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Course Cod. Cours. aiil.
C..dits

Total Th.ory Toirl
Envimnmenral Studies AECC.I 2 2 2 2

English cc- rA I .t

Se@nd LanSuage cc-2A 4 1 .t 4

t\lBlll/MBr3rP Optionrl I Gen.ral
Microbloloey

DSC-IA { 2 6 .l I s

op.ional2 DSC.2A I 6 4 I 5

Optionall DSC-3A { 2 6 .t I 5

28 25

Coursc Cod. Cou13.Typ.
Cr.diis

Th.ory ToI,I Theory Tohl
Compurer Skills A[CC.2 2 2 2

Englhh CC.I B { .1

Second Language CC.2B { .l

Nta23t/ MB23l P Optiorrl I Microbi.l Diverslly DSC- r B { 2 6 .l I s

optional2 DSC.2R :l 6 I 5

optional3 DSC-lA .l 2 6 4 I 5
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Cr.dils

Tt.ory Prrclical Tolrl Th.o.y Tollll
Enslish cc- tc l l 3 l
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Optiorrl I Food lnd
Envlrodm.rt.l Microbiolory

DSC- tC { 2 6 4 I 5

OFionsl 2 DSC.2C { 6 .l I 5

Optional l DSC-3C :l 2 ,l I 5

Skill Enhancemenl Course- I
Communication Skills

SEC.I 2 2 2
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Tvp.
Credits

Tot.l Th.ory Total
English CC.I D 3 l 3 l
Second Lansuase CC.2D 3 l l l

N, B.l.ll / MB,lll P
Optional I - lmmunolog &
Medicrl Microbiolosy DSC.ID { 2 6 4 5

Optional 2 DSC,2D I 2 6 4 I 5

Optional 3 DSC.3D 2 6 4 l 5

Skill Enhancemeni Cours€-3
Unive6al Human Va,ues

SEC.3 2 2 2 2

SE,13l A / Sf,43lB

Skill Orhrn..m.nt CouNr-:l
Clinic,l
Microbiolo8//Interaclions lfith
Entr.preneursin Microbirl
T€chrology rnd stsrt-ups

SEC.1 2 2 2 2

2a 25

Sem$ter5

Cours€ Cod€ Coursc titlc Cours.
Tvp.

Credits

Theory Tolal Th.ory Total
English CC.IE 3 3 3

Second LanguaSe CC.2E l l 3

M8531/MB$TP
MB53IA/
MB53T A P

Optiono! l" A/B
A. Moleculrr Biolo$/ &
Microbirl Cenetics
(or)
B. Microbirl Omics

DSE.IE I 2 6 .l I 5

Optional2 DSE.2E 4 2 6 4 I 5

optional3 DSE.]E .l 2 6 4 I 5

GE5.ll G.n.ric El.ctive -Microbiology
and Humrn Herlth

GE.I :l 1 4 4

28 25

Scm.ster6

Course Code Coursc titlc Course
Tvpe

Hours/week Credits

Theory Prrctical Totrl Theory Priclicrl Tolnl

3vEnglish CC.IF 3

Serond Language CC-2F l 3 3 l

MB63I /MB6]I P

MB63IA /
MB63IA P

Optionrl l- A/B
A. Industrirl Microbiolo$/
(or)
B. Pharmaceutlcsl
Microbiolog/

DSE.]F 2 5

optional 2 DSE.2I: { 2 6 4

Oplional 3 DSE-3r' 2 6 I 5

1\t 863 t _O/M A63l _P

Oplional prper/Project
Applied MicrobioloB/ and
Artilicial Intelligence

4 4 I

28 25
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SCHEME FOR CHOICE BASED CREDIT SYSTEM IN B.Sc MICROBIOLOGY
B. Sc, I YEAR SYLLABUS (2025 onwards)

SUBJECT -MICROBIOLOGY
I SEMESTER (4 HPW-4Credits)

MBl31 Paper I GENERAL N,IICROBIOLOGY

Overall course objectiYe:
To familiarize the students with the concepts ofmicroscopy staining, general characters
ofmicroorganisms and microbial growh & nulrition.

Utrit Wise Course Objectivesl

CObl. Gives insight to the world of microorganisms in the asp€ct of historical developments
and familiarize with the concepts of microscopy, staining, motility and Vedic
microbiology.

COb2. Discuss the chamcteristics ofvarious bacteria and illustrate structure ofviruses
COb3. Discuss the nutritional rcquirements and familiarize with the concepts of bacterial

metabolism
COb4. Basics on sterilization, isolation and preservation of microorganisms along with the

groMh of bacteria.

l5hrs

Meaning, definition and scope. History ofmicrobiology: Contribution ofLouis Pasteur
and Robert Koch. Importance and application ofMicrobiology.
Concept of Vedic Microbiology:
Father of Vedic MicrobiologyrSage scientist kannva'
Principles of Microscopy-Bright field, Dark field, Phase-contras!
Fluorescent and Electron microxopy (SEM and TEM).
Principlcs and types ofstains.simple stain, differential stain, negative stain.
Stuctural stain-spore, capsule, f lagella.
Bactcrial motility - Hanging drop method.

UNIT-2r STRUCTURE OF BACTERIA. VIRUSES &
PURE CULTURE CONCtrPT

Prokaryotes-Ultra structure of eubacteria-lnvariant components - Cell Wall,
Cell Membra.ne, Ribosomes, Nucleoid. Variant components - Capsule, Flagella,
Fimbriae. Endospore and Inclusion bodies.
Structure of TMV and HIV
Shucture and multiplication of lamMa bacteriophage

Isolation ofPure cultur€ techniques- Enrichment culturing, Dilution plating
streak plate, spread plate, Pour plate and Micromanipulator
Preservation of Microbial cultures - Sub culturing, overlaying cultures
with minerals oils, lyophilization, sand cultures, and storage at low tempemture'

3hr

2ht

5hr

4hr
lhr

l5Hrs

3hr

3hr

5hr
4hr
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UNIT-l: INTRODUCTION TO MICROBIOLOGY
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UMT-3i MICROBIAL TIUTRTTION AIyD Mf,TABOLTSM

Microbial Nutrition - Nutritional requiremen! Uptake ofnutrients by cell.
Nutritional groups of microorganisms - Autotrophs, Heterotrophs, Mixotrophs.
Components and typ€s ofbaaterial growth media
Enzymes - Propenies, NomenclaturE, Classification,
Models of enzyme substrate inte.actions
Respiration -Clycolysis, HMP Parhway, ED pathway, TCA Cycle and
Anaplerotic rcaction, Electron Transpon chain, Oxidative and iubstrate level phosphorylation.

UMT-4: STERILIZATION TECIINIeI].ES AND MTCROBIAL cRO\ TH

Sterilization and disinfecrion techniques
Physical methods- Autoclave, Hot-sir oven, hessure cooker, Tyndallisation,
Laminar air flow. Filtsr sterilization
Radiation methods-UV rays, Camma rays. Ultra sonic methods. Microwaves
Chemical methods- Usc ofalcohols, aldehydes. fumigants. phenols. halogens,
h)poch lorites
Microbial $owth- Different phases ofgowth in batch culture
Facto.s influencing micrcbial groMh
Synchronous, Continuous, Biphasic Growlh
Methods for metsuring microbial grofih -
Dir€ct Micmscopic, Viable count, Turbidometry, Biomass measurement

l5hrs

8hr

l5hrs

3hr

2hr
lhr
2hr
2hr

2hr
2hr
lhr
2ht

2ht
3hr

Rcferences:

F--'-*

l, Vcdic Microbiology(2020),Dubey, R.C., Motilal Banarsidass intemarional Dublication2. Michacl J. Pelczar, Jr. E.C.S.Chan, Noel R. Krieg Microbiology Tata Mcc.aw_ Hill publisher.
3. Prescott, M.J., Harly, J,P. and Klein MicroUiotogy S,h Edition,-WCB McGnwHill, New york.
4, Madigan, M.T., Martinkl, J.M and parkerj. Broch Biolog5r of Microorganism, Sd eaition,

MacMillan Press, England.
5. Dube, R.C. and Maheshwari, D.K. Geneml Microbiology S Chand, New Delhi.
6. Ananthanarayan and Panicker, Medical Microbiology.
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I SEMESTER PRACTICALS (2 HPw-lCredit)
MB13l P Paper I Ceneral Microbiolog/

References:

l. Experiments in Microbiolog]/ by K.R. Ancja.
2. GopalReddy.M., Reddy. M.N., Saicopal, DVR and Mallaiah K.V. Laboratory Experiments in

Microbiology.
3. Dubey, R.C. and Maheshwari, D.K. Practical Microbiology, S. Chand and Co New Delhi.
4. Alcamo, I.E. Laboratory Fundamentals ofMicrobiology. Jones and Bartlett Publishers, USA.

Course Outcomes:

At the end ofthe course student will be able to

MBl3l.COl. Acquaint wittr historical account and apply microscopy and staining techniques

and basic concept ofVedic microbiology.
MBl3l.CO2. Able to classify microorganisms based on salient characteristics and summarize

characteristics ofvarious bacteria and compar€ dilferent types ofviruses.
MB13I.CO3. Understand the nutritional requirements of difrerent types of bacteria and

importance ofvarious metabolic pathways in food and energy production.
M8131.CO4. Able to identiry, isolate, and preserve the microorganisms.

lr---"1-.
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2HPW-Credits-l
l. Handling and calibration oflight microscope.
2. Simple and differential staining (Gram staining), Spore staining.
3. Microscopic observation ofCyanobacteria (Nostoc, Spirulina), algae and fingi (Saccharomyces,

Rhizopus, Aspergillus, Penicillium, Fusariun).
4. Isolation ofT2 bacteriophage from sewage sample.
5. Preparation ofmedia for culturing autotrophic and hgtgrotrophic microorganisms - algal

medium, nutrient aga. medium,Potato dextrose agar and Mcconkey agar
6. Sterilization techniques: Autoclave, Hot air oven and fillration.
7. Enumeration ofbacterial numbers by serial dilution and plating (viable count)
8. Isolation ofpure cultures by streak, spr€ad and pour plate techniques
L Preservation of microbial cultures. Slant, Stab, Sand cultur€s, mineral oiloverlay and glycerol

stocks
10. Turbidometric measurement ofbacterial groMh and plotting growth curve.
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SCHEME FoR CHoICE BASED CRDDIT SYSTEM IN B'Sc' MICROBIoLoGY
B. Sc. I YEAR SYLLABUS (2025 Onwards)

SUBJECT.MICROBIOLOGY
II SEMESTER (4 IIPW-'lCreditE)

MB23l Prperfl ITflCROBIAL DMRSITY

Ovcrill Cours€ Objective: To explain the .€levance ofthe microbial biodiversity conc€pts and

ecosystems.

Unit wisc Courlc Obiectlv6:

CObl. Discuss about diversificstion ofmicroorganisms along with Vedic classificalion of Krimis

COb2, Explain about the physiological diversity ofbacteria

COb3. Ba;ic insights intofew uniquc chancteristics ofprotozo4 fungi and algae'

COb4. Discuss virious microbial ecosystems and their interactions

UNIT I: CONCETI OF BIODMRSITY

Basic concept of Biodiversity aod Conservation.

Elements of Biodiversity- Ecosystcm Diversity, Genetic Diversity'

sDecies Abundance & Diversity
onomic Value ofBiodiversiry & Legal. Ethical and Conservation issues rclated

to us€s of biodiversity.
Vcdic classification of Krimis
Classification ofliving organisms; Haeckel, Whittake' and Carl Wo€se syslcms'

DifferentiEtion of proksryotes and €ukaryotes.

iiu.sincation ofUu"teriias pcr the sccond edition ofBergey's manual of systematic

bacteriolosi.

UI\{IT 2r PROKARYOTIC MICROBIAL DIVERSITY

General characteristics of Rickettsis' Mycoplasma and Chlamydia

Structural 8nd physiological divcrsity of Archa@ bactcria' meobolic characteristics

of extcmophilis (Mcthanogens, Hslophilcs, Thermoacidophilas)'

Gram negativcs: Cyanobacteria 8nd Pro&obacteris

Cram positivcs: Firmicutes and Actinobacteria

UMT 3: EUKAROTYIC MICROBIAL DII'ERSITY

Eukaryotic mi$obirl diversity. Structural, physiological and metabolic characteristics

ofAlgae - Cyanophya, Chloroph)'ta, Bacillarioph)'ta, Phacoph)'ta' Rhodoph)4a

Fungi-Phycomycetis, Basidiom)cclis, Zygomyecetes. Oomycets'

Ax6myceres, Deuterom)cetes (imp€rfecl and perfect slages)

Ptotozoa - Giardio, Ektamoeba and Plasmodium

4

90s
o.\a!dl5

llcl

15hn

3hr

3hr

lhr
3hr
2hr
3hr

l5brs

3hr
7hr

5hr

lshrs

6hr

5hr
4hI
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UNIT,I: MICROBIAL ECOSYSTEMS 15 Hrs

Microbial intcractions: Symbiosis, neutralism, commensalism, competition,
antagonism, synergism, parasitism.
Understanding microbial divcrsity with Cultivated vs Uncultivated microorganisms -
The C.eat Plate count anom8ly,
Cultivation independent methods to assess microbial diversity-
Preserved and perturb€d microbial ecosystems,
microbiome fo. sustainable agro-ccosyst€ms and Human microbiome

Relercnc€ Books

l. Vedic Microbiology- Gu.us ofvedic Microbiology. Dr Chakradhar F 'Anjista' and Dr Shriji
Kurup.

2. Pelczar Jr. M.J. Chan. E.C.S and Krpig.N.R (2006)."Microbiology'L 5th Edition McGraw Hill
Inc, Ncw York.

3. David,8.D., Delb€cco,. R., Eisen, H.N and Cinsburg H.S (1990) "Microbiology" sth Edition.
Harpcr & Row, N€w York.

4. Stainer, R.Y., Ingraham, J.L., Wheelis, M.Land Painte., P.R. (1986). "Gcncral Microbiolory"
-Mac Milan Education Ltd. London,

5. Brown J.w. (2015) Principles ofMicrobialDiversity, ASM Press

6. Epstein S.S. (2009) Uncultivated microorganisms, Springer-Verlag Publishers
7. Madigan M.T., Bender K.S., Buckley D.H., Sattley W.M. and Stahl D.A. (2017) Brock

Biology of Microorganisrns. l5t Edn. (Clobal Edn.)Pearson Education

6hr

2hr

2hr
5hr
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lI SIIMESTER PRACTICALS (2 HPW-lCredit)
MB23l P Paper I Microbial Dive8ity

l. lsolation ofMethanogenic bacteria from manure by anaerobic culturing
2. Isolation and enumeralion ofhalophiles iiom saline environme[t
3. Isolation ofbacteria from diversificd habitsts to demonstmte antagonism, commcnsalism

and synergism
4, lsolation of Cyonobacteria and fi)ngi frcm different habitats
5. Identification offungi by staining techniques
6. Microscopic obs€rvation of soil algae and Protozoa
7. Winogmdsky's column to dcmonstrate microbial diversiry
8. Visit and observe any nearby unique ecosystems to understand the role ofmicroorganisms
9. Demonstration of the great plate count anomaly

Refereuces:

l. Aneja, K.R. (2001). Experirnents in Mic.obiolo$/, Plafi patholos/, Tissue culturc
and Mushrcom Production Technology, 3rd Edition, New Age Intemational (P)
Ltd., New Delhi.

2. Dubey, R.C. and Maheswari, D.K. (2002). Practical Microbiolo$i, S. Chand & Co.,
New Delhi.

3. Bums, R.G. and Slater, J.H. (1982). Experimental Microbiology and Ecology.
Blackwell Scientifi c Publications, USA.

4. Peppler, I.L. and Gcrba, C.P, (2004). Environmental Microbiology - A taboratory
Manual.Academic Press. New York.

5. Guptc, S. (1995). Practical Microbiolory. Jaype€ BrotheN Medical Publishcn Pvt.
Lrd.

6. Kannan, N. (2003). Hand Book of Laboratory Culturc Mcdias, Reagents, Stains and
Buffers.Panima Publishing Co,, New Delhi.

7. Gopal Reddy, M., Reddy, M.N., Saigopal, DVR and Mallaiah, K.V. (2007). Laboratory
Exp€riments in Microbiolos/, 2nd edition.Himalaya Publishing Hous€, Mumbai.

8. Rcddy, S.M. and Reddy, S.R (1998). Microbiology - Practical Manual, 3d Edition,
SriPadmavathi Publications, HydcBbad

Course Outcomes:

The student willbe able to

MB23l.COl, Understand and appreciate the diversity ofmicroorganisms and conservation, for the

substance of life on Earth in general.

MB23l.CO2. Able to classift and comparc various bacteria
MB23l.CO3, Aware ofgeneral characteristics ofprotozo4 fungi, algae and their economic

importancc
MB231.CO4. Appreciate the microbial communitics inhabiting I multitude ofhabitats and occupying

I widc rangc ofecologicsl habitats.

,I l ['i"tffi
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