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Pre-requisite Basic knowledge on primary and secondary plant metabolites and
enzymes.

Learning Objectives
C1 Emphasize functions of plants biomolecules and their metabolism.

C2 Learn structural and functional properties of carbohydrates,
proteins and lipids.

C3 Study about the mechanism of enzyme action and inhibition.

C4 Provide specific knowledge of compounds and biochemical pathways
that occur in plants.

C5 Gain awareness about the various process involved in the energy
production in plants and metabolic pathways.

UNIT CONTENTS

I

BASICS OF BIOCHEMISTRY

Atomic structure, Chemical bonds - Ionic bond, covalent bond, coordination bond,
hydrogen bond; Hydrogen ion concentration (pH), buffers.
Biomolecules: Carbohydrates - properties of mono, oligo and polysaccharides,
pectin-glycosidic linkage, glycoproteins, isomerism and mutarotation.

II

AMINO ACIDS AND PROTEINS

Biomolecules: Amino acids and proteins, ionic forms of amino acids, General
reactions of amino acid metabolism. Zwitterion, isoelectric pH, optical isomers of
amino acids, physical properties of amino acids. Formation of peptide bond -
peptides – structure of polypeptides - primary, secondary, tertiary and quaternary
structures. Ramachandran plot.

III

LIPIDS

Biomolecules: Plant Lipids- Classification, structure and properties - Fatty acids
(saturated and unsaturated). Structure and function of cholesterol, phospholipids,
glycolipids, steroids. Biosynthesis and Oxidation of fatty acid - Glyoxalate cycle,
â - Gluconeogenesis.
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IV

ENZYMES
Enzymes- Nomenclature, Classification, Mechanism of enzyme action (Lock and
key and induced fit model), Enzyme Kinetics: Michaelis-Menton constant,
Properties- Factors affecting enzyme action, enzyme inhibition, isoenzymes –
Cofactors, coenzymes. Multienzyme complex – Enzyme immobilization,
Application of enzymes in industry and medicine.

V

BIOPHYSICS
Bioenergetics - Laws of thermodynamics – Concepts of enthalpy, entropy and free
energy. Exergonic and endergonic reactions. Redox potential. Structure and
hydrolysis of high energy. Application of first and second law of thermodynamics
in biological systems.

Course
outcomes: On completion of this course, the students will be able to:

CO

Programme
outcomes

CO1 Describe the catabolic and anabolic pathway of primary metabolites
of the plants.

K1

CO2 Learn the structure and functions of carbohydrates, lipids, proteins. K2

CO3 Validate the biochemical hypothesis by using various experiments. K3

CO4 Get familiarized in the various mechanisms of enzyme action and
interpret the plots of enzymatic kinetics.

K4

CO5 Gain awareness about the various process involved in the energy
production in plants and metabolic pathways..

K5

Extended Professional Component
(is a part of internal component only,
Not to be included in the External
Examination question paper)

Questions related to the above topics, from various
competitive examinations UPSC / TRB / NET / UGC –
CSIR / GATE / TNPSC / others to be solved
(To be discussed during the Tutorial hour)

Skills acquired from this course Knowledge, Problem Solving, Analytical ability,
Professional
Competency, Professional Communication and
Transferrable Skill
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Mapping with Programme Outcomes:

COs PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 1 3 2 1 3 2 3 1
CO2 3 3 2 2 3 3 2 3 2 3
CO3 3 2 3 3 1 2 1 3 2 1
CO4 3 3 3 3 3 2 2 1 3 3
CO5 3 3 2 3 2 3 3 1 2 2

S-Strong (3) M-Medium (2) -Low(1)
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