Theory Paper

Part A Introduction .
Program: Class: B.Sc. Year: IV Session: 2024-25
Honours/Research
Subject: Microbiology
1 | Course Code S4 — MBIO1D
2 | Course Title Fermentation Technology ( Paper 1)
3 | Course Type (Core Course/ Discipline Specific Elective ~ T
Discipline Specific
Elective/Elective/Generic
Elective/Vocational/) ;
4 | Pre-requisite =~ -~ To study this course, a student must have had {hlS subjeci in

B.Sc. Il year with 7.5 CGPA.

5 | Course Learning Outcomes | On successful completion of this course, the students will

(CLO) be able to:

1. develop basic understanding of fermentatlon technology.

2. gain knowledge of fermentation media.

3. gain knowledge about basic designs of fermenter.

4. gain knowledge about productionprocess of microbial
products. '

Credit Value 2

=

7 | Total Marks Max. Marks: 30.+70 | Min. Passing Marks:35

g




Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 60
L-T-P;

Unit Topics No. of Lectures - ()
(1 Hour Each)

Introduction to fermentation technology:

! 8

1.1 Fermentation technology: Introduction, history,
contribution of Indian scientists, scope and
development of fermentation technology.

1.2 Major types of microorganisms used in fermentation.

1.3 Isolation and screening of industrially important

microorganisms.

Maintenance and preservations of strains. ;

Strain  improvement: ~ Mutant  selection and|

recombinant DNA technology. > b

—
[T N

Fermentation and its types:

2 2.1 Fermentation media: Natural, synthetic and specialized 4
media. 3

2.2 Basic components of media: Design and formulation
of growth media, Carbon sources, nitrogen sources,
vitamins, minerals, anti-foaming agents, role of buffers
in media.

2.3 Sterilization techniques.

2.4 Process of aeration and. agitation, microbial growth
kinetics.

2.5 Types of fermentationprocess: Batch, continuous and
Fed — Batch.

3 Fermentor design: g
3.1 Basic design of fermentor.

3.2 Type of fermentors: Continuous stirred-tank fermentor,
air-lift fermentor, bubble column fermentor, fluidized-
bed fermentor, packed bed fermentor and fixed bed
fermentor.

3.3 Fermentation  control  systems, automation in
fermentation.

3.4 Scale up of fermentation and safety measures and
product development, up-stream and down-stream
processing and product recovery, regulation and safety.

4 Microbial products: F

4.1 Development of inoculum for industrial fermentations.

4.2 Production of alcohol, beer and wine.

4.3 Production of citric acid, lactic acid and glutamic acid.

4.4 Production of penicillin, vitamin B12 and single cell
protein (SCP)

4.5 Production of microbial enzymes: protease, amylase
and lipase.

Keywords/Tags: Fermentation, strain improvement, mutant selection, fermentation media,

microbial product, types of fermetor, types of fermentation.



Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

8.

9.

Demain, Arnold L., and Nadine A. Soloman “Biology of Industrial Microorganisms”
Butterworth-Heinemann Press UK, 1985.

Creuger W. and Creuger A., “Biotechnology: A Text Book of Industrial Microbiology™ Sinaeur
associates Inc. U.S., 1990. :
Reed G. (ed)., ™ Industnal Microbiology”, CBS Publishers (AVI publishing comp.). 2006.

Peter F Stanbury, Allan Whitaker, Stephen J Hall., “Principles of Fermentation Technology™.
Butterworth-Heinemann Press. UK. 2016. '

Davis J.E. and Dmain A. L., “Manual of Industrial Microbiology and Biotechnelogy” ASM
Publication, 1999.2™ ed. o, W

Kavi Kishor P.B., Maruthi Rao A. and Sampath Kumar 1., “Pharmaceutical Biotechnology”,
Himalaya Pub]nshuw House Pvt. Ltd. 2011.

Singh D., “Fermentation Technology”, Shree Publishers & distributers, New Delhi, 2017.
Dwivedi Surya Prakash., “Fundamenta!s of Fermentation Technology”. Ennoble IP Books and
Publications Noida, India. 2023.

ot S, ST gensfaedl o fvaa aefie, e qeasee, e, 2019,

10. st 7,51, “Sfra fag # 3w w9 qebien, e geasaa, 9, 2019,

Suggested equivalent digital platforms/ weblinks/ online courses:

1. https://onlinecourses.nptel.ac.in/noc23 bt22/preview
2. https://www.mooc-list.com/tags/fermentation

3. https://onlinecourses.swayam2.ac.in/cec22 btl18/preview

W/




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation

CCE) : 30 Marks University Exam (UE):70 Marks

Internal Assessment: Continuous

Class Test Assignment/Presentation

Time : 03.00 Hours

Section (C):Long Questions

Comprehensive Evaluation (CCE) 30
External Assessment: Section(A): Very Short Questions
University Exam Section Section (B): Short Questions 70

Any remarks/ suggestions:




Practical Paper

Part A Introduction
Program: Class: B.Se. Year: IV Session: 2024-25
Honours/Research
Subject: Microbiology
1 Course Code S4 — MBIO1Q
2 Course Title Fermentation Technology ( Paper 1)
3 Course Type (Core Course/ Discipline Specific Elective 1
Discipline Specific
Elective/Elective/Generic
Elective/Vocational/) :
4 | Pre-requisite ' To study this course, a student must have had this subject in
B.Sc. III year with 7.5 CGPA '
5 | Course Learning Outcomes On successful completion of this course, the students
(CLO) will be able to:
1. to learn about  different microorganism used for
fermentation.
2. learn the ‘laboratory equipment used in fermentation
process.
3. to learn about production of microbial product by
fermentation.
6 | Credit Value N, 2
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

e




Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 30

L-T-P: 0-0-2

Unit Topics

No. of Lectures~3
(2 Hours Each)

Preparation and sterilization of different types of
media for microbial fermentation.

Isolation and identification of protease producing
bacteria and fungi.

Isolation and identification of amylase producing
bacteria and fungi.

7

Isolation and identification of lipase producing
bacteria and fungi.

To demonstrate alcohol production by
fermentation.
To demonstrate rising of dough by fermentation.

To prepare temporary mount of yeast and budding
yeast.

4 .

Visit to food/dairy or any other local industry.
Any other practical work based on theory paper.

8

Keywords/Tags: Isolation, alcohol production, microbial production, types of media, yeast and

buddingyeast, fermentation.
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

3.

8.

9.

Mcneil Brian & Harvey Linda M., “Practical Fermentation Technology”, John Wiley & Sons,
Ltd, England, 2008.

Kulandaivelu S and Janarthanan S, "Practical Manual on Fermentation Technology", I K
International Publishing House Pvt. Ltd, 2012.

Sharma V. and Kuila A., “Principles and Applications of Fermentation Technology”, Wiley-
Scrivener, USA, 2019. _

Demain, Arnold L., and Nadine A. Soloman “Biology of Industrial Microorganisms”
Butterworth-Heinemann Press UK, 1985.

. Creuger W. and Creuger A. “Biotechnology: A Text Book of Industrial Microbiology™

Sinaeur associates Inc. U.S., 1990.

Reed G. (ed). “Industrial Microbiology™, CBS Publishers (AVI publishing comp.). 2006.
Peter F Stanbury, Allan Whitaker, Stephen J Hall. “Principles of Fermentation Technology”.
Butterworth-Heinemann Press. UK. 2016.

Davis J.E. and Dmain A. L. “Manual of Industrial Microbiology and Biotechnology” ASM
Publication, 1999. 2™ ed.

Tt L, A gerafadt ud fve aeie ), e qeaeaed, e, 2019.

10. soeft 71,51, St g & Swr o aeis, STy GEFEEA, Wi, 2019.

Suggested equivalent digital platforms/ weblinks/ online courses:

1.
2.

https://onlinecourses.nptel.ac.in/noc20 bt21/preview
https://onlinecourses.swavam2.ac.in/cec22 bti8/preview




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks

Class Interaction /Quiz Viva Voce on Practical

Attendance 30 Practical Record File 70

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Experiments

Total Marks: 100

Any remarks/ suggestions:
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