial starch conversion process. The

present study attempts to explore the potential of
indigenously isolated bacterial strains to produce
amylases efficiently. The strains isolated from algal,
eel fish and soil samples found to be amylase
positive. Among all the three samples, the soil
sample showed a clearer and sharp zone of clearance.

The results are significant as they indicate that the

enzyme will be active even under the presence of

high temperatures and could be used under harsh
conditions of textile wet processing.
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Abstract

Usually, at the crime scene three types of fingerprints are encountered namely, patent prints, latent prints and plastic
prints. Patent prints and plastic prints are the two dimensional and three-dimensional visible prints whereas latent prints
are the invisible prints. For their enhancement, certain development methods should be carried out.This study focuses on
timelapse of development of fingerprints using the Smal particle reagent-based turmeric on non-porous surface which have
been intentionally or fortuitously wetted. The small particle reagent method used to develop latent prints on the wet non-
porous surfaces. For this experimental purpose, the fingerprint impinged on the seven glass slides and immersed into the
clean water for 5, 7, 9, 11, 13, and 15 days respectively.The SPR suspension based on turmeric powder was used to
develop the print on each glass slides. The result concluded that it is possible to develop the print using non-conventional
powder (turmeric) on wet glass slide, but the clarity of prints was decreased with increase in number of days of

submersion.

Keywords: small particle reagent; fingerprint; turmeric powder; latent prints; non-porous surfaces.

Introduction

Fingerprint is an impression or mark made on the
surface by a person’s fingertip, which can be used for
the purpose of identification because of their unique
patterns.Fingerprint is one of the significant pieces of
evidence found at crime scene. It is a source of
individualization due to its unique pattern. The prints
left at scene of crime are collected and compared
with the suspect sample.Usually, three types of
fingerprints are found at crime scene namely latent,
patent and plastic prints. Sometimes prints bearing
surfaces are intentionally or accidentally wetted. Qil
red O, Cyanoacrylate, Small particle reagent etc. are
the methods which are used to develop fingerprints
on wet surfaces where the suspension reacts with
fatty components of fingerprints.

The present study was focused on small particle
reagent, but the conventional powders were replaced
by turmeric powder on glass slide which were
immersed in water for five to fifteen days to study
the time lapse. The curcumin is the major chemical
component present in the turmeric powder which
react with the non-soluble water residue present on
the fingerprint and makes them visible. The turmeric

powder is cost effective and easily available in the
household™.  Conventional ~ powders  cause
occupational health hazards. To overcome this, a
natural powder (turmeric) which is mainly used in
food and as a medicine in India was used to develop
the print *°.

Materials and Methodology

The turmeric roots were collected from cultivated
land, Karnataka. The liquid detergent was used to
reduce the surface tension of the water and act as a
surface-active agent as well as it enhances the quality
of developed fingerprint. Sony IMX 586 sensor with
48MP resolution camera used for photography.
Bandey fingerprint grading systemwas used to assess
the quality of developed fingerprint.*

Table 2.1 Bandey fingerprint grading system’

GRADE DESCRIPTION
0 No visible prints.
1 No continuous ridges.
One-third of the mark comprised
2 continuous ridges; the remainder
either no development.
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Two-thirds of the mark comprised
3 of continuous ridges; the
remaindershow no development.
Full development: whole mark
comprised of continuous ridges.

A. Preparation of surfaces

The seven glass slides were collected and
impinged with the prints, which were then immersed
in water for five to fifteen days (5, 7, 9, 11, 13, and
15 days). The experiment was conducted during the
summer season (Mid-March to April) in Mandi
Gobindgarh, Punjab, India. The temperature was
around 25°C - 40°C and the humidity level was
around 40 - 50%.

B. Preparation of powders

Turmeric powder: Firstly, the roots from the
turmeric plant were collected and dried for 7 days
under sunlight, and then the fine powder was
prepared. Lastly, the fine particles were separated by
a sieve plate. Before preparing suspension, the
separated powder was placed in the hot air oven for
15 minutes at 30°C to remove the moisture.

Figure 2.1: Turmeric (Curcuma longa)

Figure 2.2: Turmeric powder
C. Preparation of small particle reagent suspension
The small particle reagent suspension was prepared
using the turmeric powder, distilled water and
commercially laboratory detergent.
Firstly, turmeric powder must be placed in an
oven for 15 minutes at 30°C to remove the moisture.
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Add 3g of Turmeric powder to 70ml of distilled
water followed by 2 drops of laboratory detergent
and mix it well and stored in a glass beaker.

Results

Small particle reagent technique has proved its
advantage of developing latent fingerprint on wet or
moist nonporous surfaces.To study the time lapse, the
fingerprints were impinged on seven different glass
slides and immersed in clean water for the interval of
5, 7,9, 11, 13, and 15 days respectively. Later, the
glass slides were dipped in SPR suspension (3g
turmeric powder + 70ml distilled water + 2 drops of
labdet) for two minutes and the slides were gently
washed under stream of water for thirty seconds. The
same process was repeated after respective intervals.
The obtained results are presented below.

Fig 4.1: Developed fingerprints on glass slide
using SPR based turmeric, after immersion for 5
days (A), 7 days (B), 9 days (C), 11 days (D), 13
days (E), and 15 days (F).

Small particle reagent-based turmeric developed
latent prints observed very clear friction ridges and
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the minutiae were identifiable after submersion in
water for 5 and 7 days.

The minutiae visibility of developed prints
showed significant decrease in quality after 9, 11 and
13 days.

The pattern developed after 15 days observed
poor quality prints even the fingerprint patterns were
not recognizable.

Based on the obtained result, it was concluded
that the number of days of immersion is inversely
proportion to the quality of prints.*

Table 4.2 Quality estimation of developed
fingerprints on wet glass slide using SPR based
turmeric (Refer TABLE 2.1)

DAYS GRADES
5 4
7
9
11
13
15

O NN W

Discussions

The main objective of this study based upon time
interval lapse considering the interaction of turmeric
powder with the latent prints on glass slides. The
materials which were used for the preparation of SPR
suspension are cost effective and easily available in
household. In the study of time lapse, small particle
reagent-based turmeric developed latent prints
observed very clear friction ridges and the minutiae
were identifiable after submersion in water for 5 and
7 days. After 9, 11, and 13 days, the quality of the
prints were declined where the minutiae were not
identifiable. After 15 days, the poor-quality prints
were developed where the fingerprint pattern was not
noticeable.

Earlier studies in 2018, Kallumpurat and
kudtarkar used small particle reagent for the
development of fingerprints using SPR black and
SPR white suspension on wet non-porous surfaces to
study the time lapse. This study concluded that the
number of days of immersion is inversely
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proportional to the clarity of enhanced prints®.
Likewise in current study to determine the time
lapse, instead of SPR black and SPR white, the
turmeric powder was used to prepare the small
particle reagent suspension and the prints were
developed. The study was concluded that the number
of days of immersion is inversely proportion to the
quality of prints.

Conclusion
The study concluded that the turmeric based SPR can
substitute  conventional powders based SPR

effectively. This study was conducted to develop the
latent fingerprint on nonporous surfaces which were
immersed in water for five to fifteen days using
Turmeric powder based SPR Suspension. The
objective was to develop the print on wet glass slide
and compare the quality of print with respect to time.
The turmeric powder was used to make SPR
suspension to develop fingerprint on wet glass slide.
It gave better contrast due to its coloring component
and developed high quality print. Therefore, it has
been concluded that this can be used on wet surfaces
effectively and it achieve the characteristics criteria
of fingerprint powders such as good contrast and
adherence. The powder don’t cause any occupational
health hazards, and these were eco-friendly, cost
effective and non-toxic in nature’. The time-lapse was
determined using turmeric powder suspension on wet
glass slide. From the study it was concluded that the
greater number of days of immersion, the lesser
quality of the prints.

The obtained results were encouraging as well as
presented a most advisable method is ‘Small particle
reagent’ in terms of developing fingerprint under wet
condition and suggest a way to utilize theorganic
powders to develop fingerprint on wet nonporous
surfaces.
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Abstract

Despite substantial progress in global oral health, many communities continue to face significant challenges. Oral
infections, like tooth decay and periodontal diseases, remain among the most common bacterial infections affecting
humans. While mouthwash is a widely used product for maintaining oral hygiene, many commercial varieties contain
potentially harmful chemicals, including sodium lauryl sulfate, thymol, methyl salicylate, benzalkonium chloride, hydrogen
peroxide, and alcohol. To address this issue, we have developed a more economical and natural mouthwash alternative,
utilizing common food ingredients and herbs instead of costly chemicals. Our herbal mouthwash incorporates extracts
from peppermint oil, tea tree oil, rosemary oil, betel leaf, ajwain, mint leaves, rose water, apple cider vinegar, baking soda,
lemon, cinnamon, and clove. These components are selected for their beneficial properties, including preservation,
antimicrobial effects, anti-cancer properties, and anti-fungal activity. Ajwain is particularly noted for aiding digestion and
neutralizing bad breath. We conducted sensory, physicochemical, and microbial evaluations of the mouthwash both on the
day of preparation and on the seventh day, assessing its stability and effectiveness under ambient and refrigerated

conditions. This analysis aimed to determine the mouthwash's shelf life and overall efficacy.
Keywords: Oral health, tooth decay, buccal cavity, alcohol, herbs, shelf life.

Introduction

Oral health is integral to overall well-being, yet
despite significant advancements in dental care,
many communities globally continue to face
substantial challenges. Among these challenges,
dental infections caused by the formation of dental
biofilms are notably prevalent. Conditions like oral
caries and periodontal diseases are major concerns,
exacerbated by modern lifestyle changes, including
diets high in sugar, widespread tobacco use, and
increased alcohol consumption. These factors
contribute to an imbalanced oral microbiome, which
is various community of microorganisms stay in the
dental cavity.

The oral microbiome comprises over 500
bacterial species, although standard culture methods
have isolated only about 280 of them. This complex
microbial community inhabits various oral surfaces,
including teeth, tongue, cheeks, gingiva, and lips.
The bacteria within this biofilm can play a significant
role in oral health problems. Notably, Streptococcus
mutans is a significant contributor to these issues.
This facultative anaerobic bacterium metabolizes
sucrose to produce sticky plaque, which contributes

to enamel demineralization and cavity formation.
The presence of sucrose acts as a matrix for
extracellular polysaccharides, enhancing bacterial
adhesion and increasing the acid concentration at the
tooth biofilm interface, which further aggravates the
risk of dental caries and periodontal disease.

To combat these issues, mouthwash has been an
essential component of oral hygiene for centuries.
Historical practices included using mixtures derived
from milk, oil, plants, and vinegar, which laid the
foundation for modern mouthwash formulations.
However, many current commercial mouthwashes
contain potentially harmful chemical compounds
such as sodium lauryl sulfate, thymol, and alcohol.
These ingredients, while effective in some respects,
may pose dangerous s to dental health and overall

well-being.
In response to these concerns, we have
developed an alternative herbal mouthwash

formulated with natural ingredients. Our mouthwash
incorporates extracts of peppermint oil, tea tree oil,
rosemary oil, betel leaf, ajwain, mint leaves, rose
water, apple cider vinegar, baking soda, lemon,
cinnamon, and clove. Each of these components was
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selected for their beneficial properties: antimicrobial,
anti-cancer, and anti-fungal activities, as well as their
roles in aiding digestion and combating bad breath.
For instance, ajwain is known for its digestive
benefits and its ability to neutralize malodorous
compounds in the mouth.

This herbal mouthwash not only offers a safer
and more cost-effective alternative to commercial
products but also aligns with the growing demand for
natural and non-toxic dental care solutions. To ensure
the effectiveness and stability of our formulation, we
conducted thorough sensory, physicochemical, and
microbial analyses. These evaluations were
performed immediately after preparation and again
on the seventh day, under both ambient and
refrigerated conditions. The goal was to assess the
mouthwash's stability, shelf life, and overall efficacy
as an alternative to conventional mouthwashes.

Our research aims to provide a viable and
natural solution for maintaining oral hygiene,
addressing  the limitations of  commercial
mouthwashes while promoting safer and more
sustainable oral health practices.

Significance of Ingredients Used

Mint Leaves: Mint leaves provide a fresh flavor and
have antimicrobial properties that help reduce oral
bacteria and enhance breath freshness.

Betel Leaves: Betel leaves contribute
antibacterial and anti-inflammatory effects, which
help in combating oral pathogens and soothing gum
irritation.

Guava Leaves: Guava leaves offer strong
antimicrobial benefits that help control bacteria in
the mouth and promote overall gum health.

Clove: Clove's eugenol acts as a powerful
antibacterial agent, providing relief from toothache
and fighting harmful oral bacteria.

Cinnamon: Cinnamon’s antimicrobial properties
help reduce bacteria in the mouth while adding a
pleasant taste and freshening breath.

Rose Water: Rose water soothes the oral mucosa
and has mild antimicrobial properties, contributing to
a calming and refreshing mouthwash experience.
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Apple Cider Vinegar: Apple cider vinegar helps
to maintain the mouth’s pH and provides
antibacterial effects, which support the reduction of
oral bacteria and prevent bad breath.

Peppermint Oil: Peppermint oil imparts a
cooling sensation and freshens breath, while its
antimicrobial properties help eliminate oral bacteria.

Tea Tree Oil: Tea tree oil offers strong
antimicrobial and antiseptic benefits, effectively
targeting a wide range of oral pathogens and
supporting overall oral hygiene.

Rosemary Qil: Rosemary oil’s antibacterial and
anti-inflammatory properties help reduce oral
infections and soothe gum tissues, enhancing
mouthwash effectiveness.

Methodology

Clove and Cinnamon (5g) were boiled, filtered, and
10 ml was used for the preparation (Jadhav et al.,
2005); Dried Mint, Beetle leaves, and Guava (509)
were shade dried for 5 days, powdered, then boiled
in 250 ml distilled water, filtered, and 50 ml was
used (Singgih et al., 2008); Rose petals were boiled
in 250 ml distilled water until their color changed
from pink to white, then 50 ml of this was diluted
with 5 ml distilled water to make 30 ml, and 20 ml
was filtered for use; Apple cider vinegar (5 ml) was
adulterated to 100 ml with distilled water, and 10 ml
was used (Paul et al., 2015). Two drops each of Tea
Tree, Rosemary, and Peppermint oil were added to
the final prepared solution.

Swabbing: Samples were collected before and
after using mouthwash with a cotton swab, then
streaked onto agar plates, which were incubated at
37° C for 24 hours.

Result and Discussion

In this study, a herbal mouthwash was formulated
using extracts with the highest antimicrobial activity,
including betel leaves, mint leaves, and guava leaves.
Additional components were incorporated to enhance
the mouthwash's efficacy and sensory appeal: flavor
agents such as cinnamon, clove, and rose water, and
preservatives including lemon and essential oils.
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The mouthwash was tested on various
individuals, with samples collected at specific
intervals to assess its impact. The results indicated a
significant reduction in microbial growth in the oral
cavity following the use of the herbal mouthwash.
This reduction suggests that the herbal extracts
effectively inhibited bacterial activity, aligning with
their known antimicrobial properties.

Moreover, the mouthwash maintained a sense of
freshness in the mouth for up to six hours,
demonstrating its effectiveness not only in reducing
oral microorganisms but also in providing long-
lasting breath freshness. These findings support the
use of the selected herbal ingredients in oral hygiene
products, highlighting their potential as a natural and
effective alternative to conventional mouthwashes.
The combination of antimicrobial extracts and
flavoring agents contributed to both the functional
and sensory attributes of the mouthwash, making it a
viable option for maintaining oral health.
1st week

2" week:

After swabbing

Conclusion

The increasing prevalence of oral diseases has
prompted extensive research into oral disinfectants
and remedies. Traditional antibiotics have proven
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less effective against resistant bacterial strains,
leading to the exploration of herbal alternatives,
which have shown greater efficacy. Herbal extracts
with strong antimicrobial properties were selected to
create an effective herbal mouthwash. This
mouthwash demonstrated superior activity against
oral microorganisms compared to conventional
antibiotics. The formulation maintained its
effectiveness for five to seven days before the flavor
began to alter. The mouthwash was tested for
microbial efficacy in both the first and second weeks.
Compared to commercial mouthwashes, the herbal
formulation exhibited enhanced antibacterial action.
Thus, we conclude that the alcohol-free herbal
mouthwash is a safe and effective option for oral
hygiene. Future research will focus on extending the
shelf life of the mouthwash to enhance its suitability
for commercial use.
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Traditionally used Indian spices produce a variety of compounds of known therapeutic properties. The substances that can
either inhibit the growth of pathogens or kill them and have no or least toxicity to host cells are considered candidates for
developing new antifungal drugs. In recent years, antifungal properties of medicinal plants are being increasingly reported
from different parts of the world. It is expected that spices extracts showing target sites other than those used by antibiotics
will be active against drug resistant microbial pathogens. However, very little information is available on such activity of
medicinal plants. Hence, the present study, aimed at screening selected spices for their anti-fungal activity and evaluating
their potential use in treating infections caused by black mould A.niger and green mould A.flavus.

Introduction

Fungal infections pose serious medical issues. Up to
now, more than a hundred thousand fungal species
are considered as natural contaminants. There is a
general consensus among researchers, clinicians and
pharmaceutical companies that new, potent, effective
and safe antifungal drugs are needed. Historically,
most of the substances have been part of natural
products (Thyaga Raju K etal 2014). Therefore, it is
quite logical that any recent search for new prototype
antifungal products should also include a variety of
plant extracts. In designing a search for novel
prototype antifungal agent, it seems reasonable to
assume that if new agents are to be found that have
different structures and different activities from those
in current use, higher plants are a logical choice. It is
chiefly because of their seemingly infinite variety of
novel molecules, which are often referred to as
secondary metabolite (Saha D etal 2005).

Piper Nigrum

Black pepper (Piper nigrum) is a flowering vine in
the family Piperaceae, cultivated for its fruit (the
pepper corn), which is usually dried and used as
a spice and seasoning. The fruit is a drupe (stone
fruit) which is about 5 mm (0.20in) in diameter
(fresh and fully mature), dark red, and contains a
stone which encloses a single pepper seed. Pepper
corns and the ground pepper derived from them may
be described simply as pepper, or more precisely
as black pepper (cooked and dried unripe fruit),
green pepper (dried unripe fruit), or white pepper
(ripe fruit seeds) (Raper and Fennell, 1965). Black
pepper is native to the Malabar Coast of India and
the Malabar pepper is extensively cultivated there
and in other tropical regions. Ground, dried, and
cooked peppercorns have been used since antiquity,
both for flavour and as a traditional medicine. Black
pepper is the world's most traded spice,™ and is one
of the most common spices added to cuisines around
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the world. Its spiciness is due to the chemical
compound piperine, which is a different kind of
spiciness from that of capsaicin characteristic of chili
peppers. It is ubiquitous in the Western world as
aseasoning, and is often paired with salt and
available on dining tables in shakers or mills
(Bennett, 1980).

Cuminium Cyminium

In traditional medicine, cumin was used to treat
hoarseness, jaundice, dyspepsia and diarrhoea. Its
seeds were used for stomachic, diuretic, carminative,
stimulant, astringent and abortifacient properties. The
oil of cumin was used in perfumery and as a
seasoning in curry powders, soups, stews, sausages,
cheeses, pickles, meats and chutneys (Vogel, H.G.,
1991). In America, Africa and India the drug is used
as an abortive and as an emmenagogue. In Indonesia,
it was used in cases of bloody diarrhea and headache
(paste is applied to the forehead). It was also taken
orally for rheumatic ailments. In India, cumin was
used as an abortifacient, for kidney and bladder
stones, chronic diarrhea, leprosy and eye disease. In
Unani system of medicine, the fruits of Cuminum
cyminum were used as an astringent, carminative,
emmenagogue, for the treatment of corneal opacities,
ulcers, boils, styes and to relieve cough and
inflammation (Wani, M.C etal 1971).

Materials and Methods

Sample Collection

The spoiled vegetable was collected from a local
market at Perambalur.  Collected sample was
normally cut at the depth of 15 cm and transferred to
clean containers.

Preparation of Extract

Sample of spices were extracted twice in Aqueous,
Acetone, Ethanol (1:10 w/v) at room temperature for
48 hours and filtered. The filtrates were concentrated
to dryness under reduced conditions at room
temperature.
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Determination of Anti Fungal Activity using
Disc-Diffusion Method (Bauer et al., 1959).
Various solvent fractions of Piper nigrum and
Cuminium cyminium extract were checked for
antifungal activity using disc-diffusion method.
A.flavus and A.niger was swabbed on the surface of
the potato dextrose agar plates. The disc (Whatman
No.1l filter paper with 9 mm diameter) was
impregnated with the 50 ul of each test sample and it
was placed on the surface of potato dextrose agar
plates. The plates (triplicates) were incubated 28°C
for 72 h. The antimicrobial potency of the test
samples was measured by determining the diameter
of the zones of inhibition in millimeter.

Results and Discussion

Test Organism

The test organism were collected from infected
spoiled vegetables and the morphology ,microscopic
structure were observed under light microscope.

Morphological Study of Pathogens
Microscopically, A.  flavus colony appear as a
velvety, yellow to green or brown mold with
colorless or sandy beige reverse. Old colony appears
as dark green. The shape is smooth and some have
radial wrinkles

Disc Diffusion Method

In the present study from the spices such as Piper
nigrum and Cuminium cyminium extracts showed
antifungal activity against A.flavus. The individual
extracts (Aqueous, acetone and ethanol) of Piper
nigrum and Cuminium cyminium showed moderate
antifungal activity. The average zone of inhibition of
0.2, 0.1 and 0.4 mm was observed in Piper nigrum
and the average zone of inhibition of 0.1, 0.3 and 0.1
mm was observed in Cuminium cyminium in disc
diffusion method.Among all the extracts, only
acetone and ethanol showed maximum activity
against A.flavus.
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Table: 2 Antifungal activities of Indian spices

(Piper nigrum and Cuminiumcyminium) tested

against A.flavusand A.niger by Disc diffusion
method

Indian Spices activity
against A.flavus
Ethano
Agueou | Acetone
Sample |
sextract | extract
extract
Piper nigrum, 0.2mm | 0.Imm | 0.4mm
Cuminiumecyminiu
m y 0.1mm | 0.3mm | 0.1mm
Conclusion

Traditionally used Indian spices produce a variety of
compounds of known therapeutic properties. The
substances that can either inhibit the growth of
pathogens or kill them and have no or least toxicity
to host cells are considered candidates for developing
new antifungal drugs. In recent years, antifungal
properties of medicinal plants are being increasingly
reported from different parts of the world. It is
expected that spices extracts showing target sites
other than those used by antibiotics will be active
against drug resistant microbial pathogens. However,
very little information is available on such activity of
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medicinal plants. Hence, the present study, aimed at
screening selected spices for their anti-fungal activity
andevaluating their potential use in treating
infections caused by green mould A.flavus. From the
present investigation, following observation were
made.
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Traditionally used Indian spices produce a variety of compounds of known therapeutic properties. The substances that can
either inhibit the growth of pathogens or kill them and have no or least toxicity to host cells are considered candidates for
developing new antifungal drugs. In recent years, antifungal properties of medicinal plants are being increasingly reported
from different parts of the world. It is expected that spices extracts showing target sites other than those used by antibiotics
will be active against drug resistant microbial pathogens. However, very little information is available on such activity of
medicinal plants. Hence, the present study, aimed at screening selected spices for their anti-fungal activity and evaluating
their potential use in treating infections caused by black mould A.niger and green mould A.flavus.
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Introduction

Fungal infections pose serious medical issues. Up to
now, more than a hundred thousand fungal species
are considered as natural contaminants. There is a
general consensus among researchers, clinicians and
pharmaceutical companies that new, potent, effective
and safe antifungal drugs are needed. Historically,
most of the substances have been part of natural
products (Thyaga Raju K etal 2014). Therefore, it is
quite logical that any recent search for new prototype
antifungal products should also include a variety of
plant extracts. In designing a search for novel
prototype antifungal agent, it seems reasonable to
assume that if new agents are to be found that have
different structures and different activities from those
in current use, higher plants are a logical choice. It is
chiefly because of their seemingly infinite variety of

novel molecules, which are often referred to as
secondary metabolite (Saha D etal 2005).

Piper Nigrum

Black pepper (Piper nigrum) is a flowering vine in
the family Piperaceae, cultivated for its fruit (the
peppercorn), which is usually dried and used as a
spice and seasoning. The fruit is a drupe (stone fruit)
which is about 5 mm (0.20 in) in diameter (fresh and
fully mature), dark red, and contains a stone which
encloses a single pepper seed. Peppercorns and the
ground pepper derived from them may be described
simply as pepper, or more precisely as black pepper
(cooked and dried unripe fruit), green pepper (dried
unripe fruit), or white pepper (ripe fruit seeds)
(Raper and Fennell, 1965). Black pepper is native to
the Malabar Coast of India and the Malabar pepper is
extensively cultivated there and in other tropical
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regions. Ground, dried, and cooked peppercorns have
been used since antiquity, both for flavour and as
a traditional medicine. Black pepper is the world's
most traded spice(Vogel, H.G., 1991) and is one of
the most common spices added to cuisines around
the world. Its spiciness is due to the chemical
compound piperine, which is a different kind of
spiciness from that of capsaicin characteristic of chili
peppers. It is ubiquitous in the Western world as
aseasoning, and is often paired with saltand
available on dining tables in shakers or mills
(Bennett, 1980).

Cuminium Cyminium

In traditional medicine, cumin was used to treat
hoarseness, jaundice, dyspepsia and diarrhoea. Its
seeds were used for stomachic, diuretic, carminative,
stimulant, astringent and abortifacient properties. The
oil of cumin was used in perfumery and as a
seasoning in curry powders, soups, stews, sausages,
cheeses, pickles, meats and chutneys . In America,
Africa and India the drug is used as an abortive and
as an emmenagogue. In Indonesia, it was used in
cases of bloody diarrhea and headache (paste is
applied to the forehead). It was also taken orally for
rheumatic ailments. In India, cumin was used as an
abortifacient, for kidney and bladder stones, chronic
diarrhea, leprosy and eye disease. In Unani system of
medicine, the fruits of Cuminum cyminum were used
as an astringent, carminative, emmenagogue, for the
treatment of corneal opacities, ulcers, boils, styes and
to relieve cough and inflammation (Wani, M.Cetal
1971).

Materials and Methods

Sample Collection

The spoiled vegetable was collected from a local
market at Perambalur.  Collected sample was
normally cut at the depth of 15 cm and transferred to
clean containers.

Preparation of Extract

Sample of spices were extracted twice in Aqueous,
Acetone, Ethanol (1:10 w/v) at room temperature for
48 hours and filtered. The filtrates were concentrated
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to dryness under reduced conditions at room
temperature.

Determination of Anti Fungal Activity using
Disc-Diffusion Method (Bauer et al., 1959)

Various solvent fractions of Piper nigrum and
Cuminium cyminium extract were checked for
antifungal activity using disc-diffusion method.
A.flavus and A.niger was swabbed on the surface of
the potato dextrose agar plates. The disc (Whatman
No.1l filter paper with 9 mm diameter) was
impregnated with the 50 pl of each test sample and it
was placed on the surface of potato dextrose agar
plates. The plates (triplicates) were incubated 28°C
for 72 h. The antimicrobial potency of the test
samples was measured by determining the diameter
of the zones of inhibition in millimeter.

Results and Discussion

Test Organism

The test organism were collected from infected
spoiled vegetables and the morphology ,microscopic
structure were observed under light microscope.

Morphological Study of Pathogens
Microscopically, A.  flavus colony appear as a
velvety, yellow to green or brown mold with
colorless or sandy beige reverse. Old colony appears
as dark green. The shape is smooth and some have
radial wrinkles. Microscopically, A. niger can be
identified by its hyaline, septate hyphae. Asexual
conidiophores can be identified by being long and
globose at the tip, with what appears to be a
hymenial layer of structures, each “ejecting” its own
spore.
Anti-fungal
diffusion method

activity of Indian spices Disc

Disc Diffusion Method

In the present study from the spices such as Piper
nigrum and Cuminium cyminium extracts showed
antifungal activity against A.niger. The individual
extracts (Aqueous, acetone and ethanol) of Piper
nigrum and Cuminium cyminium showed moderate
antifungal activity. The average zone of inhibition of
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0.1, 0.2 and 0.7 mm was observed in Piper nigrum,
and The average zone of inhibition of 0.1, 0.4 and
0.2 mm was observed in Cuminium cyminium in disc
diffusion method .Among all the extracts, only
acetone and ethanol showed maximum activity
against A.niger.

Table: 1 Antifungal activities of Indian spices
(Piper nigrum and Cuminiumcyminium) tested
against A.niger by Disc diffusion method

Indian Spices activity
against A.niger
Aceton | Ethano
Agueou
Sample e |
s extract
extract | extract
Piper nigrum, 0.1mm | 0.2mm | 0.7mm
Cuminiumcymini
! ||um yminiu 0.1mm | 0.4mm | 0.2mm
Conclusion

Traditionally used Indian spices produce a variety of
compounds of known therapeutic properties. The
substances that can either inhibit the growth of
pathogens or kill them and have no or least toxicity
to host cells are considered candidates for developing
new antifungal drugs. In recent years, antifungal
properties of medicinal plants are being increasingly
reported from different parts of the world. It is
expected that spices extracts showing target sites
other than those used by antibiotics will be active
against drug resistant microbial pathogens. However,
very little information is available on such activity of
medicinal plants. Hence, the present study, aimed at
screening selected spices for their anti-fungal activity
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andevaluating their potential use in
infections caused by black mould A.niger

treating

References

Bayer, AW., Kirby, M.D.K., Sherris, J.C., and Trick,
M., (1986). Antibiotic Susceptibility testing by
standard single disc diffusion method. Am. J.
Clinical pathol. 45, 493-496

Bennett J.E., 1980. Aspergillosis., 742-744. In
Isselbacher KJ., Adams RD., Braunwald E.,
Petersdorff RG. and Wilson JD., Harrison’s
Principles of Internal-Medicine, McGraw-Hill,

Newyork.

Raper K.B., and Fennell, 1965. The genus
Aspergillus.  Williams and Wilkins company,
Baltimore MD.

Saha D., Dasgupta S., and Saha A., 2005. Antifungal
activity of some plant extracts against fungal
pathogens of Tea (Camellia sinenesis). Pharma.
Biol. 43(1): 87-91.

Thyaga Raju K, Namratha Rani B, Kamala .K and
Sujatha .G Phytochemical studies and elemental
analysis World Journal Of Pharmaceutical
Research, 4(1), 2014, 1246-1253.

Vogel, H.G., (1991). Similarities between various
systems of traditional medicine: considerations
for the future of ethnopharmacology. J.
Ethnopharmacol. 35, 179-190

Wani, M.C, Taylor, H.L., Wall, M.E., Coggon, P., and
Mc Phail, A.T., (1971). Plant anti-tumor agents.
VI. The isolation and structure of taxol, a novel
anti-leukemic and antitumor agent from
Taxusbrevifolia. J. Am. Chem Soc. 93, 2325-27.

168 |

Bodhi International Journal of Research in Humanities, Arts and Science



August 2024

E-ISSN: 2456-5571
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The disposal of sugar cane waste into the environment creates serious adverse effects by altering the normal
physiochemical properties of soil and water. The wastewater from sugar can industries readily provides a source of soluble
food which is an ideal substrate for the microbial growth and rich in carbohydrates, they disturb the normal microbial
growth thereby causing oxygen depletion. The rich organic matter favours the growth of various microorganisms and
depletes oxygen by rapid respiration and oxidation which is recognized to degrade the pollutants. In this study, the
effectiveness of cyanobacterial treatment system for bioremediation of sugar can industrial waste was investigated. In the
treatment system, Cyanobacteria (osillatoria) was employed for the biodegradation of sugar cane waste. The effluents
were analysed for their physiochemical and elemental parametersThe results revealed a chemical parameters results
showed that the water quality was improved in parameters such as chloride, magnesium, dissolved O,, potassium, TDS,

pH, phosphate, and sulfate etc.

Keywords: algae, biodegradation, cyanobacteria, waste water, tds

Introduction

Polls frequently rank hazardous waste as the most
significant environmental issue, and it has been one
of the fastest-growing components of environmental
compliance expenses in the United States The rate at
which hazardous waste disposal is taxed has
increased significantly in several jurisdictions in
recent years, and some have raised the rates on waste
that is imported from other states (Levinson, A.
1999). The impact of these state taxes on interstate
hazardous waste shipments is measured by this study.
For several reasons, the subject merits more attention
.India's sugarcane industries are ancient industrial
processes that produce a large amount of waste and
byproducts. Because these by-products need a lot of
storage space, handling and managing them is a

major task. Nonetheless, it offers a chance to use
these agricultural crop by-products as a source of
organic nutrients. As a result, an assessment of the
potential, accessibility, and application of sugar
industry byproducts in agricultural production is
made (Dotaniya2016).

The biological regulation of cyanobacteria can
be achieved by a variety of naturally existing species,
including as actinomycetes, bacteria, fungus, viruses,
and protozoa. These organisms must first be isolated
from  environmental  samples, their  anti-
cyanobacterial activity must be evaluated, large-scale
field and microcosm tests must be conducted, and
finally a biological control lake management plan
must be developed (Taib etal 2008). M.
Actinomycetes (such as Streptomyces exfoliatus,
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which works by producing a lytic agent) and
protozoa (such as Nuclearia delicatula and
Nassulatumida, which work by predation) are the
two opponent categories that are thoroughly
examined. Many biological and physico-chemical
variables affect how effective biological control
agents are in the lake environment. To maximise
their activity, a variety of tactics might be
used(Palmer, J. T. 1998).

Materials and Methods

Collection of Fresh Water from Pond and
Sugarcane Industrial Waste Water

The sugarcane waste is collected from Udumbiam
Perambalur (Latitude 11.4313° N and
Longitude78.7569° E).

Isolation and Microscopic Identification of
Cyanobacteria Culture
Isolation and  microscopic identification  of

cyanobacteria culture under the microscope in 40X.

Physical Parameters (Lima, S. A etal 2012) pH
The pH of the sample was measured by an electronic
portable pH meter.

Colour

The term colour means true colour that is the colour
of sample from which turbidity has been removed.
True colour of the water is due to dissolved material.
Colour of the sample is determined by visual
comparison of waste waters with fresh water.

TDS (Total Dissolved Solids)

Total dissolved solid levels of samples were
analyzed using digital TDS meter. The results were
noted in triplicates.

EC (Electrical Conductivity)

The electrical conductive ability of water was
assessed using a digital conductivity meter. The
results were tabulated.
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Turbidity
Similarly, the turbidity of water were tested using
turbidity meter.

Odour

As soon as possible after collection of sample, fill a
bottle (cleaned as in 2.1 ) half-full a sample, insert
the stopper, shake vigorously for 2 to 3 seconds and
then quickly observe the odour. The sample-taken for
observation of odour shall bottle at room
temperature.

Chemical Parameters procedure-Before and After
(APHA, AWWA, WEF, Standard Methods
Washington, DC, 2005).

Calcium Hardness

It is measured by EDTA titrimetric method. Small
concentration of calcium carbonate prevents
corrosion of metal pipes by laying down a protective
coating. But increased amount of calcium
precipitates on heating to form harmful scales in
boilers, pipes and utensils.

Calculation

T X 400.5 X 1.05
Calciumas Ca =
(mg/L) Sample taken, ml
Where, T= volume of titrant, ml

T X 1000 X 1.05
Calcium hardness =
CaCOy) Sample taken, ml

Total Hardness

In alkaline conditions EDTA (Ethylene-diamine tetra
acetic acid) and its sodium salts react with cations
forming a soluble chelated complex when added to a
solution.Exactly 5 ml of the well-mixed sample is
pipetted into a conical flask, to which 1ml of
ammonium buffer and 2-3 drops of Eriochrome black
-T indicator is added. The mixture is titrated against
standard 0.01M EDTA until the wine red colour of
the solution turns pale blue at the end point.
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Calculation

(T) (1000)

Total hardness = ---------------
V(mg/L)

Where, T = Volume of titrant
V = \Volume of sample

Magnesium Hardness
Magnesium hardness can be calculated from the
determined total hardness and calcium hardness.

Calculation

Magnesium = (T - C) x 0.243

(as mg/L)

where, T = Total hardness mg\L (as CaCO3)
C = Calcium hardness mg\L (as CaCOs)

Nitrates

Nitrates can be measured by the phenoldisulphonic
method. A known volume (5ml) of the sample is
pipetted into a porcelain dish and evaporated to
dryness on a hot water bath. 2ml of phenol
disulphonic acid is added to dissolve the residue by
constant stirring with a glass rod. Concentrated
solution of sodium hydroxide or conc. ammonium
hydroxide and distilled water is added with stirring to
make it alkaline. This is filtered into a Nessler's tube
and made up to 50ml with distilled water. The
absorbance is read at 410nm using a
spectrophotometer after the development of colour.
The standard graph is plotted by taking concentration
along X-axis and the spectrophotometric readings
(absorbance) along Y-axis. The value of nitrate is
found by comparing absorbance of sample with the
standard curve and expressed in mg/L.

Calculation:

Absorbance of sample X Conc. of Std X 1000
Nitrates = -

(asmg/L)  Absorbance of Std. X Sample taken
The high concentration of nitrate in water is
indicative of pollution.
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Sulphates

Sulphates can be calculated by turbidometric
method. Sulphate ions are precipitated in acetic acid
medium with barium chloride to form barium
sulphate crystals of uniform size. The scattering of
light by the precipitated suspension (barium
sulphate) is measured by a Nephelometer and the
concentration is recorded.5 ml of the sample is
filtered into a Nessler's tube containing 5ml of
conditioning reagent. About 0.2g of barium chloride
crystals is added with continued stirring. A working
standard is prepared by taking 1ml of the standard,
5ml of conditioning reagent and made up to 100ml,
to give 100 NTU. The turbidity developed by the
sample and the standards are measured using a
Nephelometer and the results are tabulated.
Calculation:
Sulphate
(Dilution Factor)
(as mg/L)

= (Nephlometric reading) (0.4)

Chlorides

Chlorides are calculated by Argentometric method.In
alkaline or neutral solution, potassium chromate
indicates the endpoint of the silver nitrate titration of
chlorides.  Silver chloride is  quantitatively
precipitated before the red silver chromate is
formed.50g of potassium chromate is dissolved in
minimum amount of distilled water and silver nitrate
is added drop wise till a red precipitate is formed.
The mixture is allowed to stand for about 12 hours
and diluted to 1000ml with distilled water.A known
volume of filtered sample (5ml) is taken in a conical
flask, to which about 0.5ml of potassium chromate
indicator is added and titrated against standard silver
nitrate till silver dichromate (AgCrO,) starts
precipitating.

Calculation

(A-B) (N) (35.45)
Chlorides (CI') =
Sample taken in ml
Where,

A - Volume of silver nitrate consumed by the sample
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B - Volume of silver nitrate consumed by the blank
N - Normality of silver nitrate (Standard methods,
APHA, 16th edn, pp 286-88)

Dissolved Oxygen

Dissolved oxygen is calculated by  Winkler’s
method. The samples are collected in BOD bottles, to
which 2ml of manganous sulphate and 2ml of
potassium iodide are added and sealed. This is mixed
well and the precipitate allowed to settle down. At
this stage 2ml of conc. sulphuric acid is added, and
mixed well until all the precipitate dissolves. 203ml
of the sample is measured into the conical flask and
titrated against 0.025N sodium thiosulphate using
starch as an indicator. The end point is the change of
colour from blue to colourless.

Calculations:

203ml because (200) (300)/ (200-4) = 203ml.

Iml of 0.025N Sodium thiosulphate = 0.2mg of
Oxygen

(0.2) (1000 ml of Sodium thiosulphate)

Dissolved =
Oxygen (as mg/L) 200
(Water analysis, APHA, 16th edn., pp 423-17)

Potassium

Trace amount of potassium can be determined by
direct reading of flame photometer at a specific
wavelength of 766.5nm by spraying the sample into
the flame. The desired spectral lines are then isolated
by the use of interference filters or suitable slit
arrangements. The intensity of light is measured by
the phototube.The concentration is found from the
standard curve or as direct reading.

Phosphates

Phosphates are calculated by the stannous chloride
method.To 50ml of the filtered sample, 4ml of
ammonium molybdate reagent and about 4-5 drops
of stannous chloride reagent is added. After about 10
min but before 12 min, the colour developed is
measured photometrically at 690nm and calibration
curve is prepared. A reagent blank is always run with
same treatment with distilled water as sample. The
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value of phosphate is obtained by comparing
absorbance of sample with the standard curve and
expressed as mg/L.

Calculation:

Absorbance of sample X Conc. of Std X 1000
Phosphates =
—————————— (as mg/L)
Absorbance of Std. X Sample taken

Sodium

Sodium  calculated by flame  photometric
method. The filter of the flame photometer is set to
589nm (marked for Sodium, Na). By feeding
distilled water the scale is set to zero and maximum
using the standard of highest value. A standard curve
between concentration and emission is prepared by
feeding the standard solutions. The sample is filtered
through filter paper and fed into the flame
photometer and the concentration is found from
graph or by direct readings.

Results and Discussion

The wastewater collected from the sugarcane
industry was treated with cyanobacteria and the
physical and chemical parameters of the raw
wastewater and treated wastewater was studied and
changes were observed. In physical parameters, pH,
TDS (Total dissolved solids), EC (Electrical
conductivity), Turbidly, Color, and odor was studied
and in chemical parameters, the amount of Nitrate,
Chloride, Magnesium, Dissolved oxygen, Calcium,
Sodium, Potassium, Phosphate, Sulphate and salinity
were studied and results were recorded. In physical
parameters, while comparing with before and after
treatments, TDS was reduced to the maximum limit
of 1840 to 1229, and EC was reduced from 3826 to
2903, Turbidity was reduced from 0.50 to 0.28. The
results are shown in Table. Primary-treated
wastewater produced by the two plants was
characterized. BOD5, COD, TSS, TDS, FOG, Zn and
Cu recorded averages of 155, 380, 184, 1250, 22,
0.1779 and 0.0577 mg/l, respectively, in the primary-
treated wastewater of the EWTP (El-Bestawy, E.
(2008). In chemical parameters, while comparing
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with before and after treatments, the Chloride level
was increased from 0.099 mg/L to 0.129mg/L, the
Presence of magnesium was reduced from 1.09 mg/L
to 0.607 mg/L, 94.08 mg/L of dissolved O2 was
increase to 110.83 mg/L. The sodium level was
increased from 0 to 6.87 mg/L. Potassium was
increased from 0.56 mg/L to 7.43 and phosphate was
reduced to the maximum level of 0.46 mg/L to 0.01
mg/L. Apart from these, there is an increase in
sulfate level from 1.36 to 1.72 mg/L. Phosphorous
was increased from 0 to 0.05 mg/L and salinity was
reduced to the maximum level of 20.0 to O ppt. The
results of chemical parameters are shown in Table.

Physical Parameters of Industrial Wastewater
Before and After Treatment
Table 1 Physical parameters of industrial
wastewater before and after being treated with
cyanobacteria

Name Results
SNO Name of of the Before After
the sample | paramet | treatme | treatme
ers nts nts
1. pH 2 8
2. Sugarcane | TDS 1840 1229
3. industry EC 3826 2903
" waste Turbidit 0.50 0.28
water and y
5. cyanc_)bact Colour | Brown Light
eria brown
6 Odour Yes Mild

Showing that Graph for Physical Parameters of
Industrial Wastewater Before being Treated with
Cyanobacteria
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oxygen cane
6 Calcium Industrial 0 0
7 Sodium Wiastewater 0 6.87
8 Potassium treatment 0.56 7.43
9 Phosphate 0.46 0.01
10 Sulphate 1.36 1.72
1 Phosphoro 0 0.05
us
12 Salinity 20.7 0

Showing that graph for Chemical parameters of
industrial wastewater before being treated with
cyanobacteria

Chemical parameters of Industrial wastewater

before and after treatment

Table 2: Chemical parameters of industrial
wastewater before and after being treated with

cyanobacteria

Results of Test
le Mg/L
S.N Chemical Name of the sampre 9
Before After
0] parameters sample
treatme | treatme
nt nt
1 Nitrate 0 0
2 Chloride 0.099 0.129
3 Magnesium 1.09 0.607
Total
4 hardness Cyanobacter 900 500
5 Dissolved | iaand Sugar 94.08 110.83

Dissolved O, (Mg/L)

Sulphate (Mg/L)

0.15

0.10:

Chloride (Mg/L)

Phosphorous (mg/g)
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Conclusions
As the wastewater generated by the cane sugar mills
is easily biodegradable, in principle it should be
amenable to any kind of biological (cyanobacteria)
treatment. The high content of organic matter in
these effluents suggests however that an anaerobic
pre-treatment followed by aerobic polishing should
N be the most effective option from an economic point
& of view to produce water of sufficient quality that
can be safely discharged to the environment. The
154 chemical parameters results showed that the water
quality was improved in parameters such as chloride,
magnesium, dissolved O,, potassium, TDS, pH,
phosphate, and sulfate etc.
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Abstract

The decentralized structure of crypto currency and its potential for large profits have made it a popular choice for
investors. However, buyers looking to anticipate fee swings and make profitable investments have a task due to the volatile
and dangerous nature of the crypto currency market. One of the unique and effective methods for charge prediction is time
collection analysis, which takes into account trends and advancements in historical charge data to generate predictions
about future charge movements. Prediction accuracy can be greatly increased by combining technical indicators and

machine learning (ML) techniques with time collecting analysis.

Introduction

A virtual or digital currency utilized in financial
systems is called a crypto currency. It is protected by
encryption, which prevents counterfeiting and
duplicate spending. It differs from other currencies in
that it is a decentralized virtual currency that can be
converted using cryptographic processes and is not
issued by central banks or authorities. The other
characteristic is that it was made using a very
sophisticated technology known as block chain,
which stores data that makes it difficult or impossible
to change, hack, or cheat the system. Bit coin has
started to carve out a niche for itself, which could
either contribute to the broader adoption of crypto
currencies or be the primary factor in their downfall.

Machine Learning for Predicting Bit Coin Prices
The price of Bit coin was predicted by the authors of
this study using a variety of machine learning
algorithms, including as neural networks, decision
trees, and linear regression. They experimented with
various feature sets and assessed how well the
algorithms worked with various sample sizes. The
findings demonstrated that a blend of technical
indicators, social media, and historical price data
With great accuracy, sentiment may be used to
forecast Bit coin values.

Neural networks and random forests are used to
predict the price of bitcoin. A range of features were

employed, such as market capitalization, trade
volume, and historical price data. The outcomes
demonstrated that neural networks and random
forests performed better in predicting Bitcoin prices
than the other methods.

Problem Statement

Creating precise and dependable models that can
anticipate future crypto currency prices based on past
price data, technical indications, market sentiment,
and other pertinent factors is the problem statement
for machine learning-based crypto currency price
prediction. This statement of the problem is driven
by the extreme volatility and unpredictable nature of
crypto currency markets, which can make it difficult
for investors and traders to make wise choices.
Creating these prediction models with the intention
of to give investors and traders insightful information
about how the price of crypto currencies will change
in the future, enabling them to make better educated
investment choices. Additionally, regulators and
other stakeholders can utilize precise bit coin price
prediction models. Regulators should keep an eye on
and control the crypto currency markets false news
can differ greatly, making it challenging .
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Model Selection

Numerous machine learning methods, such as
Support Vector Machine and Linear Regression, can
be utilized to forecast bitcoin prices.

Neural networks, Random Forest, and SVM
machines. The quantity of the dataset, the difficulty
of the task, and the performance indicators all
influence the choice of model.

Model Training and Validation

To evaluate the chosen model's performance, it is
verified on a holdout dataset after being trained on
the preprocessed data. The model's performance
measures were employed for assessment can take the
form of root mean square error (RMSE), mean
square error (MSE), mean absolute error (MAE), etc.

Hyperparameter Tuning

The parameters known as hyper parameters are those
that are pre-set and not learned by the model during
training. Finding the best values for these parameters
is known as hyper parameter tuning, and it helps the
model work better.

0
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o 1000
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Deployment
The model can be used to forecast real-time bit coin
values after it has been trained and verified. A web
application, an API, or any other platform that gives
access to the model's predictions can be used for the
deployment.
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Data Collection

Gathering a sizable dataset of news stories—both
authentic and fraudulent—from a variety of sources
is the initial stage. We gather a lot of information by
using social media sites, internet news portals, and
other publicly accessible sources. The gathered data
is pre-processed to eliminate extraneous elements
like HTML tags, advertisements, and graphics.
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Feature Extraction
Gathering pertinent features from the pre-processed

news articles is the second phase. We use multiple
text-based features, including word embeddings,
term frequency-inverse document frequency (TF-
IDF), and bag-of-words. Additionally, we extract
meta-data attributes like the source website, author
name, and publication date.

Feature Selection

Finding the most discriminative and instructive
features from the extracted feature set is the third
phase in the process. We employ several feature
selection methods, including mutual information,
chi-square. Machine learning-based crypto currency
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price prediction is a difficult task since the bit coin
market is so complex and has great volatility.
Nonetheless, the following general procedures and
approaches can be utilized to forecast crypto
currency prices with machine learning.

Feature Extraction

Data Gathering: Compile past information on trading
volumes, bit coin values, and other pertinent
variables. Numerous websites, such as Coin Market
Cap and Coin Gecko, offer crypto currency data.
Feature extraction transforms uncooked data, with
picture documents being a standard use case, into
numerical functions which can be like minded with
device getting to know algorithms. Data scientists
can create new functions appropriate for system
gaining knowledge of programs with the aid of using
extracting the form of an item or the redness cost in
images.
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-200
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Results and Discussion

Among the models mentioned above, log it model is
likely to be the best choice for predicting crypto
currency prices. It continually demonstrates
awesome overall performance throughout all
prediction horizons, with excessive accuracy and
coffee MSE. Its binary class cap potential is in
particular strong, as evidenced via way of means of
the excessive AUC cost for the 14-hour look ahead
predictions. Additionally, the version well-known
shows notable generaliz ability, as indicated through
the excessive cross-validation scores. Predicting
crypto currency costs entails binary class tasks (e.g.,
predicting rate actions as “up” or “down”). Log it
model’s capacity to deal with category
responsibilities correctly makes it a appropriate
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desire for crypto currency charge prediction.
However, it's far essential to notice that the selection
of the pleasant version in the long run relies upon at
the unique dataset, functions generated and the
complexity of the crypto currency charge prediction
problem. Careful experimentation and tuning of
hyper parameters can help obtain the optimal
performance for a given dataset. The findings of this
look at are in step with numerous preceding studies
works. Similar to preceding studies, technical signs
including SMA, RSI, MACD and OBV are used as
features for the predictive models, that have been
taken into consideration influential in capturing
market trends and price movements. This research
confirms the importance of feature engineering in
crypto currency price prediction as running a model
without feature engineering caused key performance
metrics like accuracy and AUC to plummet.

The use of interpolation to address lacking facts
is likewise a broadly followed exercise in crypto
currency charge prediction studies .The findings of
this study, however, display that greater correct
outcomes have been received whilst the lacking
values are ignored as opposed to interpolating the
dataset. This may have occurred as the missing
values contribute to less than 1.5% of the entire data
set used in this research. Moreover, the comparison
of different machine learning  algorithms’
performance corroborates earlier studies’ insights
into the performance of various models in crypto
currency price prediction. Log it model demonstrates
outstanding performance with high accuracy and
excellent classification capabilities, consistent with
its widespread application in financial prediction
tasks.

The neural network model’s  varying
performance across different prediction horizons
highlights the need for further exploration of
complex architectures and hyper parameter tuning.
However, its accuracy for longer forecasting
durations within reason high, making it a appropriate
predictor in lots of cases The study’s results reinforce
the notion that the choice of machine learning
algorithm plays a critical role in achieving accurate
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and reliable crypto currency price predictions . The
use of open source data, technical indicators, and
interpolation techniques, along with the comparison
of machine learning algorithms, adds to the growing
understanding of effective methodologies in this
rapidly evolving field.

This observe has a few boundaries and capacity
re assets of bias that have to be acknowledged.
Firstly, using ancient crypto currency charge
statistics may not completely constitute the
incredibly risky and dynamic nature of the crypto
currency market. Market sentiment, regulatory
changes, and other external factors that can
significantly impact crypto currency prices are not
possible to capture solely through historical price
data (external data sources are required). The choice
of machine learning algorithms and hyper parameter
tuning could introduce bias towards specific models
and settings, potentially influencing the performance
results. Moreover, the feature engineering techniques
employed in the study may not capture all relevant
information, and other meaningful features could be
overlooked, affecting the predictive accuracy.
Additionally, there can be over fitting troubles
because the identical information become used for
version choice and hyper parameter tuning.

The evaluation metrics chosen might not fully
capture all aspects of model performance, and using
only a few metrics may not provide a comprehensive
view of the models’ strengths and weaknesses.
Ensemble gaining knowledge of techniques might
have been used to mix the predictions of more than
one system gaining  knowledge of fashions and
upload to the prediction accuracy and robustness.
Applying regularization techniques such as lasso and
ridge could have helped combat over fitting issues.

Experimentation with one-of-a-kind
regularization strengths should have helped discover
the choicest stability among version complexity and
generalization. Furthermore, subjecting the fashions
to strain tests consisting of excessive marketplace
situations or statistics anomalies should have helped
examine their overall performance below negative
situations. All of those elements have an impact at
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the predictive accuracy of the fashions so
incorporating them may want to have caused a extra
complete interpretation of the fashions’ capability to
predict future crypto currency prices. Despite the
limitations, this research provides valuable insights
into predicting crypto currency prices using machine
learning algorithms. To deal with the recognized
obstacles and capability re assets of bias, destiny
studies must consciousness on increasing the dataset
to encompass statistics from a couple of exchanges
and time Periods, that allows you to boom the pattern
length and offer numerous marketplace insights, in
addition to incorporating different applicable
capabilities together with relative vigour index (RVI)
and commodity channel index (CCI). Employing
greater  state-of-the-art  techniques, including
sentiment evaluation or incorporating outside data,
can decorate the model’s overall performance and
enhance its generalizability. Exploring ensemble
methods, along with combining the predictions of
more than one models, can also additionally in
addition decorate the predictive accuracy and
robustness. By addressing those areas, destiny
research can make a contribution to the improvement
of greater dependable and correct fashions for
predicting cryptocurrency prices, imparting treasured
insights to cryptocurrency buyers and the economic
market.
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Conclusions
This observe aimed to are expecting destiny crypto
currency costs the usage of gadget getting to know
algorithms.  Historical crypto currency charge
information changed into acquired and information
preprocessing strategies to put together the
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information for version schooling had been
employed. Feature engineering strategies precise to
crypto currency statistics had been used to create
applicable  features. Five machine learning
algorithms were implemented and their performances
were evaluated using various performance metrics.
Through rigorous analysis, insights into the
predictive abilities of every version had been gained.
This studies has yielded numerous key findings and
contributions to the sector of crypto currency charge
prediction. Firstly, the logistic regression model
demonstrated outstanding performance across all
prediction horizons, with high accuracy and good
binary classification performance. It proved to be a
beneficial desire for managing binary type tasks.
Secondly, the neural community version confirmed
robust predictive talents on positive prediction
horizons, in particular the 14-hour look ahead
predictions, however its overall performance
numerous throughout distinct classes. This highlights
the significance of thinking about the variety of the
crypto currency marketplace while deciding on the
proper model. Lastly, the examine supplied a
complete contrast of the exclusive system gaining
knowledge of algorithms’ performance, dropping
mild on their respective strengths and limitations.
The findings of this studies have profound
ramifications for the crypto currency marketplace as
correct charge predictions can assist buyers make
knowledgeable selections and higher manipulate
dangers of their crypto currency buying and selling
strategies. By knowledge the strengths and barriers
of various device mastering algorithms, buyers can
choose suitable fashions to match their buying and
selling  preferences.  Moreover, the studies
contributes to the developing frame of understanding
with inside the area of crypto currency charge
prediction, paving the manner for greater superior
and dependable fashions to be developed in the
future. In conclusion, this examine highlights the
capacity of gadget getting to know algorithms in
predicting destiny crypto currency prices. While the
log it model stands out as a robust and versatile
choice, the neural network model also shows promise
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with its strong performance on specific prediction
horizons. Nevertheless, it's miles crucial to be aware
about the restrictions and capacity re assets of bias
within side the study, along with facts selection, set
of rules desire and assessment metrics. Future studies
ought to awareness on addressing those obstacles and
exploring extra state-of-the-art strategies to in
addition beautify the accuracy and generaliz ability
of the prediction models. Overall, this have a look at
presents full-size insights to the world of forecasting
crypto currency prices, setting up a basis for
upcoming trends on this dynamic and rapidly
progressing area.
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Abstract

The plant kingdom is a source of drugs which is the powerhouse of medicine to cure several ailments. Nowadays,
biomaterials have motivated the synthesis of modern nanomaterials with accurate control over their morphology,
dimension and also interesting properties. According to its properties and mode of transport, a particle in nanotechnology
is a small object that acts as a single unit based on specific characteristics such as shape, size and distribution. Based on
these advantages we synthesized zinc oxide nanoparticle using Cissus quadrangularis leaf extract. Characterization
analysis shows that ZnO Nps is synthesized properly and the antibacterial assay depicts the effective antibacterial action.

Keywords: medicinal plant, nano particles, biomaterials, antibacterial

Introduction

Nanotechnology is a very important field of the 21
century though impact on the people’s lives, industry
and world’s economy’. Nanotechnology is creating
new materials at the nanoscale and can be applied to
a wide range of scientific fields to create a wide
range of products’. Nowadays, biomaterials have
motivated the synthesis of modern nanomaterials
with accurate control over their morphology,
dimension and also interesting properties®. It is a
new, fast-developing industry and environment that
likely will produce a several number of novel
materials during the future decades, which
consequently will open the new era of life science
and bionanoscience®. It is common to categorize
nanomaterials based on their chemical structure,
application or dimensionality and part of the social
system®.

Green nanotechnology produce new structures,
materials and devices with unique properties (i.e.
small size and large surface area) as well as
economically and environmentally sustainable green
innovations. Green nanotechnology only provides
occupational safety and health®. Predominantly
chemical and physical methods are harmful for the
environmental and to human health because using
highly concentrated reductants, high radiation and

stabilizing agents. But green or eco-friendly and
biological methods are single step reduction method,
low cost, non toxic and less energy is required”®,

In recent times, green synthesis using medicinal
plant extract has obtained specific value in the
formation of nanoparticles and  especially
phytochemicals are backbone of plants and easily
produce nanoparticles with less toxicity. Green
synthesis was acquiring high interest based on the
rich content of active metabolites in plant which act
as a capping agent for nanoparticles synthesis, are
now valuable over other biological processes.

Materials and Methods

Chemicals

All materials were purchased from Nice and Loba
chemicals. Solvents used throughout the reactions
were of high purity and used without further
purifications.

Collection of Plant Materials

The plant material Cissus quadrangularis was
collected from the local places of Perambalur area.
Freshly collected whole plant was used for the
synthesis of zinc oxide nanoparticles.
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Preparation of Plant Extract

Zinc acetate salt and Cissus quadrangularis plant
extract was used as the preliminary materials. The
extract solution was equipped by using leaf of Cissus
quadrangularis plant. The leaves of fresh plant that
had been rinsed with de ionized water and finely cut
into small pieces. Then the plant material was boiled
with 100 mL of distilled water at 100°C, filtered by
using whatmann No. 1 filter paper and stored at 4°C
for further experimentation.

Synthesis of Zinc Oxide Nanoparticles

In the preparation of Zinc Oxide nanoparticles,
samples Zn(ac),.2H,0 (0.2g) was first dissolved in
enough quantity of de ionized water and mixed with
20 mL of Cissus quadrangularis plant extract
solution under vigorous stirring with magnetic stirrer
at 1000 rpm at room temperature for 3hr. Then the
reaction mixture's pH was adjusted by adding 1
milliliter of a 10% NaOH solution. The precipitated
solid was filtered and dried. The crude product was
maintained at 150°C for 12 hrs in oven. The resulting
powder was first ground into a fine powder using a
pestle and mortar after being calcined at 400 °C for
five hours.

Characterization Studies

Zinc oxide nanoparticles synthesized by using green
chemistry technique were confirmed with the help of
UV-Visible spectrophotometer (Shimadzu) and FT-
IR spectrophotometer (Shimadzu) spectrum in the
range 4000-400 cm™, Powder XRD, SEM and EDX
examination.

Antibacterial Activity

Antibacterial behavior of the aqueous leaf extract of
Cissus quadrangularis (1) ZnO NPs (2) was checked
against two-gram negative bacteria (Escherichia coli,
Pseudomonas aeruginosa along with two-gram
positive bacteria Staphylococcus aureus and
Bacillius cereus) that were preserved on the agar
slants of the nutrient. The antimicrobial behavior was
performed as defined by Institute of Clinical and
Laboratory Standards. Bacterial immunity to ZnO
NPs was tested using an assay to disperse the disks.
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Triplicates of the ZnO NPs were used in sterile
deionized water dilutions of (200, 100, 50, 25, and
12.5). Initially, the isolates were incubated at 4°C for
15min, and then overnight at 37°C. Good test
outcomes were graded when an inhibition zone was
found across the well after the incubation time then a
digital vernier caliper was used to calculate the
inhibition zone diameter.

Minimum Inhibitory Concentration
Determination

The bacterial isolates, which were used to prepare
0.5 McFarland, were incubated at 37°C overnight. A
minimum of 10ml tube nutrient broth medium was
prepared and each sample was inoculated aseptically
with 1ml of the respective bacterial suspension
(approximately 108 CFU / mL). Five dilutions of
aqueous leaf extract of Cissus quadrangularis (1)
ZnO NPs (2) (200, 100, 50, 25 and 12.5) were
prepared in sterile deionized water and a negative
control (without ZnO NPs) was used. Tests for each
isolate were performed in triplicates. The inoculated
sets were overnight incubated to 37°C. The apparent
turbidity in each tube was examined during the
incubation time. Of the measured strain the lowest
concentration without turbidity is defined as the
MIC. Tubes showed no turbidity on nutrient agar
plates cultivated and incubated overnight at 37°C.

(MIC)

Results and Discussion

The Cissus quadrangularis plant was collected
around Perambalur and was identified using the
Flora of presidency of Madras and the fresh plant
extract plays a key role in zinc oxide nanoparticle
synthesis.

Optical Characterization

The reduction of Zn*" ions to ZnO NPs by aqueous
leaf extract of Cissus quadrangularis was visually
observed by color variation in the reaction mixture.
The gradual color change in solution from light green
to pale yellow. This indicates that the metal chlorides
were reduces to form its respective nanoparticles.
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UV-Visible Spectroscopy

The UV-visible absorption peak arises from 300-600
nm denote the development of ZnO NPs. In our
investigation, the distinct SPR band for ZnO NPs
with smaller particle sizes is directed by the extreme
absorption peak observed at 465 nm. The UV-vis
spectra of ZnO NPs made using a greener protocol
are shown in Figure 1.

FT-IR Analysis

The FT-IR spectrum, which falls between 400 and
4000 cm™. A wide peak at 3432 cm-1 agrees to the
O-H group which may be appeared as a result of the
manifestation of alcohols. The bands at 2800 - 3000
cm-1 signify the existence of C-H functional group
of alkanes. The peaks at 1647 and 1377 cm-1showed
the incidence of carbonyl (C=0) and imine moiety
(C=N) which confirms the leaf extract having
enzymes or proteins. The band at 492 cm-1 approves
the existence of Zn-O vibrations. ZnO NP formation
and the existence of functional groups in the capping
agent were both validated by FT-IR analysis. Figure
2 showed the green synthesized ZnO NPs' FT-IR
spectra.
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Figure. 1. & Figure. 2. UV - Visible spectra of
ZnO nanoparticle FT-IR spectra of ZnO
nanoparticle
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SEM and Mapping Studies ZnO Nanoparticle
The size and morphology of the green synthesized
ZnO NPs by Cissus quadrangularis (aqueous leaf
extract) were controlled by scanning electron
microscopy (SEM) analysis. The obtained ZnO NPs
were confirmed to have a sponge-like shape by the
SEM image displayed in Figure 3. In nature, the
green ZnO NPs that were synthesized were dispersed
as separate particles with monodispersivity.
Phytochemicals in Cissus quadrangularis aqueous
leaf extract turns as a capping agent which prevents
the aggregation of particles causes monodispersivity
of ZnO NPs.

XRD Analysis

The XRD pattern of aqueous leaf extract of Cissus
quadrangularis derived ZnO NPs was represented in
Figure 4. The diffraction peaks at 20 = 58.3° |
56.7°,54.1°, 44.9°, 37.9°,36.3°, 34.5°, 31.7° and
28.3° were respectively indexed to(112), (200),
(103), (110), (102), (104), (101), (102) and (100)
planes of hexagonal wurtzite structure of ZnO NPs.
The diffraction peaks that were obtained matched
those of standard ZnO nanoparticles. Each and every
diffraction peak agrees well with the reference
pattern for pure face centered cubic phase of copper
nanoparticles. There is a few impurity peaks were
notedThe strong peaks show that the generated
nanoparticles are extremely crystalline. The Scherer
equation can be used to determine the average
crystalline size based on the main diffracted peak
that has been observed,

2 Theta (Degree)
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W= 67mm gy

Figure. 3. Figure. 4. SEM image of ZnO
nanoparticle XRD spectra of ZnO nanoparticle
Where, D(hkI) - average crystalline size, k - constant
(0.89), L - wavelength of the incident x-ray (Cuka
source, A = 0.15405 nm), B - full width half
maximum (FWHM), 6 - incident angle of x-ray. The
synthesized ZnO nanoparticles had an average

crystallite size of 30.46 nm.

In Vitro Antibacterial Activity

Screening was done for the in vitro antibacterial
activity against two Gram-negative bacteria namely,
E. coli, P. aeruginosa and two Gram-positive
bacteria namely, S. aureus, B. cereus using
ciprofloxacin as standard drug. Minimum inhibitory
concentration (MIC) values were resolved using
standard agar method. MIC values of the aqueous
leaf extract of Cissus quadrangularis (1) and
synthesized ZnO nanoparticle (2) were presented in
Table 3. The synthesized ZnO nanoparticle. shows
remarkable antibacterial activity than aqueous leaf
extract of Cissus quadrangularis (1). ZnO
nanoparticle 2 shows high antibacterial activity with
the MIC value of 21.64 pg/mL than control
ciprofloxacin with the MIC value of 25.00 pg/mL in
E. coli. ZnO nanoparticle 2 shows high antibacterial
activity with the MIC value of 32.12 pg/mL than
control ciprofloxacin with the MIC value of 50.00
pg/mL in B. cereus. ZnO nanoparticle 2 displayed
significant activity in bacterial cultures P.
aeruginosa and S. aureus with the MIC value of 28
and 18 pug/mL than standard ciprofloxacin.
Interestingly, the synthesized ZnO nanoparticle (2)
shows remarkable antibacterial activity than control
Ciprofloxacin in all pathogens.
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Antibacterial activity of aqueous leaf extract of
Cissus quadrangularis (1) and synthesized ZnO
nanoparticle (2)

Comp.No. MIC pg/mL
. P. S. B.
E. coli .

aeruginosa | aureus | cereus
3235+ 30+ 34.82

+
! 0.16 38+1.34 082 | £045
2164 + 18 + 32.12

+
2 1.04 28+0.16 136 | £1.45
Ciprofloxaci | 25.00 + 30400 20 = 50.00
n 0.95 0.0 +1.75

Values were the means of three replicates + SD

Conclusion

The present research reveals that the zinc oxide
nanoparticle was synthesized using fresh leaf extract
of Cissus quadrangularis. The synthesized
nanoparticle was characterized and confirmed using
UV-Visible, FT-IR, XRD, FE-SEM, analysis, the
results showed that ZnO Nps were synthesized
properly. The antibacterial assay depicts the effective
antibacterial action of ZnO Nps. This conclude that
the further studies on ZnO Nps helps for the
antibiotic development.
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