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1. Pelczar, M.J., Chan, E.C.S. and Krieg, N.R., “Microbiology”. Tata McGraw-Hill, New Delhi.
(2001).

2. Tortora G.J., Funke B.R., and Case C.L., "Microbiology: An Introduction." 9th edition
Pearson Education. (2008).

3. Willey J.M., Sherwood L.M., and Woolverton C.J., "Prescott’s Microbiology". 9th edition.
McGraw Hill Higher Education. (2013).
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Part A - Introduction

222%‘;::::& Class: B.Sc. First Year Session: 2021-22
Subject: Microbiology
1 Course Code- S1-MBIO1T
2 Course Title General Microbiology and Cell Structure ( Paper I )
3 Course Type Core Course
4 Pre-requisition To study this course a student must have had the subject
Biology in class 12"
5 Course Learning After completing this course in Microbiology, a student shall
Outcomes (CLO) have understanding of -
 Indian traditional knowledge and historical background of
Microbiology.
Structure and transmission of Viruses.
E Cell structures and cell organization of bacteria.
Different kinds of unicellular prokaryotic and eukaryotic
microorganisms based on specific characteristics.
General characteristics of important Eubacteria..
6 Credit Value 4
7 Total Marks Max. Marks: 25+75 I Min. Passing Marks: 33
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Part B — Content of the Course

Total No. of Lectures-60

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

Unit Topics No. of
Lectures
1 The Microbial World 15
1.1 Indian traditional knowledge and global historical background of
Microbiology.
1.2 Theory of Biogenesis, Germ theory of disease, Fermentation.
1.3 Significance of microbiology-
(a) Branches of microbiology
(b)Thrust area of microbiology- Genetic engineering and
Biotechnology.
1.4 Contribution of following scientists in the field of microbiology -
Louis Pasteur, Robert Koch, Edward Jenner, Alexander Fleming, Joseph
Lister, Serge N. Winogradsky, Martinus Willem Beijerink, Dmitrii
Ivanowsky, Wendell M. Stanley and Hans Christian Gram.
Key words: History of Microbiology, Renowned microbiologists, Genetic
Engineering, Biotechnology
2 Acellular and Prokaryotic Microorganisms 15
2.1 Virus — General characters of following viruses — Bacteriophage (T4
and A phage), Plant viruses (TMV), Prions and Viroids.
2.2 Whittaker’s System of Five Kingdom Classification: Monera,
Protista, Fungi, Plantae and Animalia.
2.3 Carl Woese's Three Domain System of Classification: Archaea,
Eubacteria, and Eukaryotes.
2.4 Bacteria -Study of Spirochete, Rickettsia, Chlamydia, Mycoplasma
and Actinomycetes.
2.5 Cyanobacteria —Study of Anabaena and Spirulina.
Key words: Prokaryotes, Whittaker, Carl Woese, Bacteria, Cyanobacteria
3 Eukaryotic Microorganisms 15

pattern.
Rhizopus and Penicillium .

Entamoeba and Plasmodium.
Key words: Eukaryotes, Fungi, Protozoa

3.1 Basic knowledge of Eukaryotic organisms and their evolutionary
3.2 Fungi -Study of Saccharomyces cerevisiae, Mucor, Aspergillus,

3.3 Protozoa —Study of Euglena, Trypanosoma, Leishmania, Amoeba,




Introduction to Microbial Cell Structure

4.1 Study of Bacteria - Size, shape and arrangement of bacterial cells.
4.2 Structures External to Plasma Membrane — Glycocalyx (capsule,
slime layer), flagella, fimbrae, stalk, prostheca and cell wall of Gram +ve
and Gram —ve bacteria.

4.3Structures Internal to Cell wall — Cell membrane, cytoplasm,
cytoplasmic inclusions, genome, spores and cysts.

4.4 Reproduction in Bacteria—Binary fission, budding and fragmentation.

Key words: Bacterial cells, Gram Positive Bacteria, Gram Negative
Bacteria, Binary fission

15




Part C - Learning Resources

Text Books, Reference Books and Other Resources

Suggested Readings:

1. Pelczar, M.J., Chan, E.C.S. and Krieg, N.R., “Microbiology”. Tata McGraw-Hill, New Delhi.
(2001).

2. Tortora G.J., Funke B.R., and Case C.L., "Microbiology: An Introduction." 9th edition
Pearson Education. (2008).

3. Willey J.M., Sherwood L.M., and Woolverton C.J., "Prescott’s Microbiology". 9th edition.
McGraw Hill Higher Education. (2013).

4. Madigan, M.T., Martinko,J.M., Dunlap, P.V. and Clark D.P., “Brock Biology of
Microorganisms, 12" Edition. Pearson Benjamin Cummings, San Francisco. (2009).

5. Sumbali, Geeta and Mehrotra, R.S., “Principles of Microbiology”. McGraw Hill Edition.
(2017).

6. Ananthanarayana, R. and Panicker, C.K.S., “Text Book of Microbiology”, 6™ Edition.
Oriental Longman Publications, USA. (2000).

7. Dubey, R.C. and Maheshwari,D.K., “A Textbook of Microbiology”. S. Chand & Company
Ltd., New Delhi. (2008).

8. Sharma, P.D.,”Microbiology”. Rastogi Publications, Meerut. (2014).
9. Singh, R.P., “Applied Microbiology”. Kalyani Publishers, New Delhi. (2007).

10. Shammi, Q.J., "Microbiology-1" . Kailash Pustak Sadan, Bhopal. ISBN: 978-81-89900-43-4.

11. Shammi, Q.J. and Uike, J., "Cell Biology and Immunology". Kailash Pustak Sadan, Bhopal.
ISBN : 978-81-89900-95-3.

Suggested equivalent online courses:

1. https://www.mooc-list.com/course/small-and-mighty-introduction-microbiology-futurelearn
2. https://www.mooc-list.com/course/microbiology-saylororg

3. https://www.mooc-list.com/course/bacteria-and-chronic-infections-coursera

4. https://www.coursera.org/lecture/bacterial-infections/1-1-introduction-to-bacteria-by-
bioinformatician-phd-peder-worning-HZ64m

5. https://openstax.org/books/microbiology/pages/1-3-types-of-microorganisms

6. https://openstax.org/books/microbiology/pages/4-1-prokaryote-habitats-relationships-and-
microbiomes

7. https://swayam.gov.in/explorer?searchText=microbiology




Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25
University Exam (UE): 75
Internal Assessment Class Test 15
Continuous Comprehensive  [Ac o p v T
Evaluation (CCE): 25 R
Total 25
External Assessment: Section (A): Three Very Short Questions 3x3=9
University Exam Section:25 | (50 Words Each)
Time : 02.00 Hours Section (B): Four Short Questions 4x9=36
(200 Words Each)
Section (C): Two Long Questions 2x15=30
(500 Words Each)
Total 75

Any remarks/ suggestions: Nil
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1. Cappuccino, J. and Sherman, N., "Microbiology: A Laboratory Manual", 9th edition.
Pearson Education Limited. (2010).

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

3. M. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory
Experiments in Microbiology",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2n Edition",
Meditech Scientific International. (2018).

5. Patel, Rakesh J. and Patel Kiran, R., “Experimental Microbiology Vol. | and Vol. II",
Aditya Prakashan, Ahmadabad. (2009).

6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual" Ed.1, Aromatic
and Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

7. Shammi, Q.J.,"Microbiology - Tools and Techniques", Kailash Pustak Sadan, Bhopal.
ISBN: 978-81-89900-38-0 (In Hindi also).

8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A
Manual",. The Society for General Microbiology. (2001).
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Part A - Introduction

Programme :
Certificate Course

Class: B.Sc. Year: First Year Session: 2021-22

Subject: Microbiolog

1 Course Code-

S1-MBIO1P

2 Course Title

Study of Microorganisms ( Paper 1)

3 Course Type

Core Course

4 Pre-requisition To study this course a student must have had the subject Biology
in class 12"
] Course Learning On completion of this course, learners will be able to
Outcomes (CLO) understand:

* Isolation of various types of bacteria and yeasts

* Microscopic examination of various types of bacteria,
fungi and protozoa.

® Structure of important animal, plant and bacterial viruses
using electron micrographs.

6 Credit Value

2

~

Total Marks

Maximum Marks : 25+75 | Min. Passing Marks: 33
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Part B - Content of Practical Course

Total No. of Lectures-30
Tutorials-Practical (in hours per week): L-T-P: 0-0-2

S. No. Name of the Exercise No. of Lab
Hours

1 Isolation of autotrophic bacteria and Cyanobacteria, Rhizobia 9
from root nodules

2 Isolation of lactobacillus from curd. 3

3 Isolation of yeast from ripened fruits. 3

4 Preparation of temporary wet mount and microscopic examination 4
of Mucor, Aspergillus, Rhizopus and Penicillium.

5 Preparation of smear and microscopic examination of 3
Staphylococcus,  Lactobacillus,  Escherichia,  Vibrio and
Leptospira.

6 Preparation of temporary wet mount and microscopic 4
examination of Amoeba, FEuglena, Paramaecium and
Chlamydomonas.

7 Study of the structure of important animal viruses (rhabdo, 1
influenza, paramyxo , hepatitis B and retroviruses) using electron
micrographs .

8 Study of the structure of important plant viruses (caulimo, 1
Gemini, tobacco ring spot, cucumber mosaic and alpha-alpha
mosaic viruses) using electron micrographs .

9 Study of the structure of important bacterial viruses ($X174, T4, 1

A phage) using electron micrograph.

10 | Any other experiment may be designed on the basis of theoretical 1

aspects.

Key words: Isolation of bacteria, Bacteria cell structure, Fungi cell structure, Protozoa cell structure,
Virus.




Part C - Learning Resources

Text Books, Reference Books and Other Resources

Suggested Reading:

1. Cappuccino, J. and Sherman, N., "Microbiology: A Laboratory Manual", 9th edition. Pearson
Education Limited. (2010).

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

3. M. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory
Experiments in Microbiology",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

5. Patel, Rakesh J. and Patel Kiran, R.,“Experimental Microbiology Vol. I and Vol. II",. Aditya
Prakashan, Ahmedabad. (2009).

6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual" Ed.1, Aromatic and
Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

7. Shammi, Q.J.,"Microbiology - Tools and Techniques", Kailash Pustak Sadan, Bhopal. ISBN:
978-81-89900-38-0 (In Hindi also).

8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A Manual",.
The Society for General Microbiology. (2001).

Suggested Digital Platforms/Web Links:
1. https://www.mooc-list.com/course/introduction-practical-microbiology-futurelearn

2.
https://study.com/articles/List_of Free Online Microbiology Courses_and Training Options.h

tml




Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction/Quiz 10 Viva voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model/ 10 Table work/ Experiments 50

Seminar/ Rural Service/ Technology
Dissemination/ Report of Excursion/

Lab Visits/ Survey/ Industrial Visit)

Total 25 75

Any remarks/ Suggestions: Nil
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AT - qT&hd 61 favaaeg

TSI &t FoT G&AT- 60
STEAT - S[Ead- YA (qfa garg 5 #): L-T-P: 4-0-0

ES K

[ELEE S

TSI &

Gena i qaT A

1.1 Genaferfi: aremor q9r @ vt gewast, erh fiee gemesf,
FATCIEE qeraeft, Bl Firgee qewael, Zatiad sereT gemsft qor
AT gorred geaeelt & Rgia wa sy

1.2 STETT FAT Y Threr Geraslt g7 F2 Araee g T g 7
FETIT FLAT

1.3 g s=mT ot Rafga wam

1.4 ST 3 RS, FomTeas Af s, qremr s, Bdes
AT (ATH T THIS 1) , FETHHT T AT, Tz qar
TUSTEIT T ATHLSI

aR &6 (@ a€)/&T: Microscopy, Light microscope, Wet mount
Hanging drop method, Bacterial staining.

15

ERETA)
BIHATISHTESIE, BT T 1A, Tgeey, ATHAT U way, Jifes Ry,
G-UF Wi, TFCHIEHIeT, FTeaT =<, areT ar, arex iz,
FIHCRITH FaT, TALEH HaT TAT TAFHILAE Fa)|

a fag (F a=)/&T: Instruments in microbiology laboratory.

15

TRsTHaor T Sa= arey

3.1 TAsiHTeRor it siifae fafea - g 7 e, o ary & 0 <,
faferor, ST aur wefiE) |

3.2 fRsHtaRer Fit Tt fAfaat - e aur fearfers 9if,
TEHIET, gATST T feesiea|

3.3 HAHA HT=AH & T - AT, Qv Sfea, aqiaa qur =afa
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= AT AGIE T (ATATATSH I J1, Taea HieaT,
HTEH U Shiors), aTaT =i 1 arer Fe=7 |
R 63 (it a=)/&T: Physical sterilization, Chemical sterilization,

Microbial culture media.

4.1 YTFTaT Gersia STaaeT - 95 a1

4.2 ERSa STTEEAT T JAHI - a1, T TAT JaT T JIFHI |

4.3 T it e - ffed wie, IR wie ud S Wie, FHTTHE aqar
fafar qar arewATAee g | 9 vd B Hifar ax g | e A
= UF ST 9% T |

4.4 TITETE TAT |LETT - FT srafer aam Siet srafer & forr |

4.5 aradT SfFefaT 1 dad9 qum i dada T geastiar £
ST STH &AT |

ar g (FF a=€)/&T: Pure culture, Isolation of microbes, Preservation

15

of culture.
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1. Pelczar, ML.J., Chan, E.C.S. and Krieg, N.R., “Microbiology”. Tata McGraw-Hill, New Delhi.
(2001).

2. Tortora G.J., Funke B.R., and Case C.L., "Microbiology: An Introduction." 9th edition
Pearson Education. (2008).

3. Willey J.M., Sherwood L.M., and Woolverton C.J., "Prescott’s Microbiology". 9th edition.
McGraw Hill Higher Education. (2013).

4. Madigan, M.T., Martinko, J.M., Dunlap, P.V. and Clark D.P., “Brock Biology of
Microorganisms, 12" Edition. Pearson Benjamin Cummings, San Francisco. (2009).

5. Sumbali, Geeta and Mehrotra, R.S., “Principles of Microbiology”. McGraw Hill Edition.
(2017).

6. Ananthanarayana, R. and Panicker, C.K.S., “Text Book of Microbiology™, 6™ Edition.
Oriental Longman Publications, USA. (2000).

7. Dubey, R.C. and Maheshwari,D.K., “A Textbook of Microbiology”. S. Chand & Company
Ltd., New Delhi. (2008).

8. Sharma, P.D.,”Microbiology”. Rastogi Publications, Meerut. (2014).
9. Singh, R.P., “Applied Microbiology”. Kalyani Publishers, New Delhi. (2007).
10. Shammi, Q.J., "Microbiology-I" . Kailash Pustak Sadan, Bhopal. ISBN: 978-81-89900-43-4.

11. Shammi, Q.J. and Uike, J., "Cell Biology and Immunology". Kailash Pustak Sadan, Bhopal.
ISBN: 978-81-89900-95-3.
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1. https://www.mooc-list.com/course/small-and-mighty—introduction-microbiology-future learn

2, https://www.mooc—iist.com/course/microbiology-saylororg

3. https://www.mooc-list.com/course/bacteria-and-chronic-infections-coursera

4. https://www.coursera.org/lecture/bacterial-infections/1-1-introd uction-to-bacteria-by-
bioinformatician-phd-peder-worning-HZ64m

5. https://openstax.org/books/microbiology/pages/ 1-3-types-of-microorganisms

6. https://openstax.org/books/microbiology/pages/4-1-prokaryote-habitats-relationships—
and-microbiomes

7. https://swayam.gov.in/explorer?searchText=microbioIogy
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Part A - Introduction

Programme: ; ’ waln

Cortiliite Cogiee Class: B.Sc. First Year Session: 2021-22
Subject : Microbiology

1 Course Code- S1-MBIO2T

2 Course Title

Microbial Techniques ( Paper II )

3 Course Type

Core Course

4 Pre-requisition To study this course a student must have had the subject
Biology in class 12"
5 Course Learning After completing this course in Microbiology, a student shall
Outcomes (CLO) have understanding of —

* Recall the basic lab glassware to be used in the laboratory.

® Summarize different methods of sterilization and isolation
of pure cultures.

 Understand the working of different kinds of instruments
and microscopes.

e Apply serial dilution technique to isolate the bacteria.

e Practice different methods to culture bacteria in the
laboratory

¢ [llustrate a method to differentiate between Gram positive
and Gram negative bacteria.

6 Credit Value

4

7 Total Marks

Max. Marks: 25+75 | Min. Passing Marks: 33
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B — Content of the Course

Total No. of Lectures- 60

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

Unit

Topics

No. of Lectures

1

Microscopy and Staining

1.1 Microscopy - Principles and applications of simple and
compound Bright-field microscopy, Dark-field microscopy,
Fluorescence microscopy, Phase-contrast microscopy,
Transmission electron microscopy and Scanning electron
MICroscopy .

1.2 Preparation for Light Microscope Examination - Wet-
mount and hanging-drop techniques. (iii).
Preparation for smear and fixation.

1.3 Staining - Principles of staining, negative staining,

simple staining, differential staining ( Gram and acid fast
staining), flagella staining, capsule and endospore staining.

Key words: Microscopy, Light microscope, Wet mount,
Hanging drop method, Bacterial staining.

15

Instruments

Electronic Balance, Autoclave, Centrifuge, Colony counter,
Deep freezer, Homogenizer, Hot air Oven, Incubator,
Laminar air flow, Magnetic stirrer, pH Meter,
Spectrophotometer, Vortex mixture, Water bath, Water
distiller, Chromatography Chambers, Anaerobic chamber
and Electrophoresis apparatus .

Key words: Instruments in microbiology laboratory.

15

Sterilization and Culture Medium
3.1 Physical methods of sterilization - Dry heat, Moist
heat, Radiation, Filtration and Incineration.

3.2 Chemical methods of sterilization — Phenol and
phenolic compounds, Alcohol, Halogens and Detergents.
3.3 Types of culture media —Natural, synthetic, complex,
enriched and selective. Anaerobic (Thioglycolate broth,
Robertson’s media, Microaerophilic), broth culture of
aerobic bacteria.

Key words: Physical sterilization, Chemical sterilization,
Microbial culture media.

15

Isolation, Cultivation and Preservation
4.1 Natural microbial population - Pure culture.

4.2 Isolation of microbial population - From air, water and
soil.

15
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4.3 Methods for isolation - Streak plate, Pour plate and

Spread plate. Serial dilution and Micromanipulator methods.

Cultivation on liquid and solid media. Isolation of
microorganisms on potato slice and bread.

4.4 Maintenance and preservation for short term and long
term.

4.5 Cultivation of anaerobic bacteria and accessing non-
cultivable microorganisms.

Key words: Pure culture, Isolation of microbes,
Preservation of culture.
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Part C - Learning Resources

Text Books, Reference Books and Other Resources

1. Pelezar, M.J., Chan, E.C.S. and Krieg, N.R., “Microbiology”. Tata McGraw-Hill, New Delhi.
(2001).

2. Tortora G.J., Funke B.R., and Case C.L., "Microbiology: An Introduction." 9th edition Pearson
Education. (2008).

3. Willey J.M., Sherwood L.M., and Woolverton C.J .» 'Prescott’s Microbiology". 9th edition.
McGraw Hill Higher Education. (2013).

4. Madigan, M.T., Martinko, J.M., Dunlap, P.V. and Clark D.P., “Brock Biology of
Microorganisms, 12™ Edition. Pearson Benjamin Cummings, San Francisco. (2009).

5. Sumbali, Geeta and Mehrotra, R.S., “Principles of Microbiology”. McGraw Hill Edition. (201 T

6. Ananthanarayana, R. and Panicker, C.K.S., “Text Book of Microbiology™, 6™ Edition. Oriental
Longman Publications, USA. (2000).

7. Dubey, R.C. and Maheshwari,D.K., “A Textbook of Microbiology”. S. Chand & Company Ltd.,
New Delhi. (2008).

8. Sharma, P.D.,”Microbiology™. Rastogi Publications, Meerut. (2014).
9. Singh, R.P., “Applied Microbiology”. Kalyani Publishers, New Delhi. (2007).

10. Shammi, Q.J., "Microbiology-I" . Kailash Pustak Sadan, Bhopal. ISBN: 978-81-89900-43-4.

11. Shammi, Q.J. and Uike, J., "Cell Biology and Immunology". Kailash Pustak Sadan, Bhopal.
ISBN: 978-81-89900-95-3.

Suggested equivalent online courses:

1. https://www.mooc-list.com/course/small-and-mi ghty-introduction-microbiology-futurelearn
2. https://www.mooc-list.com/course/microbiology-saylororg

3. https://www.mooc-list.com/course/bacteria-and-chronic-infections-coursera

4. https://www.coursera.org/lecture/bacterial-infections/1-1 -introduction-to-bacteria-by-
bioinformatician-phd-peder-worning-HZ64m

5. https://openstax.org/books/microbiology/pages/1 -3-types-of-microorganisms

6. https://openstax.org/books/microbiology/pages/4-1 -prokaryote-habitats-relationships-and-
microbiomes

7. https://swayam.gov.in/explorer?searchText=microbiology
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Part D - Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25
University Exam (UE): 75
Internal Assessment Class Test 15
Contlnu.ous Comprehensive Assignment/ Presentation 10
Evaluation (CCE): 25
Total 25
External Assessment: Section (A): Three Very Short Questions 3x3=9
University Exam (50 Words Each)
Section:25 Section (B): Four Short Questions 4x9=36
Time : 02.00 Hours (200 Words Each)
Section (C): Two Long Questions 2x15=30
(500 Words Each)
Total 75
Any remarks/ suggestions: Nil
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1. Cappuccino, J. and Sherman, N., "Microbiology: A Laboratory Manual", , 9th edition. Pearson
Education Limited. (2010).

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

3. M. Gopal Reddy, M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory
Experiments in Microbiology",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

5. Patel, Rakesh J. and Patel Kiran, R.,“Experimental Microbiology Vol. I and Vol. II",. Aditya
Prakashan, Ahmadabad. (2009).

6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual" Ed.1, Aromatic and
Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

7. Shammi, Q.J.,"Microbiology - Tools and Techniques", Kailash Pustak Sadan, Bhopal. ISBN:
978-81-89900-38-0 (In Hindi also).

8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A Manual",
The Society for General Microbiology. (2001).
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Part A - Introduction

Programme :
Certificate Course

Class: B.Sc. Year: First Year | Session: 2021-22

Subject: Microbiology

1 Course Code-

S1-MBIO2P

2 Course Title

Microbial Tools and Techniques (Paper 2)

3 Course Type

Core Course

4 Pre-requisite To study this course a student must have had the subject Biology
(if any) in class 12"

5 Course Learning On completion of this course, learners will be able to
Outcomes (CLO) understand:

* Basic knowledge of glassware, microscopes and different kinds
of instruments used in the microbiology laboratory.

* Basic media preparation technique, autoclaving, cleaning and
sterilization of glassware.

e Preparation of liquid and solid culture media.

¢ [solation of microorganisms by different plating methods.

6 Credit Value

2

7 Total Marks

Maximum Marks : 25+75 | Min. Passing Marks: 33
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Part B - Content of the Course

Total No. of Lectures- 30
Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

S. No. Name of the Exercise No. of Lab
Hours

1 Demonstration and briefing about principles and working of basic 4
instruments.

2 Basic media preparation technique, autoclaving, cleaning and 6
sterilization of glassware.
Preparation of liquid culture media - Peptone water, nutrient broth 2

4 Preparation of solid culture media - Nutrient agar (agar slant/ 2
agar plate) _

3 Isolation of microbes from water, soil and air by serial dilution 3
agar plating method.

6 Isolation of fungi from water, soil and air by serial dilution agar 3
plating method.

7 Isolation of microorganisms by pour plate method. 3
Isolation of microorganisms by streak plate method. 3

9 Isolation of microorganisms by spread plate method. 3

10 | Any other experiment may be designed on the basis of theoretical 1
aspects.

Key words: Basic instruments, Culture media, Pour plate, Streak plate, Spread plate.
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Part C - Learning Resources

Text Books, Reference Books and Other Resources

Suggested Reading:

1. Cappuccino, J. and Sherman, N., "Microbiology: A Laboratory Manual", , 9th edition. Pearson
Education Limited. (2010).

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

3. M. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory
Experiments in Microbiology",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

5. Patel, Rakesh J. and Patel Kiran, R., “Experimental Microbiology Vol. I and Vol. II",. Aditya
Prakashan, Ahmadabad. (2009).

6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual" Ed.1, Aromatic and
Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

7. Shammi, Q.J. "Microbiology - Tools and Techniques", Kailash Pustak Sadan, Bhopal. ISBN:
978-81-89900-38-0 (In Hindi also).

8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A Manual",. The
Society for General Microbiology. (2001).

Suggested Digital Platforms/Web Links:
1. https://www.mooc-list.com/course/introduction-practical-microbiology-futurelearn

2
https://study.com/articles/List_of Free Online_Microbiology_Courses_and_Training_Options.html
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Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction/Quiz 10 Viva voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model/ 10 Table work/ Experiments 50

Seminar/ Rural Service/ Technology
Dissemination/ Report of Excursion/
Lab Visits/ Survey/ Industrial Visit)

Total 25 75

Any remarks/ Suggestions: Nil
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