
COURSE TITLE : BIO – CHEMICAL ENGINEERING
COURSE CODE : 5081
COURSE CATEGORY :  E
PERIODS/WEEK : 4
PERIODS/SEMESTER : 72
CREDITS :  4

TIME SCHEDULE

MODULE TOPIC PERIODS
I CELL THEORY 17

Test I 1
II ENZYMES 17

Test II 1
III FERMENTATION 17

Test III 1
IV MEMBRANE  SEPARATION PROCESSES 17

Test IV 1
TOTAL 72

OBJECTIVE

MODULE-I
1.1.1. Definition-Biochemical Engineering.
1.1.2. Introduction-micro biology.
1.1.3. Explain the structure of cells.
1.1.4. Describe cell theory.
1.1.5. Explain in detail, the structure of Prokaryotic and Eukaryotic cells with figure.
1.1.6. Describe the classification of micro organisms and their morphological

characteristics.
1.1.7. Understand- Bacteria, Viruses, Fungi, Algae, and Protozoa.
1.1.8. Describe the classification, function and properties of Lipids.
1.1.9. Explain the function and properties of Fatty acids.
1.1.10. Describe the function and properties of steroids.
1.1.11. Explain the classification, separation and purification of Proteins.
1.1.12. Describe the properties and function of Vitamins.
1.1.13. Explain the properties and function of Carbohydrates.
1.1.14. Describe the function and properties of DNA and RNA.

MODULE-II
Enzymes
2.1.1.     Define Enzymes.
2.1.2.     Describe the nomenclature and classification of Enzymes.



2.1.3.     Explain the function of Enzymes as biological catalyst.
2.1.4.      Describe the chemical theories that describe the functioning of Enzymes as bio-

catalyst.
2.1.5.     Define enzyme specificity.
2.1.6.     Explain different types of Enzyme specificity.
2.1.7.     Define active site of the enzyme.
2.1.8.    Explain Fischer Lock and Key hypothesis in Enzymes.
2.1.9.    Explain immobilization of Enzymes.
2.1.10. Name the important Enzyme  immobilization methods.
2.1.11.   Describe different methods of immobilization of Enzymes.
2.1.12.   Explain the properties of immobilized Enzymes.
2.1.13.   List the types of reactors used for Enzyme immobilization.
2.1.14.   Describe the different types of reactors used for immobilized Enzyme systems.
2.1.15.   Explain the various industrial application of Enzymes.
2.1.16.   Explain the application of Enzyme in food and beverage industries.

MODULE-III
FERMENTATION
3.1.1 Define fermentation.
3.1.2 General requirements of fermentation process.
3.1.3 Generalized schematic representation of a formation process.
3.1.4 List the important products of Biological Processing
3.1.5 Explain the constructional details of a fermenter with a neat sketch.
3.1.6 Describe anaerobic and aerobic fermentation process.
3.1.7 Distinguish between anaerobic and aerobic fermentation process.
3.1.8 Describe solid state fermentation.
3.1.9 State the advantages of solid state fermentation.
3.1.10 Explain submerged fermentation .
3.1.11 List the advantages of sub merged fermentation
3.1.12 Differentiate between solid and state fermentation and submerged fermentation.
3.1.13   List the applications of solid state and submerged fermentation.
3.1.14   Under various types bioreactors
3.1.15   Explain the different types of ideal flow reactors.
3.1.16   Describe the manufacture of ethyl alcohol by fermentation of molasses
3.1.17   Describe the manufacture of rectified spirit.
3.1.18   Explain the production of antibiotics through fermentation.

MODULE – IV
4.1.0      Describe the importance of downstream process steps in bio processing
4.1.1      List the various unit operations come across downstream processing
4.1.2      Describe the membrane separation process
4.1.3      List the polymeric materials that can be used as membranes
4.1.4      Explain the different types of membrane modules
4.1.5      Name the various parameters to be considered before choosing the membrane

separation process
4.1.6      Explain the Dialysis process and mention its applications.
4.1.7     List different types of Chromatographic process
4.1.8     Describe the principles of Chromatographic process
4.1.9     Describe in detail the affinity chromatographic process
4.1.10    Explain the various application of Chromatographic separation process



4.1.11    Describe Microfiltration and its application
4.1.12    Explain Nanofiltration and its application
4.1.13   Explain ultra filtration and mention its application
4.1.14   Describe reverse osmosis process and mention its applications

COURSE CONTENT

MODULE I

Bio chemical Engineering – Introduction to Microbiology-structure of
cells-cell theory-prokaryotic and eukaryotic cell- classification of micro
organisms-bacteria, viruses, fungi, algae, protozoa- lipids –fatty acids –
steroids- purification of proteins-properties and functions vitamins,
carbohydrates, DNA, RNA

MODULE II
Enzymes-nomenclature and classification- Biological catalyst- Enzymes
specificity-Active site-Enzyme immobilization. Different types reactors-
properties and applications of immobilized enzymes.

MODULE III
Fermentation-requirements-schematic representations-fermenter -aerobic
and anaerobic process-solid state fermentation-submerged fermentation-
bioreactors- ideal flow reactors-manufacture of ethyl alcohol, rectified
spirit

MODULE IV
Downstream processes-membrane-types of membranes-separation
processes- dialysis-chromatography-micro filtration-nano filtration- ultra
filtration- reverse osmosis.


