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Program: Degree Class: B.Sc. Year: III Session: 2023- 24
Subject: Microbiclogy
1 | Course Code S3-MBIO 1D
2 | Course Title Microbial Genefics and Molecular Biology (Theory)
Group-A Paper- 1
3 | Course Type (Core Course/ | Discipline Specific Elective (DSE)
Discipline Specific
Elective/Elective/Generic wm
Elective/Vocational/)
4 | Pre-requisite (if any) To study this course, a student must hau% IS sub_}ect in
Diploma (Second Year)
5 | Course Learning outcomes | On successful completion of th is th students will
(CLO) be able to: - J
1 Develop basic un yéof genetic material
present in cells;
2. Integrate knowl g eggenera] principles of
replication, transeription and translation.
Employ kno@ledge about mutations and their repair
' iat "between genetic recombination and
' lation in prokaryotes and eukaryotes.
6 | Credit Value )
7 | Total Marks ks: 30 + 70 | Min. Passing Marks:35
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Total No. 0f Lectures—Tutarlals-Practlcal (m. hours per week): 60
L-T-P: 4-0-0

Unit

Topics

No. of Lectures
(1. Hour Each)

History of Genetics and Genetic material:

1.1 Historical developments in the field of genetics.

1.2 Organisms suitable for genetic experimentation and
their genetic significance.

1.3 DNA as Genetic material. Experimental evidences
(Griffith’s experiment of transformation and Avery, "

MacLeod and McCarty Experiment, Hershey an&g:

Chase Experiment). 4
1.4 Composition and structure of DNA, Different forms,|

of DNA (A, B and Z). o\
1.5 RNA as genetic material. Compositiop mda g‘ure

of RNA. Different forms of RNA (mHNAR*{%

{RNA) . P

"

S, ‘é&a.

15

m F 4

%i@vfes Mechanism of
and, Lagging strand,
zvmes (DNA Helicase,

DNA Replication and Transcqgﬂ

2.1 DNA replication: Gener
DNA replication (Leadi
Okazaki fragments}, Io;

DNA Gyrase, l?NA£ “Polymerases and their types,
RNA Primase,_and DNA Ligase) and accessory
proteins (SSB; fnmat’or proteins, Clamp proteins).

2.2 Models (;t; Dﬁ%ﬂi Replication (Theta model and
Rolling€icle.model).

23 szfgmx tween DNA replication in prokaryotes

i Sukaryotes.
Q&Eé‘ﬁy

ription in prokaryotes and eukaryotes:

effhition, promoter-concept and strength of
?i‘omoter RNA Polymerase and transcription factors.
Mechanism of initiation, elongation and termination
of transcription.

15

Translation, DNA Damage and DNA Repair:

3.1 Genetic code: General characteristics and coding
dictionary.

3.2 Translation:  Translation machinery (mRNA,
Ribosomes and tRNA), Charging of tRNA,
Mechanisms of initiation, elongation and termination
of polypeptides in both prokaryotes and eukaryotes.

3.3 Mutations:Definition and types of mutations (Point
mutations, Lethal mutations, Silent mutations,
Missense mutations, Nonsense mutations, base
substitutions additions and deletions, Frame shift
mutations, transitions and transversions).

3.4 Mutagens: Physical mutagens and chemical
mutagens.

3.5 Biochemical basis of Spontaneous (Errors in

replication and Spontaneous lesions) and induced

15




mutations (Base replacement by base analogues, Base
alteration by alkylating, Intercalating agents, Base
damage and Formation of photo adducts).

3.6 DNA Repair mechanisms: Photoreactivation repair
and Mismatch Repair.

4 Genetic recombination and gene regulation: 15

4.1 Genetic recombination: Discovery and mechanism
of Transformation, Conjugation, Transduction.

4.2 Transposable  elements  (Insertion sequences,
transposons). _

4.3 Plasmids: General properties, some important types {%6
of plasmids (F-plasmid, R-Plasmids and Col-4 iﬁ%%
Plasmids). - |

4.4 Regulation of gene expression in prokaryotes
Operon model. lac and trp, operons.

4.5Regulation of gene expression in eukam
General Introduction. Regulation of transc 15-
acting regulatory elements (Prombte pProXi
elements and enhancers), Trans-&é@g “%aé?oteins
(Transcription factors-activators andirepressérs.

),
9% &

Keywords/Tags: Genetic material, DNA, RN replication, Transcription, Okazaki
fragments, Genetic code, Translation, Mutatigns s, DNA repair, Recombination, Plasmids,
Gene regulation. a
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Text Books, Reference Books, Other resources
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Suggested Readings:

Gardnel;h EJ., Simmons MJ. and Snustad DP. “Principles of Genetics”. John Wiley & Sons, Inc,
1991. 8" ed.

Weaver RF. and Hedrick PW. “Genetics”. WM.C. Brown Publishers, 1995.

Griffith AJF., Miller JH. and Suzuki DT., Lewontin RC., Gelbert WM. “An introduction to
Genetic Analysis”. W.H.Freeman and Co. New York, 2004. 8" ed.

Lewin B.“Genes VI”. Oxford University Press, 1997. N

Hartl DL. and Jones EW. “Genetics, Principles and Analysis”. Jones and@arﬂeﬁt @i’ishers.
1997. 4™ ed.

Russell PJ. “I Genetics: a molecular approach®. Pearson India, 2016. :
Gupta PK. “Genetics”. Rastogi Publications. 1990. 2™ ed. . %
Books published by Madhya Pradesh Hindi Granth Academy, Bh(g@%fm

ed&%a‘g

o

Suggested equivalent digital platforms/ weblinks/ online gﬁu

1. hitp://bbruner.org/107net99.hitm iy ré%’
2. https://learn.genetics.utah.edu/content/basics/dnéa

3. https://onlinecourses.swavam2.ac.in/cec22 b rkvieﬁv
4. www.eshiksha.mp.gov.in




g

Maximum Marks : 100

ggested Continuous v 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 sQ\ 30
Evaluation (CCE) s g
External Assessment : Section(A) : Very Short Questions \}

University Exam Section Section (B) : Short Questions % 70
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Subject: Microbiology

1 Course Code

S3-MBIO 1Q

2 Course Title

Microbial Genetics and Molecular Biology (Practical)
Group-A Paper- 1

3 | Course Type {Core Course/

Discipline Specific
Elective/Elective/Generic
Elective/Vocational/)

Discipline Specific Elective (DSE)

4 | Pre-requisite (if any)

To study this course, a student must have had this subject
in Diploma (Second Year)

5 | Course Learning outcomes

(CLO)

On successful completion of this course, the students
will be able to:
1. Differentiate between DNA and RNA and
principles of DNA replication.
2. Get to know the concept of mutations and effect
of mutagens on bacteria.
3. Employ methods of isolation of DNA,
electrophoresis and estimaticn of DNA and RNA.

6 Credit Value

2

T Total Marks

Max. Marks:30+70 [ Min. Passing Marks:35
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Total No. of Lectures-Tutorials-Practical (in hours per week): 30
L-T-P: 0-0-2
Unit Topics No. of Lectures
(2 Hours Each)
1 Study of different types of DNA and RNA using 8
micrographs and model / schematic representations
Study of semi-conservative replication of DNA
through micrographs / schematic representations
2 Preparation of Master and replica plates. 8
Study the effect of chemical (HNO,) and physical
(UV) mutagens on bacterial cells.
3 Isolation of bacterial chromosomal DNA 8
Isolation of bacterial plasmid DNA.
4 Gel electrophoresis of DNA and examination of 6
agarose gels.
Quantitative estimation of DNA and RNA.
Any other experiment(s) based on theoretical
aspects
Keywords/Tags: Replica plating, Mutagens, Isolation of DNA, Isolation of RNA, Electrophoresis,
Estimation of DNA, Estimation of RNA.
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Text Books, Reference Books, Other resources

Suggested Readings:
1.

25

3.
4.

5

Das S. and Dash HR. “Microbial Biotechnology- A Laboratory Manual for Bacterial
Systems”.Springer, 2016.

MillerJH. “A Short Course in Bacterial Genetics: Handbook”. Cold Spring Harbor
Laboratory, 1992

Arora DK., Das S. and Sukumar M.“Analyzing Microbes™. Springer, 2013

Primrose SB. and Twyman RM. “Principles of Gene Manipulation and Genomics™.
Blackwell, Oxford,2006.

Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggested equivalent digital platforms/ weblinks/ online courses:
1.

2. https:/faculty.ksu.edu.sa/sites/defaunlt/files/bch361 handnote 1.pdf
3.
4. www.eshiksha.mp.gov.in

hitps://www.csus.edw/indiv/p/peavyt/184/lab%20manual/experiment3%20recombinant
Y%20molecules.pdf

https:/lindiabioscience.org/media/articles/DBT-Life-Science—Protocol-Mannal.pdf




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 :
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Program: e lass: B.Sc.

ear Th A essio: 22-2

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)

5 iclony
Deptt. of M‘.cmbloh oy
\.‘aé,h University,

Barkall




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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176009.
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4. https://nptel.ac.in/courses/126/105/26105013/

5. www.eshiksha.mp.gov.in
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Program: Degree

Year:Thid | Session: 2023-24

Subject: Microbiology

1 Course Code S3-MBIO 3D
2 Course Title Industrial Microbiology (Theory) Group B Paper I
3 Course Type Discipline Specific Elective (DSE)
4 Pre-requisite (if any) To study this course, a student must have had the subject in
Diploma (Second Year)
5 Course Learning On successful completion of this course in Microbiology, the
Qutcome (CLO) student will be able to:

1. Work on fermenter, medium formulation, sterilization.

2. Formulate strategies of strain improvement of
microorganisms for increasing production.

3. Explore avenues of industrial microbiology.

4, Appreciation of how microbiology is applied in
manufacturing of day-to-day industrial products like
alcohols, organic acids, solvents, antibiotics, paper and
textiles.

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
{One hour
each)

1.1  Role of Microbes in Industry: Historical perspective in India
and around the World.

1.2 Principles of industrial microbiology: Growth conditions of
microbes at large scale, Introduction of fermenters and their
types; Batch, Fed batch and Continuous cultures. Introduction
to fermentation media, sterilization, inoculation, agitation,
aeration and anti-flocculation techniques in fermenters.

1.3  Selection of microbial strains for high yield: Methods of
isolation and screening of industrially important strains.
Strategies of strain improvement and preservation methods of
stock culture.

Key Words/Tags: Fermentation technology, Sterilization, Industrial
strains, Stock Culture

15

2.1 Industrial enzyme technology: Nature and application of enzymes,
limitations of microbial cells used as catalysts in fermentation, multi-
enzyme reactors,

2.2 Genetic engineering & protein engineering of enzymes, cloning
strategy for enzymes, technology of enzyme Immobilization, their
uses.

2.3 Industrial products recovery: Methods of purification, detection
and concentration of fermentation products.

Key Words/ Tags: Enzyme engineering, Enzyme immobilization
Downstream processing, Fermentation Products

15

3.1 Microbial Production of Antibiotics and Organic
acids:Antibiotics (Penicillin and Streptomycin), Organic acids
(Citric acid and Acetic acid).

3.2 Microbial Production of Amino Acids and Vitamins: Amino
acids (Glutamic acid and Lysine), Vitamins; Cyanocobalamin and
Riboflavin.

3.3 Microbial production of Polysaccharides and Enzymes:
Polysaccharides (xanthan, alginate and polyesters-Bioplastics),
Enzymes (Lipase, Amylase, Protease).

Key words/ Tags: Microbial Products, Amino Acids, Antibiotics,
Vitamins

15




4.1 Microbial Production of Single Cell proteins: General description

4.2 Microbial interactions in textile industries: Microbes for creating
sustainable fibres, Biofilms, microbial biopolymers.

4.3 Biotransformation techniques.

Key words/ Tags: SCP, Sustainable Fibres, Microbial Biopolymers,
Biotransformation

15




Text Books, Reference Books, Other resources
Suggested Readings:

1. Suresh K. “Introduction to Industrial Microbiology”, S. Chand Publishers, New
Delhi, India, 2010, 1* edition.

2. Patel A.H. “Industrial Microbiology”, Laxmi Publications, New Delhi, India, 2016,
2™ edition.

3. Saxena. S, “Applied Microbiology™, Springer, India, 2015, 5%edition.

4. Slzukla. P, “Recent Advances in Applied Microbiology”, Springer, India, 2017,
1¥'edition. :

5. Singh B.D. “Biotechnology: Expanding Horizons”. Kalyani Publishers, Ludhiana,
India, 2014.

6. Shammy Q.J. “OdyogikSukshmajeviki Evam Kirwan Taknik (Industrial
Microbiology and Fermentation Technology) (Hindi). Kailash PustakSadan,
Bhopal, India, 2019.

7. Pandey M., Pandey A. “OdyogikSukshmajeev Vigyan UpkarantathaTaknik ka
Aadhar (Fundamental of industrial microbiology tools and techniques)” {Hindi),
Deepak Prakashan, Gwalior, India, 2019.

8. Stanburry P.T., Whitaker A. and Hall S. “Principles of Fermentation Technology”,
Elsevier Publishers, Netherlands, 1995, 2™ edition.

9. Okafor N., Okeke B. C. “Modem industrial Microbiology and Biotechnology” CRC
Press, Florida, USA, 2021, 2™edition.

10. Waites M.J., Morgan N.L., Rockey J.S. and Higton G. “Industrial Microbiology:
An Introduction” Wiley- Blackwell, USA, May 2013.

11. CasidaL.E., “Industrial Microbiology”, Wiley Eastern Ltd., New Delhi, 1968, 1
edition.

12. Prescott S.C. and Dunn C.C,“Industrial Microbiology”, Tata Mc Graw Hill, New
Delhi, 2004, 4" edition.

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

Suggested equivalent online courses:

1. https://onlinecourses.swayam?2.ac.in/cec21_ag06/preview

2. https://onlinecourses.swayam2.ac.in/cec22_btl8/preview

3. www.eshiksha.mp.gov.in
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Suggested Continuocus Evaluation Methods:

Maximum Marks : 100

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

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive 30
Evaluation (CCE)

External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) :Long Questions




Session: 2023-24

Subject : Microbiology

Course Code

S3-MBIO 3Q

Course Title

Methods of Microbial Productions
(Practical) Group — B Paper-I

Course Type (Core | Discipline Specific Elective (DSE)

Course/ Elective/Generic

Elective/ Vocational) -

Pre-requisite (if any) To study this course, a student must have had this subject in
Diploma (Second Year)

Course Learning | On completion of this course, learners will be able to:

Outcome (CLO)

1. Acquire knowledge about working of fermenter, batch and
continuous culture, media preparation, sterilization of
fermenter and its loading process.

2. Perform various techniques of enzyme immobilization for
industrial productions.

3. Quantification analysis of soil and water microbes from
various test samples and measurement of Chemical
Oxygen Demand (COD) and BOD (Biological Oxygen
Demand).

4. To get knowledge on the working of distillery units and
sewage treatment plants.

Credit Value ps
Total Marks Max. Marks: 30+ 70 Min. Passing Marks: 35

e

../
oy \\)—/
F% \\
-
Dr. Anil Prakash

Professor
Deptt. of Microbiclogy
Barkatullah University, Bhopal-462026




“"Fotal No. of Lectures:30

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

Unit

Topic No. of
Lectures
(2 Hours Each)
1. | Working of fermenter, media preparation, sterilization and loading of 2
fermenter.
2. | Performing immobilization of yeast cells in calcium alginate gels. 2
3. | Production and estimation of Citric acid from fungi. 2
4. | Estimation of Citric acid from solution by titrimetric method 2
5. | Isolation of xylanase or lipase producing bacteria and demonstration 2
of their activity.
6. | Quantification of microbes in potable and other water samples using 2
Most Probable Number (MPN) technique.
7. | Analysis of different soil microorganisms from various sites. 2
8. | Performing serial dilution of soil bacteria and making curve. 2
9. | Measurement of the amount of biodegradable material in water and 2
calculate Biological Oxygen Demand (BOD) and Chemical Oxygen
Demand (COD).
10. | Demonstration of biotransformation techniques by soil microbes: 2
Oxidation of sulphur, dehydrogenation activity.
11. | Determination of nitrate reduction in soil by microorganisms. 2
12. | Visit to industrial microbial manufacturing unit/Biogas plant/ 4
paper/Textile industry.
13.| Any other experiment may be designed on the basis of theoretical 4

aspects.

Key Words/ Tags: Fermenter Design, Media preparation techniques, Yeast cell

immobilization, MPN, Calculation of BOD and COD.
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Text Books, Referenc Bks, Other resources

Suggested Readings:

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

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

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

4. Burns R.G. “Environmental Microbiology: A Laboratory Manual”, Elsevier, g
edition, 2004. .

5. Rajan S. S. “Tools and Techniques of Microbiology”, Anmol Publishers, New Delhi,
India, 2002.

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

Suggested equivalent digital platforms/ weblinks/ online courses:
- 3

www.eshiksha.mp.gov.in




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
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Subject: Micrebiology

L Course code S3-MBIO 4D

2. Course Title Microbes as pathogen (Theory) Group B Paper-II

3. Course type : Discipline Specific Elective (DSE)

4. Pre-requisite To study this course, a student must have had this subject in

Diploma. (Second Year)

3 Core Learning Upon successful completion of the course, the student:

LO
Outcome (CLO) 1. Will have acquainted themselves with the

terminology and scientific nomenclature used in
describing disease causation and pathogenic features
of microbial agents of disease.

2. Will have gained an in depth knowledge about the
spectrum of diseases caused by bacterial and viral
pathogens, and an understanding of the course of
disease development and accompanying symptoms.

2

Will acquire knowledge on the causation of fungal
and protozoan diseases and methods of prevention
and control

4. Will get an idea about some important plant
pathogens and diseases caused by them

6. Credit value 4

(2 Total marks Max marks 30 + 70 Minimum Passing marks:35
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Total No. of Lecres- PR

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

Unit | Topics No. of
Lectures
(1 hour
each)
1 Host pathogen interaction 15
Definitions - Infection, Invasion, Pathogen, Pathogenicity, Virulence,
Toxigenicity, Carriers and their type,
Opportunistic infections, Nosocomial infections.
Transmission of infection, Pathophysiologic effects of lipopolysaccharide
(LPS).
Key Words/Tags: Pathogen, Pathogenicity, Virulence, Opportunistic
infections, Nosocomial infections. '
2 Bacterial and Viral disease 15

Bacterial diseases

List of diseases of various organ systems and their causative agents. The
following diseases in detail with Symptoms, mode of transmission,
prophylaxis and control: Respiratory Diseases: Strepiococcus pyogenes,
Haemophilus influenza, Mycobacterium tuberculosis. Gastrointestinal
Diseases: Escherichia coli, Salmonella typhi, Vibrio cholerae, Helicobacter
pylori. Others: Staphylococcus aureus, Bacillus anthracis, Clostridium
tetani, Treponema pallidum, Clostridium difficile.

Viral diseases

List of diseases of various organ systems and their causative agents. The
following diseases in detail with Symptoms, mode of transmission,
prophylaxis and control: Polio, Herpes, Hepatitis, Rabies, Dengue, AIDS,
Influenza with brief description of swine flu, Ebola, Chikungunya, Japanese
Encephalitis.

Key Words/Tags: Disease, Transmission, prophylaxis, Respiratory
Diseases, Gastrointestinal Diseases, Causative agents




Protozoan and Fungal diseases 13

Protozoan diseases

List of diseases of various organ systems and their causative agents. The
following diseases in detail with Symptoms, mode of transmission,
prophylaxis and control: Malaria, Kala-azar.

Fungal diseases

Brief description of each of the following types of mycoses and one
representative disease to be studied with respect to transmission, symptoms
and prevention: Cutaneous mycoses: Tinea pedis (Athlete’s foot). Systemic
mycoses: Histoplasmosis. Opportunistic mycoses: Candidiasis.

Key Words/Tags: Disease, Transmission, Causative agents, Malaria,
Kala-azar, Cutaneous mycoses, Systemic mucoses.

Study of some important plant diseases 15

A. Important diseases caused by fungi -White rust of crucifers: Albugo
candida, Downy mildew of onion - Peronospora destructor, Late blight of
potato - Phytophthora infestans, Powdery mildew of wheat - Erysiphe
graminis, Ergot of rye - Claviceps purpurea, Black stem rust of wheat -
Puccinia graminis tritici, Loose smut of wheat - Ustilago nuda, Wilt of
tomato - Fusarium oxysporum f.sp. lycopersici ,Red rot of sugarcane -
Colletotrichum falcatum and Early blight of potato - Alternaria solani.

B. Important diseases caused by phytopathogenic bacteria: Angular
leaf spot of cotton, bacterial leaf blight of rice, crown galls, bacterial
cankers of citrus.

C. Important diseases caused by phytoplasmas: Aster yellows, citrus
stubborn.

D. Important diseases caused by viruses: Papaya ring spot, tomato yellow
leaf curl, banana bunchy top, rice tungro.

E. Important diseases caused by viroids: Potato spindle tuber, coconut
Cadang cadang.

Key Words/Tags: Plant, Diseases, Fungi, Bacteria, Phytoplasma,
Viruses, Viroids. '
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Text Books, Reference Books and Other Resources

Suggested Readings:

1. Ananthanarayan R. and Paniker C.K.J. Textbook of Microbiology. 8th edition, University
Press Publication. (2009).

2. Brooks G.E., Carroll K.C., Butel J.S., Morse S.A. and Mietzner, T.A. Jawetz, Melnick and
Adelberg’s Medical Microbiology. 26th edition. McGraw Hill Publication (2013).

3. Willey JM, Sherwood LM, and Woolverton CJ. Prescott, Harley and Klein’s Microbiology.
9th edition. McGraw Hill Higher Education (2013).

4. Madigan MT, Martinko JM, Dunlap PV and Clark DP., Brock Biology of Microorganisms.
14th edition. Pearson International Edition (2014).

5. Agrios GN., Plant Pathology.5th edition. Academic press, San Diego (2006).

6. Mehrotra RS. (1994). Plant Pathology. Tata McGraw-Hill Limited. 4. Rangaswami G. (2005).
Diseases of Crop Plants in India.4th edition.Prentice Hall of India Pvt. Ltd., New Delhi.

7. Singh RS, Plant Diseases Management.7th edition.Oxford & IBH, New Delhi (1998).
8. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.
Suggested equivalent online courses:

1. www.eshiksha.mp.gov.in
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Suggested Continuous Evaluation Methods:

Maximum Marks : 100

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

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive 30
Evaluation (CCE)

External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) :Long Questions
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~ Program —Degree | * Year-Third

Subject: Microbiology

155 Course code S3-MBIO 4Q

2 Course Title Microbes as Pathogen (Practical) Group B Paper Il

3. Course type : Discipline Specific Elective (DSE)

4. Pre-requisite To study this course, a student must have had this subject in
Diploma (Second Year)

5. Core Learning On completion of this course, learners will be able to :

Outcome (CLO) . - .

1. Identify bacteria on the basis of cultural,
morphological and biochemical characteristics.

2. Acquire knowlédge on composition and use of
important differential media for identification of
bacteria.

3. Study symptoms of the diseases with the help of
photographs.

4. Describe important diseases of crop plants by
studying the internal structure of infected plant
material.

6. Credit value 2
T Total marks Max marks: 30+70 Minimum Passing marks: 35




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

S. No.

Name of the Exercise

No. of Lectures
(2 hours)

1

Identify E. coli, Saimonella, Pseudomonas, Staphylococcus,
Bacillus (any three) on the basis of cultural, morphological and
biochemical characteristics: IMViC, TSI, nitrate reduction, urease

production and catalase tests.

8

Study of composition and use of important differential media for
identification of bacteria: EMB Agar, Mannitol salt agar,
Deoxycholate citrate agar, TCBS..

Study symptoms of the diseases with the help of photographs:
Polio, anthrax, herpes, chicken pox, HPV warts, AIDS

(candidiasis), dermatomycoses (ring worms).

Study of various stages of Malaria parasite in RBCs using

permanent mounts/Photomicrographs

Study of important diseases of crop plants by cutting sections of
infected plant material - A/bugo, Puccinia, Ustilago, Fusarium,

Colletotrichum.

Any other experiment may be designed on the basis of theoretical

aspects.

Key words/Tags: IMViC, TSI, Catalase test, Differential Media, Polio, Candidiasis, Malaria,

Diseases of crops.

Barkatullah University, Bhopal-



Text Books, Reference Books and Other Resources

Suggested Reading:

1. Randhawa, V.S., Mehta, G. and Sharma, K. B., “Practicals and Viva in Medical
Microbiology”. 2nd edition. Elsevier, India. (2009).

2. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology", S. Chand & Co. Ltd., New
Delhi. (2002).

3. Collee J. G., Fraser A. G., Marmion B. P., Simmons A. “Mackie and Mccartney Practical
Medical Microbiology” 14th edition. Elsevier, USA. 2007.

4. Ananthanarayan R. and Paniker C.K.J, Textbook of Microbiology. University Press
Publication, 8th Edition 2009.

5. Brooks G.F., Carroll K.C., Butel J.S., Morse S.A. and Mietzner, Jawetz,Melnick and
Adelberg’s Medical Microbiology. T.A, McGraw Hill Publication, 25th Edition., 2010

6. Agrios GN., Plant Pathology. Academic press, San Diego,5th Edition, 2006.

7. Mehrotra RS. (1994). Plant Pathology. Tata McGraw-Hill Limited. 4. Rangaswami G. (2005).
Diseases of Crop Plants in India.4th edition.Prentice Hall of India Pvt. Ltd., New Delhi.

8. Singh RS, Plant Diseases Management.7th edition.Oxford & IBH, New Delhi (1998).

9. Aneja KR, Experiments in Microbiology, Plant pathology & Biotechnology New age
International (p) Limited,4"Revised Edition.

10. Books published by Madhya Pradesh Hindi Granth Academy Bhopal.
Suggested Digital Platforms/Web Links:

1. httos://www.mooc-list.com/course/introduction—practical-microbiology-futureleam

2. www.eshiksha.mp.gov.in




Sugg ‘Continuous Evaluation Methods:

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

Table work / Experiments

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70

Total Marks : 100
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1. ST ST, ST ST € S, areaTaes Y e 83t SR, A
9 qfeernai (2009)

2. 7 .U, FAw FA., T F.09., 76 TH.T, afe fese, &, ST, JeieE T
w5 A ArehETaTeist 2657 SR FFT Fer gwhe (2013)

3. Rreft 3. W, e U, T, S geaET €. 3 el T oK R B ArehErAwis oo
Tewor| HFAT R ZTI% UHeA (2013)

4, &feere T, &, wfERT . T, e O & 6w 9 ), @t s
AT 1497 gercon e feema ufgaw (2014)

5. wfrg s, T, wiie TS 5 a7 SEr SETaln 9, &+ fRuar (2006)

6. FELTAT ST (1994)1 wiie Fefvertsit zrer FFur-fEe =) 4. Tear S (2005)
T B e o ¥ o ST denwon S ter et e wm e, 7 Reed

7. fRg <. T, AT AT FEEA| 7 A7 S AFhiS % sred i, 7 fawdy (1998)
8. me waer FEEY 7o srTa, SITer T THIra T
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Professor
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