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FERMENTATION PRODUCTION TECHNOLOGY

Course Outcomes

CO. | Course Outcomes Cognitive
| No. Level
On successful completion of this course, the students will be able to understand:

CO 1 | Fermentation and Fermenter- Scope, Principle, Types, Design and Recovery Processes U, A
CO 2 | Production of Fermented Food and its Importance K

CO 3 | Microbial Industrial Production of Organic Acids, Solvent, Alcohols, Vitamins and U

Antibiotics

CO 4 | Microbial Production of Amino acids, Beverages, Vaccines and Steroids. UA
CO 5 | Microbial production of Fuel, SCP, Bio fertilizers, Pesticides and Mushroom production U

Credit and Marking Scheme

. Marks
Credits Toteral External Total Marks
Theory 4 30 70 100
(Min passing marks 35)
Practical 2 30 70 100
: - (Min passing marks 35)
Total 6 200
Evaluation Scheme
Marks
Internal External
Theory 4 Internal Exams of 10 Marks 1 External Exams
(During the Semester) (At the End of Semester)
(Best 3 will be taken)
Practical 2 Internal Exams (10 marks each) and 1 External Exams
Attendance (10 marks) (At the End of Semester)
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No. of Lectures (in hours per week): 2 Hrs. per week
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Content of the Course
Theory

Total No. of Lectures: 60 Hrs.

Maximum Marks: 70

No. of

Units

Topics

Lectures

Fermentation and Fermenter- Scope, Principle, Types, Design and Recovery processes

Fermentation Technology: Principles of fermentation, Fermenter and Bioreactor
monitoring and control of parameter and applications

Primary and Secondary screening of industrially important microorganism,
Development of inoculum for industrial fermentation.

Types of Fermentation Media: Saccharine materials, Starchy Materials,
Cellulosic Materials, Nitrogenous materials etc. Enhancers and precursors.

Design Operation and Types of Fermenter: Structure and types of Fermenter,
Batch Continuous, stirred tank, Fluidized bed and solid state fermenter, computer
control of fermentation process.

Recovery Process: Down Stream Processing, Intracellular and Extra cellular
product recovery (Physical and Chemical method) Cell distribution Method,
solvent extraction and purification, production recovery.

10

Fermented food and its importance:

Fermented Food: Definition, types, advantages and health benefits. Preparation of
inoculums, types of microorganism and production processes.

Milk Dairy Based Fermented Food: Traditional and modern dairy starter,
cultured fermented dairy products, dry milk and condensed milk product, feud
cultured butter milk, yoghurt, butter and cheese. kumises, Kefir

Pre and Probiotic Food: Grain based fermented food as soya sauce, tempeh,
bread, Idly Dosa, Dhokla, Probiotics and other Indian fermented food,
(microorganism and products)

Vegetable based fermented foods: Pickles and sauerkraut (Microorganism and
production processes).

Fermented fish and Meat: Types of microorganism involved in reduction
processing or fermentation of fish and meet

10
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Il Microbial Industria| Production .
3 e In . - e IS ic aci ic aci
. dustrial Production of organic acid: Citric acid, lactic acid and glutamic acid.

. .Industf-i-al _Production of Enzymes: Amylase and Protease, enzyme
F Immobilization and application
e | ndust.rlal production of solvent: Acetone, Ethanol, Butanol, Glycerol.
Industrial production of Vitamins: Vitamin B2 and B12, Riboflavin. Industrial

production of Antibiotics: Penicillin and Streptomycin. Classification of antibiotics.

IV |Microbial Production of Amino acids, Beverages, Vaccines and Steroids 10
* Production of Amino acids: Lysine and Valine.
* Non-alcoholic beverages: Steps of distillation, Plants of Tea and Coffee.
* Microorganism used in Alcoholic Fermentation (Beverages): Beer, Rum, Wine,
Gin, Whiskey, Brandy, etc.
Steroids: Microbial transformation of steroids and important vaccines and their production.
10

V' [Microbial production of Fuel, SCP, Bio fertilizers and Mushroom production

* Microorganism used in production of fuel: Fermentation condition, recovery and
use of Hydrogen, ethanol, Biogas and biodiesel.

* Production of SCP (single Cell Protein): Algae, Bacteria and Actinomycetes,
Microbial organism used in production of single cell protein.

* Mushroom production: Types, production and harvesting.
Production of Biofertilizers and production of bio pesticides.

Keywords/Tags: Fermentation Technology, Media, Design Operation, Fermented food, Solvent, Vitamin,
Beverages, Vaccines, Steroids, Fuel.

Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
1 Principle of Fermentation Technology-Allen White
2. Fermentation Microbiology Biotech-EMT EIl Mansi, Jens Nielsen

3 Industrial Microbiology-Neil Morgan Pavid Mourdale, etc.
4 Manual industrial Microbiology and Biotechnology-Richard H Baltz, Arnold Demain and Jullian Edward.

5 Principles of Fermentation Technology-Peter F Stan bury, Alen Whitaker and Stephen J Hall.
6 Introduction to Industrial Microbiology by K Sukesh.

7 Principle and Application of Fermentation Technology- Aridam Kula & Vinay Sharma.

8 Enzyme Technology-Ashok Pandey, Colin Webb, Carlos Richard

9 Industrial Microbiology-Prescott and Dunn’s

10 Industrial Microbiology by Gerald Rid

suggestive digital platforms/ web links: https://nptel.ac.in/courses/102106053

Suggested equivalent online courses: https:// nptel.ac.in/courses/102105058
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Part D — Assessment and

Suggested Continuous Evaluz

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks ' » . ._.°
Internal Assessment: Continuous | Class Test/Assi

Comprehensive Evaluation (CCE) | Presentation

External Assessment: University | Section (A): Very Short Qu
Exam Section (UE) ‘ Section (B): Short Questions
Time: 03:00 Hours Section (C): Long Questions
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Course Outcomes

CO. No. | Course Outcomes Cognitive
Level
U UISTHH & TR §H WR, Riamy
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1 Principle of Fermentation Technology-Allen White

2. Fermentation Microbiology Biotech-EMT El Mansi, Jens Nielsen

3 Industrial Microbiology-Neil Morgan Pavid Mourdale, etc.

4 Manual industrial Microbiology and Biotechnology-Richard H Baltz, Arnold Demain and Jullian Edward.
5 Principles of Fermentation Technology-Peter F Stan bury, Alen Whitaker and Stephen J Hall.
6 Introduction to Industrial Microbiology by K Sukesh.

7 Principle and Application of Fermentation Technology- Aridam Kula & Vinay Sharma.

8 Enzyme Technology-Ashok Pandey, Colin Webb, Carlos Richard

9 Industrial Microbiology-Prescott and Dunn’s

10 Industrial Microbiology by Gerald Rid
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