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Syllabus of Written test for Ph D admission in the Department of Biotechnology 
 
 
Carbohydrates: structure and biological functions, monosaccharides, disaccharides and 
polysaccharides, properties.    
Amino Acids and Proteins: structure and function, types of amino acids, properties, 
fibrous proteins and globular proteins.   
Fats and Lipids: structure and biological functions, types of lipids, triacylglycerol, 
waxes, phospholipids, sphingolipids, lipoproteins, properties. 
Nucleic acid and Nucleotides: DNA, Structure of chromosomes and genes, Replication 
and transcription of DNA, RNA Protein synthesis and its regulation, Genetic 
recombination and cloning. 
Methods in Microbiology: Methods of isolating pure cultures, Maintenance and 
preservation of pure cultures, microbial mutation. 
Bioenergetics and Metabolism: Metabolism, aerobic and anaerobic respiration,  
glycolysis, citric acid cycle, oxidative phosphorylation, pentose phosphate pathway and 
metabolism of carbohydrate, protein and fats.  
Microbial Growth Kinetics: Batch, continuous, fed batch, mass balance in series of 
vessels, recycle system, cell growth in different types of reactors and kinetics. 
Media Sterilization: Methods of media sterilization, batch and continuous sterilization, 
kinetics of sterilization 
Air Sterilization: Methods of air sterilization, mechanism of air sterilization, filter 
design. 
Aeration and Agitation: bubble aeration and mechanical agitation, power consumption, 
correlation between oxygen transfer coefficient and operating variables, factors affecting 
volumetric oxygen transfer, the effect of degree of agitation on volumetric oxygen 
transfer, rheology of fermentation fluids 
Scale Up: Scale up concepts, criteria for bioreactors scale up. 
Raw materials and microorganism for fermentation process: Isolation, preservation 
and maintenance and improvement of industrial  microorganisms for overproduction of 
primary and secondary  metabolites, media requirements  for fermentation processes, 
carbon, nitrogen, minerals, vitamins and other nutrients, simple and  complex media.. 
Characteristics of waste water: Physical, chemical and biological; BOD, COD 
Basic concepts of enzyme: Mechanism of enzyme Action and kinetic of reaction, 
concept of active sites, energetic of enzyme substrate complex formation, specificity of 
enzyme action, enzyme assays.  
Enzyme kinetics: Enzyme kinetics, estimation of Michaelis-Menten parameter, kinetics 
of enzyme inhibition, competitive, non-competitive and un-competitive inhibition of 
enzymes, double reciprocal plots, effect of pH, temperature, substrate.  
Stability of enzymes: pH, Temperature, Mechanical forces, Heterogeneous system. 
Enzyme immobilization: Physical and chemical techniques for enzyme immobilization 
adsorption, matrix entrapment, encapsulation, cross linking, covalent binding, advantages 
and disadvantages of different immobilization techniques. 
 


