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| Program: Certificate Course | Class: B.Sc. | First Year

Part A Introduction

| Session: 2025-26

Subject: Microbiology

1| Course Code
2 | Course Title General Micrebiology (Major-1)
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"
5 | Course Learning outcomes | On completion of this course. learners will be able to-
(CLO) e Describe Indian traditional knowledge and
historical background of Microbiology.
e [Explore the historical development of
microbiology
e Qutline classificaton systems
e Examine bacterial growth and reproduction
e Explain various bacterial cell structures.
6 | Credit Value 4
7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35

Qe



- Part B- Content of the Course
Total No. of Lectures-60
Lectures-Tutorials-Practical (in hours per week): L-1-P: 4-0-0
Unit Topics T [ Ne
1 1. Vedic Microbiology L2
I 1 Vedic Microbiology — Introduction and Importance |
| 2 Microbiology m Vedas and Iuman Health ‘
| 3 Indian fermented food and beverages from the vedic peniod to the
present time '
| 1.4 probiotics and prebiotics in Ayurveda
| 1.5 Indian traditional knowledge and global historical backgound of
I Microbiology
| Keywords: Vedic Microbiology. IFermented food. Probiotics and prebrotic
I Activity: Class debaie on whether Vedic microbiology principles align with
| modern scientific findings
| Historical development of microbiology —
i E 2.1 Theory of spontancous generation, Biogenesis and Abiogenesis 12
2.2 Contnbutions of Anton Von Lecuwenhock [ows Pasteur, Robert
Koch, Joseph Lister, Edward Jenner, Alexander Flemung,
Martinus Betjirinic, Segei Winogrodsky and Eles MetechnikofT
2 3 Contnbutions of Indian scientists in the field of Microbiology
Keywords- spontancous generation. Biogenesis and Abiogenesis
Activity: Microbiology Timeline Creation - Stdents create a timeline of key
evenis i microbrology. highlighting the discoveries and contribunions of
scienlists.
Classification System o
3 3.1 Ancient Indian concepts of microorgamsms from Ayureda 12
and traditional texts '
3 2 Whittaker's IFive Kingdom Classification Monera. Protista,
Fungi, Plantae, and Ammalia
3.3 Carl Woese's Three Domain Classification: Archaca
Eubacteria and Lukarya
3.4 Classification of Bacteria. Overview of Bergey's Manual
of Systematic Bacteriology
3.5 Modern Methods of Bacterial Taxonomy
Keywords- Taxonomy, Domain. Bergey's Manual
Activity: 1. Create a comparative chart of microbial classification in Ayurveda
and modern microhiology
2 "Kingdom Sorting Game" Prepare cards wirh images and characteriaie
of various organisms and students have 1o correctly classify them based on
Whittaker's and Woese's classificatton sysiem ]
4 | Bacterial Cell Structure i2
4.1 Ancient Indian Perspectives on Microbial Life
4.2 Study of Bactena-Size, shape and arranzement of bactenal
cells
|43 Suuctures External to Plasma Membrane- cell wall T, SR




M

Glycocalyx (capsule, shime layer), flagella, fimbrae, stalk,
prostheca
4 4 Structures Internal to Cell wall-Cell membrane, cytoplasm.
cytoplasmic iclusions, genome, spores and cysts.
Keywords Bacterial cells, cell wall, glycocalyy
Activity: 31) Model making of bacterial cells
Bacterial Growth and Reproduction
5 | Bacterial Growth- Logarithmic representation of bacterial populations.
phases of growth, calculation of generation ime and speci fic growth
rate. lechnmques ot Measurement ot Bactenal Growth. Factors
affecting bacterial growth.
5.2 Reproduction in Bacteria-Binary fission, budding and fragmentation.
5.3 Traditional Indian concepts of microbial growth and reproduction.
Keywords-bacterial populations, Binary fission, hudding and fragmentation.
Activity:  Provide case studics of bacterial outbreaks and ask students o
analyze how growth conditions influenced the spread of disease.




PartC-Learning Resources

Text Books. Reference Books and Other Resources

Suggested Readings:

I Pelezar M) . Chan.E.C S andKricg, N R .."Microbiology” TataMcGraw -Hill. New Delh
(2001).

2 Tortora G J.. Funke B.R.. and Casc C L., "Microbiology: An Introduction."9th cdition
Pcarson Education. (200%)

3 Willev). M Sherwood LM _and Woolverton CJ ."Prescott’s Microbiology” Ythediion
McGraw Hill Higher Education. (2001 3).

4 Madigan, M T Martinko.J M .Dunlap. PV and Clark D P_"Brock Biology of
Microorgamisms. 1 2%Edition Pearson Benjamin Cummings, SanFrancisco (2009)

S Sumbali. Geeta and Mehrotra, RS . "Principles of Microbiology”. McGraw Hill Edition
(2017)

6 Ananthanaravana, R. and Panicker. C K S . "Text Book of Microbiology " 6" Edition
Onental Longman Publications, USA_ (2000).

7 Dubey R.C and Maheshwar D K. "A Textbook ofMicrobiology” S Chand &Company
Ltd.. New Delhi. (2008).

8 Sharma.P D "Microbiology” Rastogi Publications Mccrut (2014)
4 Singh.R P_."ApphicdMicrobiology " KalyaniPublishers New Delhi (2007)

10 Sharnm1.Q.J "Microbiology-1" Kailash Pustak Sadan. Bhopal ISBN 978-81-89900-43-4

11 Sharnmi. Q Jand Uike. J . "Cell Biology and Immunologsy ™ Kalash Pustak Sadan. Bhopal
ISBN 978-81-89900-95-3

Suggested equivalent online courses:

I https//www mooe-list. com/course’small-and-mighty -introduction-microbiology -futurclearn
2 https://www mooc-list com/course/microbiology-saylororg

3 hitps//www.mooc-list. com/coursc/bacteria-and-chronic-infections-coursera

4 hrtps /www coursera org/lectu re/bactenal-infections/ 1 -l-introduction-to-bacteria-bs -
bioinformatician-phd-peder-worning-HZ64m

S https: openstax org/books/microbiologs /pages’1-3-types-of-microorganisms

6 htips'‘openstax.org/books microbiology/pages/4-1-prokaryote-habitats-relationships-and-
microblomes

7. hips //swavam gov.in eaplorer’scarchText=nicrobiology

plo




| Continuous Comprehensive Ev

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Masimum Marks:

100

aluation (CCL) 30

70

Unnersity Fxam (UL)
Internal Assessment:
Continuous Comprehensive

Class Test Assignment Presentation

30

—

1 Fvaluanon (CCE) 30
 External Assessment:

|| University Exam Section

Section(A): Very Short Questions
Section (B): Short Questions
Section (C) : Long Questions

70

| Tume - 03.00 Hours
~Any remarks/ suggestions: Nil
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| P\lc/.u; M J Chan. E.C S andKrice. N R."Microbiology " TataMcGraw-Hill. New Delhn
{2001) .

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

3 Willey J.M_Sherwood LM . and Woolverton C.J.. "Prescott’s Microbiology'

| - ' 9th cdition.
McGraw Hill Higher Education. (2013).

4 \iudlgan.‘n\-l T Martinko.J M_ Dunlap. P.V. and Clark D P_."Brock Biology of
Microorganisms. [thEdition Pearson Benjamin Cummings.San Francisco.(2009).

5 Sumbali. Geeta and Mchrotra, R S . "Principles of Microbiology" McGraw Hill Edition
(2017).

6. Ananthanaravana. R and Panicker. CK'S., "Text Book of Microbtology ™. 6" Edition
Oricntal Longman Publications. USA. (2000)

7 Duber. R.C and Maheshwari.D kK A Textbook of Microbiology .S Chand & Company
Lid . New Delhi (2008)
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Practical Paper

b o Part A Introduction
t_l” ogram: Certificate Course | Class: B.Se. | Year: | h-.u ~ Session; 202526 |
Subject: .\licmlnnlug‘__ ek , {
lﬁl ('mu'\e Code . _ | 1
\ 2 Coulse Title Study of N‘_iﬂ(j_l:gﬂll'i}‘lﬂ'{il’nprI'-l) |
3 | Course Type (Core Course/ Core Course i
Discipline Specific J
Elective/Elective/Generic 1
Elective/Vocational/) TN e ; i
\ Pre-requisite (if any) To study this course, a student must have had biology |
subject in class TR 5 |
5 (Tourse Learning Outcomes | On successful completion of this course, the student® will be I
(CLO) able to |

| Isolate various types of baciena and yeast

7 Perform microscopic study of various bacte
fung and protozoa i
3 Study the bactenal zrowth curve |
Study the cffect of vanous environmet tal factors of !
J
|

=

bactenial growth

6 | Credit Value 2{ I
D Total Marks Max. Marks. 3070 Min !’a‘.ziffz-_;'lz-.'} 5 )

i,




. PartB-Contentof the Course.
Total No. of Lectures-Tutorials-Practical (in hours per week): 30

LAT-P: 0-0-2 -
SNo. | Name of the Exercise No.of Lab
- S NIRRT F S I Howrs
1 Isolation of autotrophic bactena and Cyanobacteria, Rlizobia from 9
root nodules
2 1solation of lactobacillus from curd -
3 Isolation of veast from npened fros b e
4 Preparation of wemporarn wel mount and microscopic examination of 4
Mucor, Aspergillus, Rhizopus and Penicillium -
5 Preparation  of  smear  and  microscopic examination  of | 3
Staphylococcus, Lactobacillus, Fscherichia, Vibrio and |eptospira | >
|7 Study of the bacterial growth curve . :
‘ 8 Study of the effect of pIT on bacterial growth. | :
T Study of the effect of temperature on bactenal growth | . . -
[ 10 Any other experiment may be designed based on theoretical aspects.
f Ieywords/Tags: [solation of bacteria. Bacteria cell struchire

I



Part C-Learning Resources
Text Books. Reference Books, Other resources
Suggested Readings: e =

| Cappuccino, J. and Sherman, N.. "Microbiology A LaboratoryManual”, 9th edition Pear.
Education Limuted. (2010).

2. Dubey,R.C.andMaheswari,DAK‘,"PracucalMicrobiolog_\"',S.(‘hmld&('o‘le New Delh (2002)

3. M.(}opalReddy.M..Reddy,M.N.,SaigopaI,D.V.R.and MallaiahK V "Laboratory Experiments

Microbiology". Himalaya Publishing House, Mumbai. (2007)

4 Angja, K.R."Laboratory Manual of Microbiologyand Biotechnology 2” Edition” Meditech
Scientific International (2018).

5 Patel. Rakesh J. and Patel Kiran. R "Expenimental Microbiology Vol Iand Vol 11" Aditya
Prakashan. Ahmedabad. (2009).

6. Varghese NaveenaandJoy.V."Microbiology Laboratory Manual"Ed I, Aromaticand Medicinal
Plants Research Station. Odakkali, Emakulam. Kerala (2014)

7 Shammi. Q.J "Microbiology - Tools and Techmiques”. Kailash Pustak Sadan. Bhopal ISB™
978-81-89900-38-0 (In Hindi also)

8. Grainger.John Hurst. Janet and Burdass Dariel "BasicPractical Microbiology AManual” . The
Society for General Microbiology. (2001).

Suggested equivalent digital platforms/ weblinks/ online courses:
1. 1. https: '.‘"www;mooc-list.com:"course.f'mlroduclion-practical—mlcrobiolog};-lulur»:ieﬁm

2 https’ study.com/articles List ofj"ree7O;1line,_Micrubiology_Courses and Tranmng Opnons.n

tml



Part D-Assessment and Evaluation 3.9

|
|

- Suggested Continuous Evaluation Methods: S S iy
l\ Internal Assessment Marks External Assessment Marks

|| Class Interaction /Quiz 10 Viva Voce on Pracncal 10
Attendance 10 Practical Record File 10
Assignments (Charts/ Model Semunar / 5 Table work 0

Rural Service/ Technology Dissemination/ | g Expenments |

Report of Excursion/ Lab Visits/ Survey /| :_

Industral visit) i §

{

Total Marks : 100 )*

Any remarks/ suggestions:

e————
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Cappuccino, J and Sherman, N "Microbiology A LaboratoryManual” 9th edition Pearson

Education Limited (2010)

Dubey R C and Maheswari,D K ."Practical Microbiology”. S Chand& Co Ltd . New
Delhi (20U2)

M GopalReddv M Reddy. M., Sagopal. D'V R and MallaiahK V., "laboratory
I'xpenments inMicrobiology ™, Himalaya Publishing House, Mumbar (2007)

Aneja.K R ,"Laboratory ManualotMicrobiologyandBiotechnology 2nEdition”, Meditech
Scientific Intemational (2018)

Patel. Rakesh] and Patel Kiran, R . "ExpenimentalMicrobiology Vol land Vol 11", Aditya
Prakashan. Ahmadabad (2009)

Varghese. Naveenaand Joy, V. "Microbiology [.aboratory Manual"Ed 1 Aromatic and
Medicinal Plants Research Station. Odakkali Ernakulam, Kerala (2014)

Shammi Q J "Microbwology - Tools and Techmques” Kailash Pustak Sadan Bhopal

ISBN 978-81-89900-38-0 (In Hindi also)

Grainger John, Hurst JanetandBurd. -« Danel "BasicPracucalMicrobiology A Manoual"
The Socigty for General Microbiology (2001)
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