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Foreword by Dr. Chaitanya Kumar Jha

Waste generation and management in the world is a very serious issue from the
point of environmental protection and human, animal and plant health. Huge
amount of lignocellulosic wastes, viz. peanut shell, corn cob, rice straw, wheat
straw, bagasse, press mud, and coconut husk are generated which is either incin-
erated or directly disposed to the landfills. The degradation of lignocellulosic wastes
is not very easy and requires solution.

The book Enzymes in Degradation of the Lignocellulosic Wastes gives detailed
information and knowledge about the use of enzymes in degradation of lignocel-
lulosic wastes. This book highlights the information of cellulase, hemicellulase,
ligninase, pectinase, and lipase enzymes and the detail mechanisms of these
enzymes in degradation of lignocellulosic wastes.

This book gives the idea of different cellulase, hemicellulase-producing
microorganisms, and their catalytic mechanisms to breakdown cellulose and
hemicellulose, respectively. The detail role of ligninase enzymes, viz. laccases,
peroxidases, manganese peroxidase, and versatile peroxidase (VP) for degradation
of lignin, is also mentioned. The aspect of pectinase enzyme in degradation of
lignocellulosic wastes is also focused, where the pectic substances and mechanism
of action of the pectinolytic enzymes are described. The catalytic mechanism of
lipases in degradation of lignocellulosic wastes and lipase-producing microorgan-
isms is also described.

This book also focuses on the assays methods for cellulase, hemicellulase,
ligninase, pectinase, and lipase enzymes as well as applications of each of these
enzymes. This book is useful to college students, researchers, and other scientists
and is an excellent guide that provides solution for degradation of lignocellulosic
wastes which is very important.
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I have no doubt; this book will be an important milestone in this direction.

I wish the authors all the very best!

Dr. Chaitanya Kumar Jha
Assistant Professor

Department of Microbiology
Gujarat Arts and Science College

Ahmedabad, Gujarat, India

Dr. Chaitanya Kumar Jha is Assistant Professor and Head of
Department of Microbiology at Gujarat Arts and Science College,
Ahmedabad, Gujarat, India. He completed his Ph.D in Microbi-
ology in 2011 from Gujarat University. He has 10 years of
teaching experience. His research areas of interest are microbi-
ology and biotechnology. He has 23 publications to his credit
which includes research articles, book chapters and review
articles. He has presented many research papers in National and
International Conferences during which he has received best
paper presentation award. He has also supervised M.Sc. and
M.Phil students for their research work. He is a reviewer for the
International Journals, viz. Cogent Food and Agriculture; Journal
of Basic Microbiology; and 3 Biotech. He is also member of
many societies, viz. Association of Microbiologists of India;
Asian PGPR Society; and Indian Science Congress.
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Foreword by Dr. Manojkumar Z. Chopda

Waste is generated in huge amount which is a serious problem. The lignocellulosic
wastes, viz. peanut shell, corn cob, rice straw, wheat straw, bagasse, press mud, and
coconut husk are generated which are either incinerated or directly disposed to the
landfills. The degradation of lignocellulosic wastes is difficult and requires to be
solved.

The book Enzymes in Degradation of the Lignocellulosic Wastes gives infor-
mation and knowledge about different enzymes which can degrade lignocellulosic
wastes. This book highlights the use of enzymes, viz. cellulase, hemicellulase,
ligninase, pectinase, and lipases and mechanisms of these enzymes in degradation
of lignocellulosic wastes.

This book gives the idea of different cellulase, hemicellulase-producing microor-
ganisms and their catalytic mechanisms to breakdown cellulose and hemicellulose,
respectively. The role of ligninase enzymes for degradation of lignin is also descri-
bed. The aspect of pectinase enzyme in degradation of lignocellulosic wastes is also
focused, where the pectic substances and mechanism of action of the pectinolytic
enzymes is described. The lipase-producing microorganisms and mechanism of
lipases in degradation of lignocellulosic wastes are also described.

This book also focuses on assays methods for cellulase, hemicellulase, ligninase,
pectinase, and lipase enzymes and applications of these enzymes. This book will be
useful to college students, researchers, and other scientists and is an excellent guide
that will provide solution for degradation of lignocellulosic wastes which is very
important.
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I wish the authors all the very best!

Dr. Manojkumar Z. Chopda
Assistant Professor

Department of Zoology
Moolji Jaitha College

Jalgaon, Maharashtra, India

Dr. Manojkumar Z. Chopda is working as Assistant Professor,
Department of Zoology at Moolji Jaitha College, Jalgaon,
Maharashtra, India. He completed his Ph.D in Zoology in 2009
from North Maharashtra University. He has 15 years of teaching
experience. His research areas of interest are medicinal plants and
their biological activities and biodiversity. He has 55 publications
to his credit which includes research articles, books, book
chapters, and review articles. He has presented many research
papers in National and International Conferences during which he
has received best paper presentation award. Dr. Manojkumar
Chopda has supervised many B. Sc., M.Sc., and Ph. D. students
for their research work. He is also a reviewer for the National and
International Journals. He has also completed Major Research
Projects as Principal Investigator sanctioned by University Grants
Commission, New Delhi, India. He is an expert committee
member of Animal Dissection Reform, constituted by UGC,
New Delhi.
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Foreword by Dr. Dilan Sanjitha Rajapakshe

I am happy to give the foreword for the book Enzymes in Degradation of the
Lignocellulosic Wastes. Different types of wastes are generated in the world which
is a very serious issue from the point of environmental protection and human,
animal, and plant health. In the category of wastes, huge amount of lignocellulosic
wastes, viz. peanut shell, corn cob, rice straw, wheat straw, bagasse, press mud, and
coconut husk are also generated. These lignocellulosic wastes are either incinerated
or disposed to the landfills. The degradation of lignocellulosic wastes needs to be
solved.

This book Enzymes in Degradation of the Lignocellulosic Wastes describes in
detail about the use of different enzymes, viz. cellulase, hemicellulase, ligninase,
pectinase, and lipases for the degradation of lignocellulosic wastes.

This book mentions different cellulase, hemicellulase-producing microorgan-
isms, and their mechanisms to breakdown cellulose and hemicellulose, respectively.
The ligninase enzymes, viz. laccases, peroxidases, manganese peroxidase, and
versatile peroxidase (VP) for the degradation of lignin, are also highlighted. The
important pectinase- and lipase-producing microorganisms are mentioned in this
book. The catalytic mechanisms of action of the pectinolytic and lipases enzymes in
degradation of lignocellulosic wastes are also described.

This book also focuses on the assays methods for cellulase, hemicellulase,
ligninase, pectinase, and lipase enzymes along with applications of each of these
enzymes. This book is helpful to college students, researchers and other scientists,
and also best guide that provides solution for degradation of lignocellulosic wastes.
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I have no doubt; this book will be a real wonderful milestone in this direction.

I wish the authors all the very best!

Dr. Dilan Sanjitha Rajapakshe
Post Graduate Institute of Science

University of Peradeniya
Peradeniya, Sri Lanka

Dr. Dilan Sanjitha Rajapakshe is Visiting Faculty at Depart-
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Wellassa University; and Australian College of Business and
technology, Kandy, Sri Lanka. He completed his Ph.D in
Chemistry in 2019 from University of Peradeniya, Peradeniya,
Sri Lanka. He has three years of teaching experience. His research
areas of interest are material chemistry; nanostructures; molecular
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biotechnology. He has nine publications to his credit which
includes research articles and book chapters. He has presented
many research papers in National and International Conferences.
He has also received travel grants, viz. Taiwan Travel Grant for
Symposium on Energy, Environment and Technology at Taiwan;
and ITEC Grant; SAKURA Grant and NSF Technology Grant for
his research work. He has also supervised M.Sc. students for their
research work. He has co-supervised many projects related to
nanoscience and nanotechnology at the industrial level, viz.
super-hydrophobic textiles in bulk content at Textured Jerseys
Ltd., Sri Lanka; iron oxide nanomaterials from Galvanized
Industrial Waste, LTL, Sri Lanka Transformers Ltd., Makola,
Biyagama; treatment of industrial effluent using photocatalysts, at
Brandix India Apparel City, Visakhapatnam, Andhra Pradesh,
India, etc. He is also member of many societies, viz. Sri Lanka
Academy of Young Scientists and Young Researcher’s Forum,
University of Peradeniya, Sri Lanka.
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Preface

The lignocellulosic wastes are generated in large amount and degradation of lig-
nocellulosic wastes is a very serious issue and which needs to be given attention.
Different lignocellulosic wastes are generated, viz. wheat bran, corn cob, sawdust,
rice straw, coconut husk, bagasse, and peanut shell. The degradation of these lig-
nocellulosic wastes needs to be solved. The book Enzymes in Degradation of the
Lignocellulosic Wastes deals with the use of enzymes for the degradation of lig-
nocellulosic wastes. The authors have contributed on various enzymes and their
mechanisms for this aspect.

Chapter 1 gives the introduction part which gives information on different lig-
nocellulosic wastes and their components and problems in degradation of ligno-
cellulosic wastes. The value-added products from lignocellulosic wastes are also
mentioned. The classification of enzymes and their advantages in degradation of
lignocellulosic wastes is described. The microorganism-degrading lignocellulosic
wastes are also mentioned.

Chapter 2 describes the role of cellulase in degradation of lignocellulosic wastes.
The chapter here describes the structure of cellulose; cellulase production by fer-
mentation; cellulose-degrading microorganisms; and enzymes which breakdown
cellulose and cellulase systems of microorganisms. The chapter also focuses on
cellulosomes to degrade cellulose; cellulose hydrolysis mechanisms; determination
of cellulase activity; and applications of cellulase enzyme.

Chapter 3 describes the role of hemicellulase in degradation of lignocellulosic
wastes. The chapter mentions the structure of hemicellulose; families of hemicel-
lulase enzyme; and hemicellulase production by microorganisms. The chapter also
describes fungi in degradation of hemicellulose; role of transcriptional regulators in
regulation of xylanolytic gene expression; hemicellulase enzymes and their activity;
and applications of hemicellulase enzyme.

Chapter 4 describes the role of ligninase for degradation of lignocellulosic
wastes. Microorganisms produce ligninase enzymes, viz. lignin peroxidase, man-
ganese peroxidase, versatile peroxidase, and laccase. These enzymes play an
important role in lignin degradation, and this chapter describes the role of these
enzymes for degradation of lignocellulosic wastes.
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Chapter 5 describes in detail the pectic substances and mechanism of various
pectinase enzymes in degradation of lignocellulosic wastes.

Chapter 6 describes the role of lipases enzyme in degradation of lignocellulosic
wastes. The chapter describes the classification and structure of lipase enzyme. It
also mentions catalytic mechanisms of lipase enzyme. The chapter also focuses on
lipase-producing microorganisms; assays for lipase activity, and various applica-
tions of lipases enzyme.

The target audience for this book will be students from schools, colleges, and
universities and researchers working worldwide on lignocellulosic wastes. This
book will provide a guide for the degradation of lignocellulosic wastes by the
enzymes and also help researchers develop new ideas for the study of enzymes and
their mechanisms in degradation of lignocellulosic wastes.

Aparna B. Gunjal
Assistant Professor

Department of Microbiology
Dr. D. Y. Patil, Arts, Commerce and Science College

Pimpri, Pune, Maharashtra, India

Neha N. Patil
Head and Associate Professor
Department of Microbiology

Annasaheb Magar Mahavidyalaya
Hadapsar, Pune, Maharashtra, India

Sonali S. Shinde
Assistant Professor

Annasaheb Kulkarni Department of Biodiversity
MES Abasaheb Garware College

Pune, Maharashtra, India
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