Telangana University

Syllabus of Bachelor of Science (B.Sc) Biochemistry — | year

1st Year Theory - Paper-I: Biomolecules and Enzymology 120 hrs (4 hrs/week)

Unit - I : Carbohydrates and Lipids 30 hours

Water as a biological solvent and its role in biological processes. Carbohydrates: Classification,
monosaccharides, D and L designation, open chain and cyclic structures, epimers and
anomers,mutarotation, reactions of carbohydrates (due to functional groups - hydroxyl , aldehyde and
ketone). Amino sugars, Glycosides. Structure and biological importance of disaccharides (sucrose,
lactose, maltose, isomaltose, trehalose), trisaccharides (raffinose, melezitose), structural polysaccharides
(cellulose, chitin, pectin) and storage polysaccharides (starch, inulin, glycogen). Glycosaminoglycans,
Bacterial cell wall polysaccharides. Outlines of glycoproteins, glycolipids and blood group substances.
Lipids: Classification, saturated and unsaturated fatty acids, structure and properties of fats and oils
(acid, saponificition and iodine values, rancidity). General properties and structures of phospholipids,
sphingolipids and cholesterol. Prostaglandins- structure and biological role of PGD2,PGE2 and PGF2.
Lipoproteins: Types and functions Biomembranes: Behavior of amphipathic lipids in water- formation
of micelles, bilayers, vesicles, liposomes. Membrane composition and organization — Fluid mosaic
model.

Unit-II : Amino Acids, Peptides and Proteins 30 hours

pH, Buffers, Henderson- Hasselbalch equation. Amino Acids: Classification, structure, stereochemistry,
chemical reactions of amino acids due to carbonyl and amino groups. Titration curve of glycine and pK
values. Essential and non-essential amino acids, non-protein amino acids. Peptide bond - nature and
conformation. Naturally occurring peptides — glutathione, enkephalin. Proteins: Classification based on
solubility, shape and function. Determination of amino acid composition of proteins. General properties
of proteins, denaturation and renaturation of proteins. Structural organization of proteins- primary,
secondary, tertiary and quaternary structures (Eg. Hemoglobin and Myoglobin), forces stabilizing the
structure of protein. Outlines of protein sequencing.

Unit-III : Nucleic Acids and Porphyrins 25 hours

Nature of nucleic acids. Structure of purines and pyrimidines, nucleosides, nucleotides. Stability and
formation of phosphodiester linkages. Effect of acids, alkali and nucleases on DNA and RNA. Structure
of Nucleic acids- Watson-Crick DNA double helix structure, introduction to circular DNA, super
coiling, helix to random coil transition, denaturation of nucleic acids- hyperchromic effect, Tm-values
and their significance. Reassociation kinetics, cot curves and their significance. Types of RNA and DNA
. Prophyrins: Structure, properties and functions of heme, chlorophylls and cytochromes.

Unit-1V : Enzymes 35 hours

Introduction to biocatalysis, differences between chemical and biological catalysis. Nomenclature and
classification of enzymes. Enzyme specificity. Active site. Principles of energy of activation, transition
state. Interaction between enzyme and substrate- lock and key, induced fit models. Definition of holo-
enzyme, apo-enzyme , coenzyme, cofactor. Fundamentals of enzyme assay, enzyme units. Factors
affecting the catalysis- substrate concentration, pH, temperature. Michaelis - Menten equation for uni-
substrate reaction (derivation not necessary), significance of KM and Vmax. Enzyme inhibition-
irreversible and reversible, types of reversible inhibitions- competitive and non-competitive. Outline of
mechanism of enzyme action- acid-base catalysis, covalent catalysis, electrostatic catalysis, and metal
ion catalysis. Regulation of enzyme activity- allosterism and cooperatitvity, ATCase as an allosteric
enzyme, covalent modulation- covalent phosphorylation of phosphorylase, zymogen activation-
activation of trypsinogen and chymotrypsinogen. Isoenzymes (LDH). Multienzyme complxes (PDH).
Ribozyme .



Bachelor of Science (B.Sc) Biochemistry — | Year
1st Year Practicals - Paper-I: Qualitative Analysis and Enzymology

Introduction to Good Laboratory Practice (GLP). Principles of Laboratory Hygiene and Safety.
List of experiments:

1. Preparation of buffers (acidic, neutral and alkaline) and determination of pH.

2. Qualitative identification of carbohydrates- glucose, fructose, ribose/xylose, maltose, sucrose, lactose,
starch/glycogen.

3. Qualitative identification of amino acids — histidine, tyrosine, tryptophan, cysteine, arginine.

4. Qualitative identification of lipids- solubility, saponification, acrolein test, Salkowski test, Lieberman-
Burchard test.

5. Preparation of Osazones and their identification.

6. Absorption maxima of colored substances- p-Nitrophenol, Methyl orange.
7. Absorption spectra of protein-BSA, nucleic acids- Calf thymus DNA.

8. Titration curve of glycine and determination of pK and pl values.

9. Assay of amylase

10. Assay of urease

11. Assay of catalase.

12. Assay of phosphatase

13. Determination of optimum temperature for amylase.

14. Determination of optimum pH for phosphatase.



