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Introduction to Biochemical Engineering: Comparative study of chemical and biochemical processes, Basic
concepts of microbiology.

Biochemical Kinetics: Enzyme Kinetics with one or two substrates, Modulation and regulation of enzyme
activity, Enzyme reactions in heterogeneous systems, Immobilized enzyme technology, Industrial application of
enzymes.

Microbial Fermentation Kinetics: Fermentation and its classification, Growth-cycle phases (for batch
cultivation), Continuous culture, Biomass production in cell culture, Mathematical modeling of batch growth,
Product synthesis kinetics, Overall kinetics and thermal death kinetics of cells and spores, Analysis of multiple
interacting microbial population.

Bioreactors: Classification and characterization of different bioreactors e.g. Batch and continuous,
Mechanically and non-mechanically agitated, CSTR type, Tower, Continuous, Rotating, Anaerobic etc., Design
and Analysis of Bioreactors- C.S.T.R. and Air Lift Reactor, Scale up considerations of bioprocesses.

Transport Phenomena in Bioprocess Systems: Agitation and aeration-gas-liquid mass transfer, Oxygen
transfer rates, Determination of k;a, Heat balance and heat transfer correlations, Sterilization.

Commercial production of bioproducts: Concept of primary and secondary metabolites, Production processes
for yeast biomass, antibiotics, alcoholic beverages and other products.

Instrumentation and control in bioprocess: Various control parameters for bioprocesses: pH, DO foam/level
controller, etc.
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