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ADVANCE ZOOLOGY V (BIOCHEMISTRY)  

CREDIT HOURS: 3+1 

 

Objectives: 

 

The course will provide in depth knowledge about the polymerized organic compounds 

of life. The dynamism of the life proceeds with inter- conversion of the chemicals from 

feeding to the liberation of energy for work. It will deal with the inter-conversion is 

performed by various tools called as enzymes. Thus, in this course the concepts of the 

chemical basis of life and all the mechanisms involved in harvesting of energy for 

growth, duplication etc., are given. 

 

Course Contents 

 

Amino acids, peptides and proteins: standard amino acids, their structure and 

classification; acid/base properties of amino acids and their titration curves; natural 

modifications of amino acids in proteins; non- standard amino acids, their structure and 

role; peptides, their ionic behavior and amino acid composition, cytochrome c; 

Macromolecular separation techniques in biochemistry; ion exchange chromatography; 

isoelectric focusing; density gradient centrifugation. 

Enzymes: introduction; important characteristics of enzymes; immobilized enzymes; 

how enzymes work; example of enzymatic reaction; enzyme kinetics, enzyme rate of 

reaction and substrate concentration, how ph and temperature effect enzyme activity; 

kinetics of bisubstrate and multisubstrate reactions. 
 

Carbohydrates: classification, types, important characteristics  and structure of 

carbohydrates; history of developments in structure of glucose; monosaccharides; 

cyanohydrin formation; disaccharides their types structure and function; 

polysaccharides, storage and structural types; structure and major functions of 

polysaccharides. 
 

Lipids: fatty acids, their types and major characteristics; storage lipids, acylglycerols; 

waxes; structural lipids in membranes; major functions of lipids; lipoproteins, their 

types and major functions. 
Vitamins and cofactors: occurrence, structure and biochemical function of vitamins of b- 

complex group. 

 

Bioenergetics: concept of free energy; standard free energy change: energy rich 

compounds. 
 

Metabolism: detailed description of glycolysis and catabolism of other hexoses; 
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regulation and bioenergetics of glycolysis. Anabolic role of glycolysis;  fate  of  

pyruvate  under  aerobic  and  anaerobic  conditions,lactate, acetyl CoA and ethanol 

formation; alcoholic fermentation; gluconeogenesis, its regulation and significance in 

the tissues; feeder pathways in glycolysis; utilization of other carbohydrates in 

glycolysis; phosphorolysis of glycogen and starch; regulation of glycogen metabolism; 

utilization of dietary polysaccharides (starch) and disaccharides (sucrose and galactose). 

Biosynthesis of glycogen, starch and sucrose. 
 

Citric acid (TCA) cycle: conversion of pyruvate to acetyl CoA, pyruvate 

dehydrogenase, a multi-enzyme complex; detailed description of citric acid cycle; 

bioenergetics and conservation of energy produced in the cycle. Anabolic or 

biosynthetic role of citric acid cycle intermediates; replenishing or anaplerotic reactions 

and their role; regulation of citric acid cycle 

Lipid metabolism: oxidation of fatty acids; digestion, mobilization and transport of 

fats; biosynthesis of triacylglycerol; utilization of triacylglycerol; activation of fatty 

acids and their transportation to mitochondria; beta-oxidation; bioenergetics of beta-

oxidation; oxidation of unsaturated and odd chain fatty acids; omega oxidation pathway; 

biosynthesis of saturated fatty acid, supply of raw material for palmitic acid synthesis; 

fatty acid synthetase (FAS) multienzyme complex; biosynthesis of unsaturated fatty 

acids. Ketone bodies their biosynthesis, utilization and role in the tissues; cholesterol 

metabolism: cholesterol biosynthesis and its regulation; steroid hormones. 
 

Nitrogen metabolism: metabolic fate of amino acids; catabolism of amino acids; 

deamination and transamination; nitrogen excretion and urea cycle; regulation of urea 

cycle; Biosynthesis of some amino acids; incorporation of ammonia in glutamate and 

glutamine; purine and pyrimidine. 

 

Evaluation Criteria 

Examination Type Marks 

Internal Examination Sessional Work 15% 

Mid-Semester 25% 

External Examination Final Semester 60% 

 

Books Recommended 

Lubert, S. (1995).Biochemistry,(4thed.),New York: W.H. Freeman & Company.  

McKee, T. & McKee, J.R. Biochemistry, (2003).The molecular basis of life.(3rded.), 

McGraw Hill. 

Murray, R. K., Granner, D.K., Mayer, P.A. &Rodwells, V.W. (2000). 

Harper’sBiochemistry,(25thed.), New York: McGraw Hill. 

Nelson,  D.  L. &Cox,  M.M.  Lehninger, (2000).Principles  of Biochemistry,(3rded.), 
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New York: McMillan Worth Publishers. 

Voet.  D.,  Voet,  J.G.,  &  Pratt,  C.W.  (1999). Fundamentals  of Biochemistry, New 

York: John Wiley and Sons, Inc. 

Zubay, G. (1995). Biochemistry,(4thed.), Oxford, England: Wm. C. Brown Publishers, 

Inc. 
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ADVANCE ZOOLOGY V (BIOCHEMISTRY) PRACTICALS 

 

1. Preparation  of  standard  curve  for  glucose  by  ortho-Toluidine method. 

2. Tests for detection of carbohydrates in alkaline and acidic medium. 

3. Tests for detection of Disaccharides. 

4. Detection of Non-Reducing sugars in the presence of Reducing sugars. 

5. Demonstration of Acid Hydrolysis of Polysaccharide. 

6. Separation and identification of various types of sugars, fatty acid and amino 

acid ThinLayer Chromatography (TLC). 

7. Determination of pKa values of an amino acid by preparation of titration curves. 

8. Biochemical tests for detection of different amino acids. 

9. Separation of various protein fractions by precipitation method. 

10. Demonstration of differential solubility of lipids in various solvents. 

11. Quantitative analysis of phospholipids by estimation of inorganic phosphorous. 

12. Quantitative analysis of Amylase activity from blood serum or liver. 

13. Study  on  the  effect  of  temperature  on  the  enzymatic  rate  of reaction 

 

Evaluation Criteria 

Examination Type Marks 

Internal Examination Sessional Work 15% 

Mid-Semester 25% 

External Examination Final Semester 60% 

Books Recommended 

Plummer,   David   T.(1990). An introduction to practical biochemistry, (4thed.), 

London: McGraw-Hill Book Company. 

Wilson,K&Walker, J.(1994).Practical Biochemistry: Principles and 

Techniques,(4thed.), Cambridge University Press. 
 

  


