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Preface

In modern agriculture, Plant biochemistry plays a pivotal role in
improving crop production and productivity in respect to quality
etc. Biochemistry has emerged as an exciting area of plant sciences
by creating unprecedented opportunities for manipulation of all
biological systems. The present book “Fundamentals of Plant
Biochemistry” has been designed to fulfill the course requirements
for the UG students in their 2" semester as per the recommendation
of 5" Dean’s Committee Report. Students might have to solve various
objective questions in their university examinations and various
competitive examinations as well as they also develop their basic
concept on different topics as discussed in keynotes chapter. This
book explains the topics in a simple language and lucid manner. It
also meet the specific needs for the students of Post-Graduate students
of Agricultural Science as well as Biological Science and also the
candidates appearing for various competitive examinations like JRF,
SRF, ARS/NET, SAU Exam etc. This book comprehends a lot of
objective questions (Chapter wise) that followed by the new syllabus
of ICAR as well as discussed the sufficient terminology relevant to
Plant biochemistry.

This book comprises twenty chapters that cover every topics
accompanied by their answers at the end of every chapter and explain
all the keynotes in descriptive manner. It is hoped that through this
book; the students, teachers and scientists can able to share with
the excitement, mystery and challenge of learning about the plant
biochemistry. Any suggestions, comments or healthy criticism to
further up gradation of the book or addition/deletion etc are heartily
invited and most appreciable that may give an opportunity to remove
the short-comings.

It is a great privilege to acknowledge with the praises to God and
convey my special and sincere regards are due to my beloved parents



Shri. Rabindra Kumar Shil and Smt. Maya Shil who share each and
every achievement made by me and to whom [ am very much indebted.
This is also an immense pleasure to express my deep gratitude and
deep sense of whole-heartfelt love to my wife Tithi Shil Majumder
and daughter Sreemoyee and Sushmoyee for their immense help,
guidance, encouragement and untiring moral support ever and always
in bringing out this book.

I must thankful to New Delhi Publishers for their help in bringing
out this publication in a presentable form. I would definitely like to
express my gratefulness to all those who have directly or indirectly
forward their helping hands in full completion of this book.

Last but not the least, I once again remarkably acknowledges the
gratefulness to all of you.

Place: BCKV (Bankura Campus), Susunia, W.B.
Date: June, 2024. Dr. Sanjoy Shil



Syllabus

Fundamentals of Plant Biochemistry

Course credit: 3 (2L+1P)

Theory

Importance of Biochemistry, Properties of Water, pH and
Buffer. Carbohydrate: Importance and -classification. Structures
of Monosaccharides, Reducing and oxidizing properties of
Monosaccharides, Mutarotation; Structure of Disaccharides and
Polysaccharides. Lipid: Importance and classification; Structures and
properties of fatty acids; storage lipids and membrane lipids. Proteins:
Importance of proteins and classification; Structures, titration and
zwitterions nature of amino acids; Structural organization of proteins.
Enzymes: General properties; Classification; Mechanism of action;
Michaelis & Menten and Line Weaver Burk equation & plots;
Introduction to allosteric enzymes. Nucleic acids: Importance and
classification; Structure of Nucleotides, A, B & Z DNA; RNA: Types
and Secondary & Tertiary structure. Metabolism of carbohydrates:
Glycolysis, TCA cycle, Glyoxylate cycle, Electron transport chain.
Metabolism of lipids: Beta oxidation, Biosynthesis of fatty acids.

Practical

Preparation of solution, pH & buffers, Qualitative tests of
carbohydrates and amino acids. Quantitative estimation of glucose/
proteins. Titration methods for estimation of amino acids/lipids,
Effect of pH, temperature and substrate concentration on enzyme
action, Paper chromatography/ TLC demonstration for separation of
amino acids/ Monosaccharides.
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My respected parents,
beloved wife and
affectionate daughters

——— Dr. Sanjoy Shil
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2,4,5-T
2,4-D
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An enzyme that hydrolyses ATP
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Base pairs
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CoA

CoA
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DNA
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Coenzyme A
Coenzyme A (CoA) synthetase
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cytochrome c oxidoreductase

Cytochrome oxidase
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Cyclopentanoperhydrophenanthrene
Cetyl trimethyl ammonium bromide
Cytidine 5’ -triphosphate
Cytochrome

Deoxyadenosine

DNA amplification fingerprint
Diacylglycerol

Deoxycytosine

Dicyclohexylcarbodimide (inhibitor of ATP
synthase)

3-(3,4-Dichlorophenyl)-1,1- dimethyl urea
Deoxyguanosine

Digalactosyl diacylglycerol
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Dihydroxy acetone phosphate

Dihydroxy acetone phosphate
Dimethylallyl pyrophosphate

Dimethyl sulphoxide

Deoxyribonucleic acid
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DP
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DUP
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EMP
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ER
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ES
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2,4-Dinitrophenol (an uncoupler)
Degree of polymerization
Deoxythymine

Digestible undegradable protein
Enzyme commission number
Ethylene diamine tetraacetic acid
Essential fatty acid

Enzyme linked immunosorbant assay
Embden-Meyerhof- Parnas pathway
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Endoplasmic reticulum
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GDP
GDP
GLC
GMP
GOGAT
GOP
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GTP
HDL
HMG-CoA
HMP shunt
hnRNA
HPLC
HPLC
IBA
IMP

IPP
ISSR
IUB
kcal/mol
kJ/mol
Km

Km
LDH
LDH
LDL
LHC
LOS
LPS

Guanosine diphosphate

Guanosine triphosphate

Gas liquid chromatography
Guanosine-5’ -monophosphate
Glutamate synthase

Guanosine diphosphate

Glutamine synthetase

Guanosine triphosphate

High density lipoprotein
Hydroxymethylglutaryl coenzyme A
Hexose monophosphate shunt
heterogeneous nuclear ribonucleic acid
High performance liquid chromatography
High performance liquid chromatography
Indole butyric acid

Inosine monophosphate

Iopentenyl pyrophosphate

Inter simple sequence repeats
International Union of Biochemistry
kilocalories per mole

kilojoules per mole

Michaelis constant

Michaelis-Menten Constant

Lactate dehydrogenase

Lactate dehydrogenase

Low density lipoprotein
Light-harvesting complex

Low oxygen storage

Low pressure storage
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PEO : Polyethylene oxide
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TPP : Thymine pyrophosphate
tRNA :  Transfer ribonucleic acid
TSS :  Total soluble sugar

TST . Transition state theory

TTC : Triphenyl tetrazolium chloride
UDP :  Uridine diphosphate

UDPG : Uridine diphosphate glucose
UMP : Uri dine monophosphate
UQ :  Ubiquinone

UTP :  Uridine triphosphate
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