Part A Introduction

Program : Research/ Class: B.Sc. Year : 1V Session: 2024-25
Honours

Subject: Botany Group - B

1. Course code S4BOTA4D
2. Course Title Industrial Microbiology
3. Course type : Discipline Specific Elective-I1
4. Pre-requisite To study this course, a student must have passed B.Sc.
I1I year with Botany as major subject.
5. Course Learning On completion of this course, the students will be able to:
Out come (CLOs) e Familiarize with the scope of industrial microbiology
and fermentation technology.

e Familiarize with industrially important microorganisms
and acquire practical knowledge about their
applications for human welfare.

e study about the production of important microbial
products such as antibiotics, enzymes, vitamins, SCPs,
Biofertilizers

e Visualized the latest microbial applications in the
production of fermented foods and dairy products.

e Understand the use of microbes in bioremediation and
pesticide development.

6. Credit value 3 Credits
7. Total marks Max marks (30+70=100) Minimum Passing marks=35

Part B: Content of Course

Total no of Theory Lectures: 45  Tutorials: 0 Credits : 3

Units Topics No. of lectures

I 1.1 Development and Scope of Industrial Microbiology. 09
1.2 Use of Fermentation equipment: Principle, Design, and construction
of fermenters.

1.3 Types of fermenters. Batch and Continuous fermenters and their
applications.

1.4. Characteristics of fermentation media, Raw materials (substrates)
1.5. Down streaming Process and product recovery

11 1.1 Use of microorganisms in industries through ages. 09
1.2 Commercial use of microorganisms and microbial strains.

1.3 Strategies for isolation and screening of industrially important
microorganisms.

1.4 Strategies for improvement of industrially important microbial
strains.

1.5 Hygiene and safety in fermentation industries.




111 1.1 Industrial production and applications of vinegar and acetic acid. 09
1.2 Industrial production and applications of citric acid.

1.3 Industrial production and applications of antibiotics; penicillin.
1.4 Industrial production and applications of amino acids; glutamic
acid.

1.5 Industrial production and applications of insulin.

v 1.1 Microbes as a source of Single Cell Protein (SCP). 09
1.2 Mushroom cultivation and its nutritional value.

1.3 Dairy products from microorganisms; butter, yogurt, and cheese.
1.4 Food conversions: Lactic acid conversions.

1.5 Use of microbes in Bread and Bakery production.

A% 1.1 Biopesticides: bacterial, fungal, and viral control of insect pests. 09
1.2 Biofertilizer: production and method of application.

1.3 Bioremediation.

1.4 Production of biogas and alcohol from agricultural wastes.

1.5 Reclamation of waste agricultural land by microorganisms.

Key Words/Tags: Fermenter, Hygiene and safety, biopesticide, biofertilizer, Bioremediation

Part C

Suggested readings:
1. M.J. Pelczar, E.C.S Chan and N.R. Kreig, Microbiology; Tata MacGraw Hill.

2. S.R. Molloy, J.E. Jr. Cronan and Frreifelder D Jones, Microbial Genetics, Bartiett Publishers.

3. R. Y. Stanier, E. A. Adelberg, J. L. Ingraham, General Microbiology, 4th edition, Mac Millan
Press, London.

4. Tortora Funke case. Microbiology An introduction

5. Ananthnarayanan and Paniker’s, Textbook of Microbiology eighth edition, Universities Press .

6. Stanbury, P.F., Whitaker A. and Hall. Principles of Fermentation Technology 1995.

Butterworth Heinemann

7. Powar,C.B. & Daginawala, H.F.: General Microbiology Vol.1, Himalaya Publishing House,
Bombay Vol.I and II.

8. Prescott, L.M. et al. (2005 & 2007). Microbiology, McGraw Hill International Edition, USA

9. Patel, A.H.: Industrial Microbiology, McMillan India.

10 Dubey R.C. and Maheshwari D.K., Textbook of Microbiology, S Chand Publications.

11. Prajapati (2007) Fundamentals of Dairy Microbiology, Indian Council of Agricultural
Research, NewDelhi

Suggested equivalent online courses:SWAAYAM,NAPTEL




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 : Class Test Assignment/Presentation/ | 30

Continuous Comprehensive | Project report
Evaluation (CCE):30

External Assessment : Section(A): Very Short Questions
University Exam Section: 70
Time : 03.00 Hours Section (B): Short Questions

Section (C): Long Questions

Ao
Prof. Mahﬁra K. Gupta
liead

Schoo! of Studies in Botany
3+2d University, Gwalior (M.2)
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PRACTICAL PAPER

Part A Introduction

Program : Research/ Honours

Class : B.Sc. Year: IV

Session: 2024-25

Subject: Botany Group - B

1 Course Code S4BOT4Q
2 Course Title Industrial Microbiology
3 Course Type (Core Course/ Discipline Specific Elective - 11
Discipline Specific
Elective/Elective/ Generic
Elective /Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have passed B.Sc.
I1I year with Botany as major subject.
5 | Course Learning outcomes On completion of this course, the students will:

(CLO)

microbiology

institutions, public
pharmaceutical, and agriculture.

e Develop specific skills and knowledge related to industrial

o  Will be able to work in various sectors like higher education
health departments,

food, dairy,

6 Credit Value

1 Credits

7 Total Marks

Max. Marks: 30 +70 =100

Min. Passing Marks:35

Part B- Content of the Course

Total No. of Practical: 15 (02 hours per week):

S.N.

Topics

No. of Hours
(2 Hours Each)

Isolation and identification of bacteria, yeast, and fungi from
different available sources.

15

Inoculation of fungi on sterilized glucose and sucrose solutions
and identification of the different types of amino acids and
organic acids in filtrate during different incubation periods. (by
using Chromatography)

Inoculation of bacteria on sterilized glucose and sucrose
solutions and identification of the different types of amino acids
and organic acids in filtrate during different incubation periods.
(by using Chromatography)

Isolation and identification of different types of fungi from
rotten fruits, and vegetables.

Isolation and identification of different types of bacteria from
rotten fruits, and vegetables.




6. Collection of different types of mushrooms from local area/
region

7. Preparation of spawn for cultivation of edible mushrooms.

8. Observation of the antagonism of three antibiotics against
common plant pathogens in Petri plates (disc methods).

9. Demonstration of fermentation by using yeast.

10. Isolation of industrially important microorganisms from
different environments.

Keywords/Tags: Isolation. filtrate, chromatography. Yeast, sterilized glucose, Petri plate

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
e Rajan S and Selvi Christy. Experimental procedures in life sciences. Anjana Book House, publishers
and distributors, Chennai. 2011.
¢ Angja., K.R Laboratory Manual of Microbiology and Biotechnology ISBN: 9789387025493 ;
Edition: 2nd Edition ; Author : K. R. Aneja ; Year: 2018 ; Scientific International Pvt Ltd

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Seminar / Rural 30 Table work / Experiments 70
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Total Marks: 100

Any remarks/ suggestions: Nil

W
Prof. Mahﬁra K. Gupta
jed

liead
Schoo! of Studies in Botany
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Rajan S and Selvi Christy. Experimental procedures in life sciences. Anjana Book House,

publishers and distributors, Chennai. 2011.

Anegja., K.R Laboratory Manual of Microbiology and Biotechnology ISBN:
9789387025493 ; Edition: 2nd Edition ; Author : K. R. Aneja ; Year: 2018 ; Scientific

International Pvt Ltd
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