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Course Objective: The course imparts knowledge of utilization of microbes and their products on large 

scale production processes. Understand the basic of industry and cost effective manufacturing techniques. 

 

Unit  Content Lectures Weightage 

1 

Introduction to bioprocessing and strain improvement 

Concept of Fermentation (definition and applications), Range of 

fermentation processes & component parts of fermentation process. 

Growth kinetics: Batch, fed-batch and continuous culture (chemostat and 

turbidostat )  

Isolation, Enrichment & screening (Primary & Secondary) of Industrial 

Important Microorganisms.  

Preservation techniques  

Strain Improvement: Induced mutants for primary and secondary 

metabolites, Application of r-DNA technology for strain improvement. 

13 28% 

2 

Concept of fermentation media and inoculum development 

Medium formulations for industry and types (crude and synthetic) of 

fermentation media 

Raw materials used in fermentation media and criteria for selection. 

Sterilization of Media & Air  

Inoculum Development: Typical Inoculum Development program, Inocula 

development for Bacteria, Yeast and Fungal processes. 

 Scale-Up 

13 28% 

3 

Design of fermenter and downstream processing.          

Design of fermentor :Basic function of typical fermenter 

Design of ideal STR and various auxillary parts(aeration, agitation and body 

construction) 

Asceptic operations and Cotainments 

Types of fermenters: Tower, Cylindroconical, Air lift, Acetator - 

Cavitator,Bioreactors for animal cell cultures 

Overview of downstream processing.  

Removal of Solid & Microbial Cells and other solid Matter, Foam 

separation, Precipitation, Filtration and Centrifugation 

Cell disruption 

Concentration of extracted product: Liquid-Liquid extraction, Distillation,  

Purification products: Chromatography, Membrane processes and ultra 

filtration  

19 44% 

Teaching scheme 

(hours) per week 
Credit Theory Marks Practical Marks Total 

Theory Practical Theory Practical Total Uni. 

Assessment 

Cont. 

Assessment 

Uni. 

Assessment 

Cont. 

Assessment 

 

3 -- 3 -- 3 70 30 -- -- 100 
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Drying & Crystallization  

Quality Assurance-Bioassay 

Learning Outcome 

It will enable the knowledge of the basic concepts of isolation and improvement of microbes. The basic 

design of fermenter. Students will have a knowledge of  various isolation and purification of microbial 

products. 
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