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Prerequisites 
for the course: 

Students should have undergone M.Sc. Marine Microbiology/Marine 
Biotechnology Part I Courses. 

Objective: Development of concepts in microbial enzymology and the microbial 
processes used in industries to produce microbial products. 

Content: 
 

Module I 
Microbial growth kinetics. 
Batch kinetics: Monod’s model (single substrate), deviations 
from Monod’s model, dual substrates, multiple substrates, 
substrate inhibition, product synthesis (primary and secondary 
metabolite), toxic inhibition, death constant.  
Fed-batch kinetics: fixed volume, variable volume and cyclic 
fed-batch, applications and examples. 
Continuous cultivation system: relationship between specific 
growth rate (μ) and dilution rate, comparison between various 
cultivation systems.  
 
Module II 
Enzyme kinetics: Michaelis - Menten Equation, Line-Weaver 
Burk plot for one substrate reactions, significance of Vmax and 
Km.  
Enzyme turnover: Ks and Kd, its measurement and significance, 
mechanism of enzyme degradation and reversible and 
irreversible inhibition: competitive, uncompetitive and non-
competitive.  
 
Module III 
Enzyme catalysis mechanisms, identification of functional 
groups, factors affecting catalytic efficiency, proximity and 
orientation effects. Enzyme regulation: control of activity, 
availability of substrate and inhibitor or enhancer molecules, 
change in the covalent structure of enzyme.  
Regulatory enzymes: Allosteric (aspartate transcarbamylase) 
and covalently modulated enzymes (glycogen phosphorylase, 
glutamine synthetase); Mechanism of action and their 
significance in metabolism. Zymogens and isozymes. 
Multienzyme systems: disassociated system (catabolic 
enzymes), multienzyme complex (pyruvate dehydrogenase); 
membrane-bound system (electron carrying enzymes).  
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Pedagogy: Lectures/  assignments/ self-study.  
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Course 
Outcomes: 

1. Differentiate microbial growth kinetics based on nutrient 
availability. 

2. Discuss factors responsible for extracellular enzyme activity. 
3. Analyse regulation of enzymes under different cellular 

environments. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


