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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

28 2S

Corrs.Typ.
Cr.dils

Tt.ory Prrclical Tolrl Th.o.y Tollll
Enslish cc- tc l l 3 l
Second LanguaSc CC.2C l 3 l

33I / MB3]I P
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

sE3JrA/ Sf,J3lB

Skill Enhtdc.rr.rt Cours.-2

Cullivrtlon/Microbbl
product!'Biof.nillzcrt !nd
Biop6tlcid6

SEC.' 2 2 2

28 25
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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

TotalCredits = 150
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SCHEME FOR CHOICE BASED CREDIT SYSTEM lN B.Sc MICROBIOLOGY
B. Sc tr YEAR SYLLABUS (2025 onwards)

SI,IBJECT-MICROBIOLOGY
III SEMESTER (4 IIPW-4Credits)

M8331 Paper III Food and Envirormental Microbiolory

OVERALL COURSE OBJECTIVE:

Explain role ofmiorobes in food industry, bioremediation and Sewage treatment methods.

UNIT WISE COT]RSE OBJECTIVES:

CObl. Discuss the significance of femented foods and microbes as food
COb2. Elucidate the importanca offood quality control.
COb3. Describe the role ofmicrobes in the area ofenvironmental pollution.
COb4. Explain the role of PCPR (Plant cro\r,th prcmoting Microorganisms) and

BiorEmediation.

UNIT-l Fernetrted Foods & Microbes as lood l5hrs

lhr
lhr
2hr
2hr
2hr
lhr
4hr
2hr

Introduction to fermented foods
Health benefits offermented foods
Concept of probiotics and prebiotics
Cercal based fermented foods- tdly & Bread
Fermented vegetables- processing and fermentation ofsauerkraut and Pickles
Microbes in milk and their significance
Fermented milk products" Yoghurt Bulgarian rnilk, Kefir and Cheese
Microorganisms as food- Single cell protein, Edible mushrooms

UNIT-2 Microbial Food Spoilage and Quality Control

Microbial spoilage of milk, meat, liuits and canned foods
Microbial food Poisoning, risks & hazards
Mycotoxins and their toxicity
Food preservation mcthods and food safety issues

Food quality- importsnca and functions ofquality control
Microbiological analysis of food-Screening, enumeration and detection of
pathogens.

UMT-3 Air and Water Microbiology

Microorganisms in air and their importance- A briefaccount
Microorganisms in water pollution- waterborne pathogenic microorganisms
and theh Bansmission
Sanitary quality of water- Colifo.m test, MPN
Water pollution due to degradation oforganic matter- Aerobic and
Anaerobic sewage treatment.

15 hrs

3hr
2hr
lhr
4ht
2hr
3hr

15 hrs

3hr
3hr

3hr
6hr

J+
Dr. Hameeda Bee

Associate Prcfessor

DeDartment of MicrobiologY
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UNIT - 4 Soil Microbiologr

Soil properties - physical, chemical and biological
Sojl microorganisms- methods ofenumeration'and activity ofmicrobes in soil
fjlcrlbe-s 

and nhnr interactions- Rhizosphere. ef,yff"rpf,.". VJ.""-fri^" 
"""

rnrroduclron ro microbial bioremedialion_ microbial digradarion of organicpollutants
Biogeochemical cycles- Carbon cycle, Nitrogen cycle

15 hrs

2hr
3hr
3hr
3hr

4hr

TEXT AND RXFERENCE BOOKS

l. Casida. L. E. Indusrrial Microbioloey (1999).loth edition. New Age Intemational
Publicarion. NewDethi

2. Stanbury. P.F.. Whitaker. A. and Hall. S.J. ( t 997), principles of Fermentation
I ecnnotogy, AdrtyaBooks (p) Lrd. New Dethi.l. Doyle. M.P.. Beuchat, L.R. and Monrville. T.J. (1997). Food Microbiotocv:
Fundamentals andFronticrs. ASM press. Wurhinelon bf-.. US;. 

'- ''".,'
4. Frazier. W.C. and wesrhofl D.C. ( I988j. rooa rii",oUiotigl,, ij"Graw_Hilt, NewYork.
5. Jan J.M. (1996). Modem Food Microbiology, Chapman and Hall, New york.
6. Ray, B. (1996). Fundamentats of Food Mi;6f"r"Cy, CnC pi"..,'Uil. '"'''
7. Adams" M.R. and Moss. M.o. rl996r e"oa ui".6i"r"gy, N"*i!J'1n,"rnu,iorul iryLtd. NewDelhi
8. Paul. E.A. and Clark. F.E. (1989). Soil t\4icrobiology and Biochemistry. Academic

Press. USA.
9. Lynch, J.M. and.Poole. N.J. (1979). Microbial Ecology - A Conceptual Approach,

BlackwellScienrifi c publications" USA
10. Alexander Manin. Soil Microbiology (2001).
I l. Reqd-y-,_M.N., UJna Maheshwara Rio.,'Naga padm4 p., Raghuram, M, Charitha l)cvi,M. (2012) Applied N4icrobiology. Tetugu Akademy.

F t..
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Associate Professor

Deoanment of MicrobiologY
OsmaDia Universir). HYd-07
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References

l. Gopal Reddy, M., Reddy, M.N., Saigopal, DVR and Mallaiah, K.V. (2007). Laboratory
Experiments in Microbiology, 2nd edition. Himalaya Publishing House, Mumbai.

2, Reddy, S.M. and Reddy, S.R. (1998). Microbiology- Practical Manual, 3rd Editio& Sri
Padmavathi Publications, Hyderabad

3. Dubey, R.C. and Maheswari, D.K. (2002). Practical Micrcbiology, S. Chand & Co.,
New Delhi.

4. Cupte, S. (1995). Practical Microbiology. Jaypee Brothers Medical Publishcrs Pvt.
Ltd.

COI]RSE OUTCOMES:

The Studetrt will be able to
MB33l.COl. Understand the process fermented food production
MB33l,CO2. Analyze the microbiological quality offood samples

MB33I.CO3. Evaluate the sanitary quality ofair and water.
MB33I.CO4. Summarize the role ofmicrobes in plant groMh and bioremediation

*,*nft*:l*iili'grs*!"'
Dr. Hameeda Bee

Associate Paofessor

Department 6f Microbiology
Osmania University, Hyd-07
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III SEMESTER PRACTICALS (2 HPw-lcredit)
MB33l P Paper I[ Food and Environmental Microbiolos/

l. lsolation and identification ofprobiotic bacteria and yeast
2. Determination ofmicrobiological quality ofmilk by MBRT mothod
3. Preparation offermented foods: Yoghurt, Sauerkraut
4. Microbiological analysis of food- lsolation, Enumemtion & Detection of pathogens
5. Extraction ofmycotoxins fiom contaminated gmins/ food
6. Detection of Mycotoxins
7. Isolation ofmicroorganisms from air by impingement method
8. Microbiological examination ofwater by Coliform test
9. Determination ofbiological oxygen demand
l0.lsolation & Enumemtion ofmicrobes from Rhizosphere and Phyllosphere



SCHEME FOR CHOICE BASED CREDIT SYSTEM IN B.Sc MICROBIOLOGY
B.SC II YEAR SYLLABUS (2025 onwards)

SUBJECT-MICROBIOLOGY
III SEMESTER (2 HPW-2Credits)

sE33l A: MUSHRooM CULTIvATIoN

OVERALL COI]RSE OBJECTIVE:

To provide theoretical and practical details of mushroom cultivation.

COURSE OBJECTIVES:
CObl. Explain mushroom cultivation method
COb2. Outline methods of mushrooms preservation

u,it-l 15 hrs
lntroduction lo mushroom cultivation. Importance and history ofmushroom cultivation in
India.
Globsl status of mushroom production,
Food valuc ofmushroom.

Uoir-2
Steps in mushroom cultivation

F Selcction ofsite and types ofmushoom
D Mushroom farm structure, design layout
) Principlc and techniques of compost and composting
D Principle ofspawn production
> Casing and crop production
> Harvesting and mark€ting
> Pest 8nd pathogens ofmushrooms
> Post-harvest handling and pr€servation ofmushrooms

l5 hrs

REFERENCES:
l. Mushroom cultivation in lndia by B.C. Suman and v.P. Sharma. Published by

Daya Publishing House. New Delhi.
2. Mushrooms Cultivation, Marketing and Consumption by Msnjit Singh Bhuvnesh

Vijay Shwet Kamal G.C. Wakchaure Directorate of Mushroom Research (lndian Council of
Agticultural R€search) Chambaghet, Solan -173213 (HP)

COURSE OUTCOMES:

SE $lA. COl. Summarize mushroom cultivation in methods.

SE 331A. CO2. Tabulate the nutrilional value ofmushrooms

Dr. Hameeda Bee
Associate Pmfessor

Dc6anment of Microbiology
Osmania Universityr HYd-07
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III SEMESTER (2 IIPW-2Credits)

38331 Br MICROBIAL PRODUCTS - BIO-FERTILIZER & BIO-PESTICIDES

(2025 otrwrrds)

O!'ERALL COTJRSE OBJECTIVE:

To provide theoretical and practical details ofvarious Biofertilizers and Biopesticides.

COI'RSE OBJECTIVES:

CObl, Explain about various Biofertilizers
COb2. Outline methods of production of Biofertilizers and Biopesticides

UMT-1 15 hrs

Biofertilizers: General account ofthe microbes used as biofertilizers for various crop plants
and their advantages ov€r chemical fertilizers.

Symbiotic N2 fixers: Rhizobium - Isolation, characteristics, inoaulum production and

field application.

Cyanobacteria as bio-fertilizers- lsolation, characterization, mass multiplication, mass

inoculums production and field application

A bricfac.ount on Phosphate Solubilizers and Myconhizal Bio-fertilizers

rJNrr-2 15 hrs

Bioinsecticides: Geneml account of microbes used as bioinsecticides and their advantages

over synthetic pesticides, Bacillus thuringiensis, production, Field applications, Viruses -
cultivation and fi eld applications.

REFERENCES
l. EldorA. Paul, Soil Microbiology. Ecolog and Biochemistry. VI Edition: Academic

Prcss, (2007).
2. Eugcnc L. Madsen. Environmental Microbiology: From Cenomes to

Biogeochemistry. Edition, wiloy Blackwell Publishing. (2008).

3. Agrios, G. N. Plant pathology. Harcoun Asia Pvt. Ltd. (2000).

4. ShaliniSuri. Biofertilizer and Biopesticide Aph Publishing Corporation (201l)

COURSE OUTCOMES

SE 331B, COl. Students will develop a very good understanding of practical aspects of
production of Biofertil izers.

SE 3318. CO2. Students willdevelop a very good underslanding of practical aspects ofthe
production of Biopesticides/bioinsecticides
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SCIIEME FOR CHOICE BASED CREDIT SYSTEM IN B.Sc MICROBIOLOGY
B. Sc II YEAR SYLLABUS (2025 onwards)

SUBJECT-MICROBIOLOGY
MEMESTf, R (4 HPw-4credits)

MB ,l31 Prpcr MmEutroto$/ rld Medicat Microbiolog/

Overall Coune Objective:

Describe various infectious diseases in humans and study ofimmune rEspons€s against
infections.

UDlt-2 lmmuDological DfuordeB rrd Ag-Ab re.ctions

Types of hypersensitivity- immediate and delayed
Systemic and locslized autoimmune disorders
Complement pathways- classical and altemate
Typ€s of Antigen- Antibody rEactions- Agglutination, precipitation,
neutralization, complement fixation tests. L3belled antiMy bascd techniques-
ELISA, RIA and I mmunofluorescencc
Polyclonal fid monoclonal antibodies production and application

Utrit-3 Medical Brcteriologr
Microbiota of humar body
Inf€ction; Propcrtics of pathog€nic microorganisms
Airbome disrascs- Tuberculosis
Food and watcrbome diseascs- Cholcr4 Typhoid
Contact diseases- Syphilis, Gonorrhoea
Gen€ral acrount on Nosocomial infections- ,sraphylococau aureus; MRSA &
Pseudomonas
Antimicrobial Resistance

)p
OT

15 hrr
lhr
2hr

3hr
2hr

4hr
3hr

lhr
3hr
lhr

15 hrs

3hr
3hr
2ht

l5hrg

lhr
2hr
3hr
2hr
3hr

3hr
thr

F
Dr. Hameeda Bec

Associate Professor
Depattment of Microbiology
Osmania Universiq, Hyd-07

.500 aca.
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UNIT WISE COURSf, OBJECTMST
CObl. List components of immune systems and t)?es of immunity.
COb2. Explain immunological disorder and antigen-antibody rcactions
COb3. Discuss the role ofmicrobiota in human health and disease
COb4. Outline transmission and pathogenesis ofvarious viral and parasitic diseases

Ullit-l Itrtroducilotr to ImmuDolo$/

Conc€pt of hacmatopoiesis
Cclls of immunc system
Organs of immune system- primary and secondary Iymphoid organs,
Structure and classification of antigens, Factors affecting antigenicity
Antibodies- Basic structure, typ€s, prop€rties and functions of immunoglobulin
Types of immunity- innate and ac{uired, humoml and cell mediated immune
respons€s.

Vacaines and its typcs
Major Histocompatability complex- Class I and II

t2



Unit-4 Medical Virolory and Parasitolos/

Water bome diseases- Poliomyelitis
Insect bome diseases- Malaria, Dengue, Filariasis
Zoonotic diseases- Rabies, Toxoplasmosis
Contact Diseases- Hepatitis B, HIV
Air borne diseases- tnfluenza, SARS-CoV 2 (COVID-19)

15 hr

2ht
5hr
2hr
3hr
3hr

Rf,FERENCES:

l. Jawetz. Medical Microbiology and lmmunology (2000),6th Edition. Mc Graw Hill, New
York.

2. Greenwood, David. Medical Microbiology (1997).l5th Edition. Churchill Livingstone,
New Delhi.

3. Chakraborty, B. (1998). A Text Book ofMicrobiology, New CentralBook Agency (P) Ltd,
Calcutt& India.

4. Ananthanarayan& R. and Panicker, C.K.S. (2000). Text Book ofMicrobiology, 6th

Edition, Oriental Longman Publications, USA.

5. Gupte, S. (1995). Short Text Book ofMedical Microbiology, 8th Edition, Jaypee Brothers

Medical Publishers (P) Ltd, New Delhi.

6. Dey, N., T.K. and Sinh4 D. (1999). Medical Baoteriology Including Medical

7, Zaman, Hand book of Medical Parasitology 2nd Edition, K.C.publishers, Singaporc.

8. Mycology and AIDS. New Central Book Agency (P) Ltd. Calcutta, India.

9. Singh, R.P. (2007). lmmunology and Medical Microbiology. Kalyani Publishers, New

Delhi.

10. Franklin, DJ. and Snow GA. Biochemistry ofantimicrobial action.Pub: Chapman & Hall'

I l. Garod, L,P., Lambert, HP. And C'Grady, F (eds). Antibiotics and Chemotherapy.

Publ:Churchill Livingstone.

12. williams, RAD.,Iambart, PA. & Singleton, P. Antimicrobial Drug action PubiBios Sci
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MEMESTER PRACTICALS (2 HPW-lCredit)
MB43l P Prper Mmmunolog/ ard Medicrl Microbiolos/ - Pmcticrls

l. Dctermination of Blood gouping and Rh typing

2. Total count ofRBC and wBC

3. Differential count of Blood leucoc)tes

4. WIDAL test for typhoid(slide test) by Ag-Ab rcactions

5. VDRL tcst for typhoid(slid€ tcst) by Ag-Ab reactions

6. Ouchterlony double diffusion test

7. Scparation of serum and plasma

8. IMVIC tcst- lndole test, methyl red tes! VogesProskauer Gst, Citrate utilization test

9. Oxidasc test

I 0. Catalase tesl

I l. Antibiotic sensitivity tcsr- disc diffitsion method

12. Obs€rvstion of Malaris Parasite

REFERENCES

COURSE OUTCOMES:

The studetrt rvill be able to
MB 431. COl. Evaluate the antimicrobial activity ofantibiotics experimentally.
MB {31. CO2, Summarize methods ofserological diagnosis.

MB 431. CO3. Summ&ize on various infectious diseases

MB 431. CO4, Interpret the dis€ase based on symptoms and predict the diagnosis

I

l. Gopal Reddy, M., Reddy, M.N., Saigopal, DVR and Mallaiah, K.V. (2007). Laboratorv

Experimcnts in Microbiology, 2nd €dition. Himalaya Publishing House, Mumbai.

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

3. Samuel, K.M. (Ed.) (1989). Notes on Clinical Lab Techniques, M.K.C. Iyyer& Son

Publishcrs, Chennai.
4. Wadhcr, B.J. and Reddy, G.L.B. (1995). Manual ofDiagnostic Microbiologli' Himalaya Publishing

Hous€, Mumbai
5. Mukherjee, K.L. ( 1996). Medical Laboratory Technology. vol II. Tata Mc Graw Hill Publishing

Co. Ltd., New Delhi.
6. Cappuccino (2000), Microbiology Lab manual, Oxford University Press

I.
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B. Sc MICROBIOLOGY (CBCS STRUCTIJRE)
SE 43lA: CLINICAL MICROBIOLOGY

(2025 onwards)
MEMESTER (2 HPW-2Credits)

OVERALL COURSE OBJECTIVE:
Discuss the techniques and procedures in diagnosis ofan infectious disease

UNIT WISE COURSf, OBJECTIVES

This paper provides

CObl, Introduction to infectious discases, sp€cimen oollection and media used

to aulturE bacterial pathogens

COb2. Conceptual study of Kit based serological detection and Molecular methods ofvarious
human pathogens

Urirl: l5Hrs

Overview of infectious diseases-bacterial, viral, fungal, parasitic

Diagnostic Microbiology: Collection ofclinical specimens and their processing -blood sample,

Separation ofblood components. Sputum, CSP, Stool, Urine, Swabs, Biopsy

Examination ofsample by staining - Gram stain, Ziehl-Neelson staining for tuberculosis, Giemsa

stained thin blood film for malaria

Preparation and use ofculture media - Blood agar, Chocolate agar, Lowenstein-Jensen medium'

Macconkey agar, Sabarouds Medium Distinct colony properties ofvarious bacterial pathogens'

Unit-2 lsHrs

Kit based serological dotection ofPathogens - Typhoid' Dengue, HIV, Swine flu, Slphilis'

Molecular methods of Diagnosis - PCR, Westem blotting

Testing for Antibiotic s€nsitivity in Bacteria

Monitoring of Sanitation in Community - Biohazard Disposal.

&
Hoad ol thc Department
DeDarlment ol MicrobiologY

'JH',ll!,x'J:3x:1,ff "',l's:r$u'j:Dr. Hameeda Bee
Associate Professor-
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REFERENCES

l. Jawetz. Medical Microbiology and Immunology (2000), 6th Edition. Mc craw Hill, New
York.

COURSE OUTCOMES

SE 431A. CO1. Acquaint knowledge on methods ofclinical specimen collection, prccessing
and culturing.

SE 431A. CO2. Understand various serological and molecular techniques to detect pathogenic
lnfections.

L

2. Greenwood, David. MedicalMicrobiology (1997).l5th Edition. Churchill Livingstone, New
Delhi.

3. Chakraborty, B. (1998). A Text Book ofMicrobiology, New Central Book Agency (p)
Ltd, Calcutta, India.

4. Samuel, K.M. (Ed.) (1989). Notes on Clinical Lab Techniques, M.K.C. Iyyer& Son
Publishers, Chennai.

5. Wadhe., B.J. and Reddy, c.L.B. (1995). Manual ofDiagnostic Microbiology, Himalaya
Publishing Housg Mumbai

Dr. Hameeda Bee
a.<miate Protessor
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B. Sc MICROBIOLOGY (CBCS STRUCTURE)
MEMESTER (2 HPW-2Credits) (2025 onwards)

SE43l B: INTERACTIONS WITH ENTREPRENEL'RS IN MICROBIAL
TECHNOLOGY AND STARTUPS

Overall Course 0bjective:
Facilitate students to develop entrepreneurial skills in the field ofmicrobial biotechnology

Submission ofa project report by students after interaction with industry expertyenterprises/
Start-up companies in the field of Microbial Technology. The report must include novel
ideas, innovations in production, development and commercialization ofmicrobial products.

COURSE OUTCOMES:
By the conclusion ofthis coursg the students

SE 4318. COl. Understand the potential for commerciali"ation in the field ofMicrobial
Technology.

SE 4318. CO2. Design strategies for initiating microbial product based startup and

development of cornmercial enterprise.

Dr. Hqrneeda Bee
Professor

Osmanta
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ent of
University, HY
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Head oI the Department
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