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Part A Introduction

Program: € crliﬁpéi{t.'rqfqr_sg_'if_Class: B.Sc. | First Year {EE-S;I_(IIT 2025-26

Subject: Microbiology

I | Course Code

2 Course Title Microbial Tools and Techniques (Major-2)
3 Course Type (Core Course/ Core Course
' Discipline Specific Elective/
| Elective/ Generic Elective
| /Vocational/)

4 | Pre-requisite (if any) To study this course a student must have had the subject

| | Biology in class 12"

- ' Course Learning outcomes | After completing this course in Microbiology, a student

| (CLO) will be able to :

! o Develop an understanding of the Indian traditional

‘ knowledge and Vedic Microbiology.

\l o Compare different methods of sterilization and
l isolation of pure culturcs.
| o Identify the operation of different kinds of
\ instruments and microscopes.
o Apply serial dilution technique to isolate the bacteria.
e Practice methods to culture bacteria in the laboratory.
1 e Illustrate a method to differentiate between Gram-
positive and Gram-negative bacteria.

6 | Credit Value 4

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

e



_Unit_

Total No. of Lecturcs-b()

_ Part B- Content of the Course

I.ectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

.

Topics ' No. of Lectures

" Indian Traditional Knowledge and Vedic Microbiology:

- 1.1 Microbial Symbolism in Hinduism, Buddhism and Jainism.

| 1.2 Yajna- Technology and Vedic Microbiology- Agni Hotra process
‘ and Microbial control.

t 1.3 Role of Fire rituals in microbial control.

' 1.4 Indian Tradition Knowledge of Nirjantukarana |
- Keywords: microbial symbolism, Vedic microbiology Agni Hotra, Fire |
' rituals, nivjantukarna. 5
Activity: Group discussion on "The role of fire rituals in Microbial
i Control"”

|
|

8

~ Microscopy and Staining: |

' 2.1 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. '

' 2.2 Preparation for Light Microscope Examination-Wet-mount and ‘

| hanging-drop techniques, Preparation for smear and fixation. i

% 2.3 Staining- Principles of staining, negative staining, simple staining, 5

f differential staining (Gram and acid-fast staining), flagella staining, 1

7 capsule and endospore staining. i

|
[

' 2.4 Traditional Indian concept of microorganisms.

' Keywords: microscopy, Light microscope, Wet mount, Hanging drop
| 3 s

| method, staining. W

\
| Activity:  Quiz covering different microscopy techniques, their |

| principles, and applications.

13

- Instruments:

3.1 Ancient Indian weighing and measurement systems
3.2 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.

| Keywords: Instruments, microbiology laboratory.

" Activity: Matching activity where students pair instruments with their

' correct functions and applications in microbiology.

13

4

' Sterilization and Culture Medium: :
' 4.1 Physical methods of sterilization: Dry heat, Moist heat, Radiation.
Filtration and Incineration.
' 4.2 Chemical methods of sterilization: Phenol and phenolic |
' compounds. Alcohol. Halogens and Detergents. '
4.3 Traditional Indian antimicrobial agents.

13

fu



4.4 Types of culture medin: Natural, Synthetic, Complex, enriched \

and sclective. Anacrobic (Thioglycolate broth, Robertson’s media, |

Microaerophilic), broth culture of aerobic bacteria

Keywords: Physical sterilization, Chemical sterilization, culture media

Activity: Sterilization Decision-Making Game"' — Students are given

different contamination scenarios and must choose the most effective

sterilization method. _ ok

Isolation, Cultivation and Preservation:

&1 Natural microhial population: Pure enltore

5.2 Isolation of microbial population: From air, water and soil,

5.3 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.

5.4 Maintenance and preservation for short-term and long-term,

5.5 Preservation techniques in traditional knowledge

5.6 Cultivation of anacrobic bacteria and accessing non-cultivable
microorganisms,

Keywords: Pure culture, Isolation of microbes, Preservation of

Microbes. .

Activity: Engage students in a discussion to explore and justify short- :

term and long-term preservation methods for different microbes.

13
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Part C-Learning Resources : -

Tcxt_lfooké, Reference Books, Other resources

Suggés]éd Readings: Al

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

_ Tortora G.J., Funke B.R., and Case C.L., “Microbiology: An Introduction”. 9% edition Pearson

Education. (2008).

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

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).

(S;(l)ligt)\h Geeta and Mehrotra, R.S., “Principles of Microbiology™. McGraw Hill Edition.
Ananthanarayana, R. and Panicker, C.K.S., “Text Book of Microbiology”. 6 Edition. Oriental
Longman Publications,USA.(2000).

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

Sharma, P.D., “Microbiology”. Rastogi Publications, Meerut. (2014).
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™. ISBN:978-81-89900-95-3.
12. Thomas, S.S., “Microbial Mysteries of India: India’s Rich Legacy in Microbiology™. Kitab

Writing Publication Mumbai, (2023).

13. Chakradhar Frend, Shriji KurupVedic Microbiology.Volume I of Vedinformatics
(biosciences) series, Dilip and Dipika Doctor, International Vedic Vision, 2007

14. Dubey R.C Vedic Microbiology: A Scientific Approach , I October 2021

Suggested equivalent digital platforms/ weblinks/ online courses:

I httns::/'/www.mOOC-liSt.Comfcourscfsmall-and-mighty—introducdon-microbiolog\r'-fulurr‘:leam

2 httns://wwwmooc-list.com/courseﬂmicrobiologv-savlororg

3. hltns://“-’ww.mooc-list.com/cnurse/bactcria-nnd-chronic-infections—coursera

4. https://www.coursera.org/ lecture/bacterial-infections/1-1 -introduction-to-bacteria-by-
bioinformatician-phd-nedcr-wnming-HZ()4m

3. httus:f/oncnstax.orgf'books.-’microbiology/nages/ 1-3-types-of-microorganisms

6. httns://openstax.org/"books-’microhiologv/nagcsﬂi-1-nrokarvote-habitats-rclationshins—and-
microbiomes

d hlms://swavam.gov.in--’explorcr‘?scarchText=microbiotogv

8. https://pmc.ncbi.nIm.nih.gov/articles/PMC?SlOSD_Z[

9, https://www.researchgate.net/profile/Chakradhar—
Frend/publication/325320951 VEDIC MICROBIOLOGY Microbiology in the Vedas-
A Revived Historvllinks/Sdf708d94585159aa4808738/VEDIC—MICROBIOLOGY-Mzcrooio:og\r-m-
the-Vedas-A-Revived-Historv.pdf

10. MICROBIAL MYSTERIES OF INDIA: INDIA'S RICH LEGACY IN MICROBIOLOGY - SANJO S THOMAS -

Google Books
i




Part D-Assessment and Evaluation

| Suggest:-du(_‘ ontinuous Evaluation Methods:

 Maximum Marks: 100
" Continuous Comprehensive Evaluation (CC E): 30
University Exam (UE): 70
~Internal Assessment: ' Class Test Assignment/Presentation
| Continuous Comprehensive _ 30
| Evaluation (CCE): 30 |
| External Assessment: ' Section(A): Very Short Questions
] | University Exam Section | Section (B): Short Quesn:ons 70
| | Time : 03.00 Hours ' Section (C) : Long Questions

~ Any remarks/ suggestions: Nil




| program: Certificate Course

l’aift A Introduction V, a
Class: B.Sc. |

Practical Paper

\_’éur: | \’caf | Session: 2025-26

Subject: Microbiolog)'___:

1 | Course Code
2| Course Title Microbial Tools and Techniques
3 | Course Type (Core Course/ " Core Course
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/)
4 | Pre-requisite (if any) To study this coursc, a student must have had the
. subject Biology in class iy {-
5 | Course Learning outcomes | On completion of this course, the students will be |
(CLO) able to understand:

e Basic knowledge of glassware, microscopes and |
different instruments used in the microbiology |
laboratory. \

e Basic media preparation technique, autoclaving, |
cleaning and sterilization of glassware. ’

e Preparation of liquid and solid culture media.

e Isolation of microorganisms by different plating |
methods. :

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

He



i_ o - e —_i)a"_Br' Content of the Course
“Total No. of Lectures- 30
Lectu res-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

- Unit Name of the Exercise No. of Lectures
| Hours
ril Demonstration and briefing about principles and working of 4
basic instruments.
2 Besic media preparation technique, autoclaving, cleaning and 6
sterilization of glassware. |
3 Preparation of liquid culture media- Peptone water, nutrient 2 '
broth.
\ﬁ 4 Preparation of solid culture media- Nutrient agar (agar slant/ %
agar plate)
( 5 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. 1
T | Isolation of microorganisins by pour plate method. 3
8 | 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 1
theoretical aspects.
Ecywords/’l’ags: Basic instruments, Culture media, Pour plate, Streak plate. Spread plate. |

%%



_ PartC-Learning Resources
Text Books, Reference Books, Other resources

rJd

“Suggested Readings: —_—
| L

Cappuccino, J. and Sherman, N, “Microbiology: A Laboratory Manual™, 9" edition
Pcarson Education Limited. (2010).

Dubey, R.C. and Maheshwari, D.K., “Practical Microbiology™. S. Chand & Co. Ltd .
New Delhi. (2002).

. M. Gopal Reddy. M., Reddy, M.N. Saigopal, D.V.R. and Mallaiah K.V, “Laboratory

Experiments in Microbiology ™. Himalaya Publishing House, Mumbai. (2007).
Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2™ edition”,
Meditech Scientific International. (2018).

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

. Varghese, Naveena and Joy, V.. “Microbiology Laboratory Manual” Ed. I, Aromatic

and Medicinal Plants Research Station, Odakkali, Emakulam, Kerala. (2014).
Shammi, Q.J. “Microbiology- Tools and Techniques™. Kailash Pustak Sadan, Bhopal.
ISBN: 978-81-89900-38-0 (in Hindi also).

Grainer. John. Hurst. Janet and Burdass. Dariel, “Basic Practical Microbiology: A
Manual”, The Socicty for General Microbiology. (2001).

Suggested equivalent digital platforms/ weblinks/ online courses:

1.
2.

https: ";’\nV\v.mooc-[isl.com-'coursefintroduction—practical-microbioiugv—fumrclcam_
https://study.convarticles/List_of Free Online Microbiology_Courses and Tramnin
g Options.html

fl



| Part D-Assessment and Evaluation

| _— ——— - =
' Suggested Continuous Evaluation Methods: e AhJ\
h
| |
[—
; Internal Assessment Marks External Assessment Marks
|
| Class Interaction /Quiz 10 Viva Voce on Practical 10
Attendance 10 Practical Record File 10
Assignments (Charts/ Model Seminar / Rural Table work / Experiments | S0
Service/ Technology Dissemination/ Report of 10
Excursion Lab Visits/ Survey / Industrial visit)
Total Marks : 100

l}ny remarks/ suggestions: bl

e
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