
MAHENDRA ARTS & SCIENCE COLLEGE 
(Autonomous) 

Affiliated to Periyar University, Salem. 
Accredited by NAAC with 'a" Grade Recognized u/s 2() and 12(B) of the UGC Act 1956 

Kalippatti - 637 501, Namakkal (Dt), Tamil Nadu 

3.4.4 

Books and Chapters in Edited 

Volumes/ Book Published per teacher 

2020-2021 

PRINCIPAL
MAHENDRA ARTS & SCIENCE COLLEGE 

(Autonomous) 
Kalippatti (PO)- 637 501. Namakkal (DT 



MAHENDRA ARTS & SCIENCE COLLEGE 

(Autonomous) 
Affiliated to Periyar University, Salem. 

Accredited by NAAC with 'A' Grade & Recognized u/s 2(9 and 12(B) of the UGC Act 1956 
Kalippatti - 637 501, Namakkal (Dt), Tamil Nadu 

Books and Chapters in Edited Volumes/ Book Published 

Title of the ISBN/ISSN
SI. Name of the Title of the Name of the 

book/ chapters 
published 

number of the 

proceeding 
No. teacher paper publisher 

Microbes for a Bioremediation 
sustainable of Nova Dr.R.Karthika, 

Dr.T.Selvankumar 
Environment Hydrocarbons978-1-5361 Science 

Human using Microbial 

Species 
Role 

Microbes for a Microbial 

and Publishers 
welfare 

of 

sustainable Nova Electrolysis cell 978-1-53619-120-Dr.R.Karthika, 2 
Dr.T.Selvankumar 

Environment Science 
in Clean 2 

Publishers and Human hydrogen 
welfare 

Production 
Technologies 

Technologies in Involved in the |978-953-51-0825- 
New 

IntechOpen 
Limited 

3 Dr.R.Karthika 
the Oil and Gas Demulsification 2 

of Crude Oil 
Microbial 

Industry 
Recent 

Enzymes 
Their 

Advancements and 

Dr.R.Karthika, 
Dr.B. Jayanthi, 
Dr.T.Selvankumar

n 
978-1-7998-4888- 

Bioremediation Mechanisms in IGI Global 4 
2 

of Metal the 

Contaminants Bioremediation 

of Pollutants 
Recent Recent 

Dr.Yuvarajan, 
Dr.N.Kannan, 
Dr.R.Thirumalaisamy 
Dr.T.Selvankumar

Advancements Advancements 
in 978-1-7998-4888- IGI Global n 

Bioremediation Bioremediation 2 
of Metal of Metal 

Contaminants Contaminants 

A 
PRINCIPAL 

MAHENDRA ARTS &SCIENCE COLLEGE 

(Autonomous) 
Kalippatti (PO)- 637 501. Namakkal (DT 



Microbes for 
a Sustainable
Environment and 
Human Welfare 

Advance ments and 0gport Unities 

RESEaNE) 

AOvautu 

ISHNU SLHEAR Si7ASLNARAPIL A 

PRINCIPAL 
MAHENDRA ARTS & SCIENCE COLLEGE 

(Autonomous) 

Kalippatti (PO) - 637 501. Namakkal (DT 



Copyright O 202I by Nova Scienee Publishers. Inc 

All rights reserved. No part of this book may be reproduced, stored in a retrieval system or transmitted 

in any form r by any means: electronic, elcctrostatic. magnetic, tape, mechanical photocopying. 
recording or otherwise without the written permission of the Publisher. 

We have partncred with Copyright Clearance Center to make it easy for you to obtain permissions to 

reuse contcnt from this publication. Simply navigate to this publication's page on Nova's website and 
locate the "Get Permission" button below the title description This button is linked directly to the 

title's permission page on copyright.com. Alternatively, you can visit copyright.com and search by 
title, ISBN, or ISSN. 

For further questions about using the service on copyright.com, please contact 

Copyright Clearance Center 

Phone: +1-(978) 750-3400 Fax: +1-4978) 750-1470 E-mail: info@copyright.com. 

NOTICE TO THE READER 
The Publisher has taken reasonable care in the preparation of this book, but makes no expressed or 

implied warranty of any kind and assumes no responsibility for any errors or omissions. No liability is 
assumed for incidental or consequential damages in connectun with or arising out of information 
contained in this book. The Publisher shall not be liable for any special, consequential, or exemplary 
damages resulting. in whole or in part, from the readers" use of, or reliance upon, this material. Any 
parts of this book based on government reports are so indicated and copyright is claimed for those parts 
to the extent applicable to compilations of such works. 

Independent verification should be sought for any data, advice or recommendations contained in this 
book. In addition. no responsibility is assunmed by the Publisher for any injury and/or damage to 
persons or property arising from any methods. products, instructions, ideas or otherwiSe contained in 

this publication. 

This publication is designed to provide accurate and authoritative information with regard to the subject 
matter covered herein It is sold with the clear understanding that the Publisher is not engaged in 

rendering legal or any other professional services If legal or any other expert assistance is required, the 
services of a competent person should be sought. FROM A DECLARATION OF PARTICIPANTS 
JOINTLY ADOPTED BY A COMMITTEE OF THE AMERICAN BAR ASSOCIATION AND A 
COMMITTEE OF PUBLISHERS 

Additional color graphics may be available in the e-book version of this book. 

Library of Congress Cataloging-in-Publication Data 

ISBN: 978-1-53619-120-2 

Published by Nova Science Publishers, Inc. f New York 

Complimentary Contributor Copy 



Table of Contents 

Preface 

Chapter 1. Genetic Engineering Of Microorganisms: Advancement And Challenges 
K. Ravishankar , Phd, B. Madhumathi Devi, V. Tamil Elakkiya, Phd, And A. Ronaldo Anuf, Phd 

Chapter 2. Sustainable Bioactive Metabolite Compound From Microalgae For Pharmaceutical 

Industry 
Ramizah Kamaludin, Tan Kean Meng, Siti Nurfatimah Mohd Shahpudin, Phd, Mohamad Hafizi 

Abu Bakar, Phd, Razif Harun, Phd, And Mohd Asyraf Kassim, Phd 

Chapter 3. Fungal Clan For Assisting The Treatment Of Industrial Outpour As Myco-Antidotes 
M.A. Sundaramahalingam And P. Sivashanmugam, Phd 

Chapter 4. Biosynthesis Of Nanoparticles Using Microorganisms 
Devi Baskar And Arun Karthick Selvam, Phd 

Chapter 5. Therapeutic Application Of Microorganisms 
N. Prabhu, Phd, S. Karthika Devi, Phd, And T. Gajendran, Phd 

Chapter 6. Aplication Of Microorganisms For The Production Of Biofuels-Emerging Trends 

And Opportunities 
R. Kheerthana, S. Vishnu Sankar, Sabya Sachi Das, R. Ravishanker And A. Ronaldo Anuf 

Chapter 7. Bioremediation Of Hydrocarbons Using Microbial Species 
R. Karthika, Phd, B. Jayanthi, Phd And T. Sevankumar, Phd 

Chapter 8. Role Of Microbial Electrolysis Cell In Clean Hydrogen Production 
B. Jayanthi, Phd, R. Karthika, Phd 

Chapter 9. Microbial Bioremediation Methods 

Dharunya Govindarajan 

Chapter 10. Magnetotactic Bacteria: Revisiting The Living Magnets 
Nibedita Dey, Phd 

& 
PRINCIPAL 

MAHENDRA ARTS & SCIENCE COLLEGE 

(Autonomous) 
Kalippatti (PO)-637 501. Namakkal (Dr 



Chapter 7 

BIOREMEDIATION OFHYDROCARBONS USING MICROBIAL SPECIES 

R. Karthika. Ph.D.. B.Jayanthi. Ph.D. and T. Sevankumar, PhD 

PG & Research Department of Biotechnolog Muhendra Arts and Science College 

(dutonomous), Kalippati, Namakkal., Tamil Nadu, India 

ABSTRACT 

Hydrocarbons are the primary energy sources of the world that produces heat when burnt. Quite 

often. these hydrocarbon fuel sources after burning release unsaturated hydrocarbons that affect 

the biological coniponent of the environment. Soil contaminated with hydrocarbon disturbs its 

microflora, thereby reduces the ability of soil to support the plant growth through its nutrient 

supply. However, direct and indirect exposure of hydrocarbons in animals causes lung cancer 

from inhalation, stomach cancer from ingesting, skin cancer through skin contact, etc. In birds. 

exposure to hydrocarbon changes in their hormonal balance, especially in luteinizing protein and 

may cause death. AI the same time, the breakdown of this hydrocarbon into nontoxic simpler 

compounds is also facilitated by biological enzymes. Hence, the biodegradation of hydrocarbon 

is a promising technology since it is environmentally safe and economically effective. In the 

process, it has been identified that indigenous microorganisms capable of hydrocarbon 

degradation are more effective in addition to biosurfactant activity. These biosurfactants increase 

the availability of long-chain hydrocarbons to microbes and render them more surface area to 

microbial enzyme system act upon for hydrocarbon degradation. This is possible because the 

microorganisms have an enzyme system to degrade and utilize hydrocarbon as a source of 

carbon and energy. 

Keywords: bioremediation. hydrocarbons, bioaccumulation, biosurfactants, microflora. 
indigenous microorganisms 
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Chapter 8 

ROLE OF MICROBIAL ELECTROLYSIS CELL 
IN CLEAN HYDROGEN PRODUCTION 

B. Jayanthi, PhD, R. Karthika', PhD 
and T. Selvankumar, PhD 

Department of Biotechnology, Sona College of Arts and Science, 
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Post graduate and Research Department of Biotechnology, 
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ABSTRACT 

Microbial Electrolysis Cells (MECs) technology is one of the 
specific and interesting research fields in hydrogen fuel cell production. Hydrogen is a high value, renewable resource of sustainable energy, a 
comparably missing attribute from other sustainable energy sources such 
as solar and wind. Hydrogen needs only two electrons from the 
electrochemical process and protons are available in water and 
wastewater, while compared to other electrolytic products. MEC has 
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One of the major challenges faced by the world today are devel 

oping innovative and cost-effective bio-based technologies for 

sustainingagreener Earth. This book deals with the descriptionof 
all Advancements and Opportunities in creating a sustainable 

environment for the welfare of humans with the help of potential 

Microbes. Microbial activities are unique. Their approaches can 

reduce stress on the environment, agricultural ecosystem, andd 

soil biodiversity sustainably and ultimately facilitate the transfor- 

mation of the era towards Greenery. A multidisciplinary picture of 

microbial sustainability has been captured in this book. Through 

the ten chapters, the readers will find the description of varied 

aspects of microbial mediated environmental services and about 

the modern methodologies, including microbial-based bioreme- 

diation, treatment of industrial outpours, biosynthesis of nanaopar- 

ticles, clean hydrogen production, therapeutic, biofuel produc 
tion, and pharmaceutical applications. Microorganisms in terms 

of their physiology and metabolism and their relevance as micro- 

bial models contribute to climbing one step in the pillars of 

sustainability (Environmental /Economic/ Industrial sustainabili-

ty). The publication of this book would not have been possible 

without the contribution of the authors. We have felt the need to 

put their write-ups together to enable the readers to get an overall 

idea about the aspect. Thus the book will provide sufficient infor 

mation on the role of Microbes in developing a sustainable envi- 

ronment in the present scenario. 
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