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Subject: Microbiology

1 Course Code S3-MBIO 2D
2 Course Title Food Microbiology (Theory) Group A Paper -1
Course  Type (Core | Discipline Specific Elective (DSE)
Course/ Elective/Generic
Elective/ Vocational) ;
4 Pre-requisite (if any) To study this course, a student must have had this subject in
Diploma (Second year)
5 Course Learning | After completing this course, a student shall be able to
Outcome (CLO) -

1. Apply Fundamental principles and methods of food
preservation.

2. Employ Internal and external factors that significantly
affect the growth and survival of microbes in food.

3. Identify the types of microorganisms present in various
foods and their role in preservation, and causing spoilage
of fresh produce and processed food products.

4. Associate Micro-organisms responsible for food borne
illnesses and their preventive measures.

6 Credit Value 4
7 Total Marks Max. Marks: 30 + 70 Min. Passing Marks:35




Total No. of Lectures- 60

Lectures-Tutorials- Practical (in hours per week): L-T-P: 4-0-0

Unit Topics

No. of
lectures
(1 hour

each)

1 1.1 Food and Microbes imterrelationship: Introduction to the
traditional history of food microbiology. Definition, Scope &
Importance of Food Microbiology, Types of microorganisms
associated with food- Bacteria, Yeasts and moulds. Spoilage of
food, factors affecting spoilage of foods and associated
microflora. Biochemical changes caused by microorganisms-
putrefaction, lipolysis etc. ,

1.2 Factors affecting the growth and survival of microorganisms-
microbial growth and growth curve. Intrinsic factors- Nutrient
content, pH and buffering capacity, water activity, oxidation-
reduction potential, antimicrobial barriers and constituents.
Extrinsic factors- Relative humidity, temperature, gaseous
atmosphere,implicit factors.

1.3 Food Contamination- Sources of contamination, contamination
of food stuff, fruits, vegetables, cereals, pulses, oilseeds, milk,
egg, sea foods and meat during handling and processing.

Key words/ Tags: Food Microbes, Food spoilage, Food
ContaminationSewrees

15

2 2.1 Deterioration and spoilage of various types of food products-
fruits, vegetables, cereal and cereal products, canned foods, meat,
eggs and its products, fish and other sea foods. Prevention of
spoilage of these foods.

2.2 Food borne infections and food poisonings- introduction,
bacterial infections/intoxications with examples-Clostridium,
Salmonelia, Shigella, Staphylococci, Campylobacter, Escherichia,
Bacillus. Mycotoxins in food, algal toxins. Protozoans, viral and
food borne animal parasites. Prevention of food borne diseases.

2.3 Principles of food preservation- Control of microorganisms by
asepsis, use of high temperature — Thermal death time (TDT), F,
D, Z values, canning of foods etc., low temperature, water
activity, preservatives. Irradiation. Preservation and maintenance
of industrially important microorganisms- serial dilution, oil layer,
lyophilization, liquid nitrogen etc.

Key words/ Tags: Food Pathogens, Food Poisoning, Food
Preservation

15




3.1

3.2

3.3

Microorganisms used in fermentation of fruits and
Vegetables: Microorganisms used in production of pickles,
sauerkraut, vinegar, alicoholic beverages (wine, beer, cider
etc.).Mushroom cultivation technique.

Microbes used in fermentation of cereals and legumes:
techniques and nutritional values of fermented foods based on
rice, wheat, corn, sorghum, soybean etc.

Microbes in fermentation of milk and milk products: Starter
culture, fermented milk products like dahi, yoghurt, cheese,
fermented milk, acidophilus milk, Bulgarian milk, cultured milk,
whey, Kefir, Kumis, yacoultetc.

Key words/ Tags: Alcoholic beverages, Fermentation of cereals,
Fermented milk, Yoghurt

15

4.1

4.2

4.3

Introduction to Probiotic foods and Genetically Modified
(GM) foods: Microbes involved in production of various
probiotics foods and its importance. GM foods, its scope and
safety issues; production of single-cell protein, fermented meat
and meat products, production of organic acids by fermentation
etc. :

Food sanitation and centrol: Introduction to principles of food
sanitation, laws and regulations of food sanitation, quality check
methods in food hygiene and sanitation of dairy, distillery, meat &
poultry, fruit and vegetable processing units.

Food Safety: Indicator organisms, Microbial safety of food,
microbiological quality assurance systems in food industry,
microbial standards of foods.

Key words/ Tags: Probiotic foods, GM foods, Food sanitation

15




Text Books, Reference Books, Other resources

Suggested Readings:

1. Adams M.R. “Food Microbiology™”, RSC Publications, Cambridge, UK, g edition,
2008.

2. Frazier W.C. and Westhoff D. R. “Food Microbiology”, Mc Graw Hill, USA, il
edition, 2008.

3. Ray B. “Fundamentals of Food microbiology”, CRC press, Florida, USA, 4"
edition, 2011.

4. Sharma P.D. Dubey R.C. “A Text book of Microbiology”, S. Chand Publishers,
New Delhi, 4™ edition, 2013.

5. Doyle M.P. and Buschman R.1. “Food Microbiology: Fundamentals and Frontier”,
Wiley Publications, USA, 5™ edition, 2019.

6. Jay J.M., Loessner M.J. and Golden D.A. “Modern Food Microbiology”, Springer
Publications, USA, 7% edition, 2005.

7. Robinson R.K., “Dairy Microbiology Handbook: The Microbiology of Milk and
Milk Products, John Wiley 3™ edition, 2002.

8. Marth E.H,, Steele J., “Applied Dairy Microbiology”, CRC press, 2™ edition, 2001.

9. Pelczar M.J., Chan E.C.S and Krieg N.R., Microbiology, McGraw Hill Book
Company, New York, 5™ edition,1985.

10. Banwart .M., “Basic Food Microbiology”, CBS Publishers and Distributers, Delhi,
2™ edition, 1989.

11. Matthews K.R., Kniel K.E. and Montville T.J., “Food Microbiology: An
Introduction” ASM press, 3™edition, 2012.

12. Kale V. and Bhusari K. “Applied Microbiology”, Himalaya Publishing House,
Gorgoan, Mumbai, 2007.

13.Dillion V.M. and Board R.G. “Natural Antimicrobial Systems and Food
Preservation” CAB International, Wallingford, Oxon, 1994,

14. Lund M.B., Baird Parker A.C. and Gould G.W. “The Microbiological Safety and
Quality of Foods”, Vol.1-2. ASPEN Publication,Gaithersberg 2000.

15. Tortora G.J. and Funke B.R., “Microbiology: An Introduction” Pearson Education,
12" edition, 2016.

16. Shammi Q.J., KrashievmBhojySuksham Vigyan, Kailash PustakSadan, Bhopal,
India, 2019.

17. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggested equivalent digital platforms/ weblinks/ online courses:
1. www.eshiksha.mp.gov.in
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Maximum Marks : 100

Suggested Continuous Evaluation Methods:

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE):70 Marks

Internal Assessment :

Class Test Assignment/Presentation

Time : 03.00 Hours

Section (C) :Long Questions

Continuous Comprehensive 30
Evaluation (CCE)

External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70




Program: Degre '
Subject: Microbiology
1 Course Code S3-MBIO 2Q
2 Course Title Technigues of Food Microbiclogy(Practical) Group A Paper-11
Course Type (Core | Discipline Specific Elective (DSE)
Course/ Elective/Generic
Elective/ Vocational)
4 Pre-requisite (if any) To study this course, a student must have had this subject in
Diploma (Second Year)
5 Course Learning | On completion of this course, learners will be able to:
Outcome (CLO)

1. Prepare and sterilize culture medium for growing microbes
and study their growth cycles.

2. Analyse external factors responsible of food spoilage.

3. Evaluate the microbial quality of food products like milk,
butter, oil, fruits, eggs, fish, meat etc.

4. Apply Preservation techniques on foods by application of
low and high temperature.

5. Implement the techniques of food fermentation.

6. Acquire skills of ‘production of mushroom and single cell
proteins.

7. Acquaint with role of microbiologist infood processing/
manufacturing units/ food preservation industries in
maintaining quality and safety.

6 Credit Value 2
7 Total Marks Max. Marks: 30+70 Min. Passing Marks: 35




Totalo. of Lectures-30

Lectures-Tutorials- Practical (in hours per week): L-T-P : 0-0-2

Unit | Topics No. of
Lectures
(2 Hours
Each)
1. Quantification of microbes: sampling and serial dilution; 2
bacterial count in food products.
2. Quantification of bacteria from curd and fermented foods. 1
3. Isolation and quantification of yeast and mould from fruits and 1
vegetables.
4. Isolation of E. coli from processed meat/chicken. 1
5. Effect of chemical preservatives on growth of microorganisms in 2
food products.
6. Demonstration of algal single cell production technique. 1
7. Demonstration of techniques of mushroom cultivation. 2
8. Methods of quantification of glucose uptake in E. coli 2
9. Detection of salmonellosis in egg products. 2
10. Analysis of fungal toxins (mycotoxins) from food products.
11. Microbial Analysis of cereals and cereals products. 2
12. Bacteriological analysis of water by MPN method. 2
13. Analysis of microbial gquality of milk by methylene blue 2
reduction test (MBRT). 1
14. Demonstrate the effect of heat treatment on keeping quality of
milk. 2
15. Perform the study of effect of low temperature storage on 1
keeping quality of foods.
16. Analysis of spoilage of various perishable food products (bread, 1
meat, fish, fruits & vegetables efc.).
17. Demonstration on preparation of any one of the fermented food 1
products.
18. Visit to any food processing industry/ dairy/ bakery/ 2
confectionery/ slaughtering house etc.
19. Any other experiment may be designed on the basis of 2
theoretical aspects.

Key words/ Tags:Quantification of microbes in food, Isolation medium of E.Coli, Serial
Dilution technigue, Mushroom cultivation, MBRT method, Detection of Salmonellosis,
Calculation of Thermal Death Time (TDT) and Decimal Reduction Time (DRT)
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Text Books, Reference 0o0ks, Other resources

I,

2.

8.

: 8

Suggested Readings:

Roberts D., “Practical Food Microbiology”, Wiley Publications, USA, 1* edition,
2003.

Aneja K.R. “Laboratory Manual of Microbiology and Biotechnology”, Medtech
Publishers, New Detlhi, India, 2™ edition, 2014.

Sastry A., “Essentials of Practical Microbiology™ Jaypee publishers, New Delhi,
India, 2™ edition, 2021.

Frazier W.C. and Wethoff D.C., “Food Microbiology”, Mc Graw Hill, USA, 4
edition, 2008.

Dubey R.C. and Maheshwari D.K. “Practical Microbiology™ S. Chand Publishers,
India, 2010.

Food safety and Standards of India, Ministry "of Health and Family Welfare,
Government of India “Manuals of Methods of Analysis of Food”, New Delhi, 2012.
Yousef A.E., Carlstrom C. “Food Microbiology: A Laboratory Manual®, Wiley
Publications USA, 2003.

Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggested equivalent digital platforms/ weblinks/ online courses:

www.eshiksha.mp.gov.in




Suggeste ontinuou Evaluation Methods:

Internal Assessment

Marks

External Assessment

Marks

Class Interaction /Quiz

Attendance

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

30

Viva Voce on Practical

Practical Record File

Table work / Experiments

70

TOTAL

100
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