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DEGREEOFBACHELOROFSCIENCE 

 

 
Syllabusfor 

B.SC.MICROBIOLOGY 

CHOICEBASEDCREDITSYSTEM 

(SEMESTERPATTERN) 

(ForCandidatesadmittedintheCollegesaffiliatedtoPeriyarUnive

rsityfrom2021–2022onwards) 



REGULATIONS 

Programspecificoutcome(PSO)-microbiology 

Bachelorof Scienceinmicrobiologystudentswillgainfundamental 

knowledgeabout 

 ThemicrobiologicalequipmentespeciallyMicroscope,Incubator,LaminarAirFlowch

amber, Centrifugeetc., 

 ThemicroorganismespeciallyBacteria,Fungi,Algae,Protozoa, Virus. 

 The various fields in microbiology particularly Agricultural,

Medical,Environmental,Industrialareas. 

Conditionforadmission(OBEpattern) 

Acandidatewhohaspassedhighersecondaryexaminationinanyoneofthebiologicalsc

iences(Botany,Zoology,Biology).(Academic/Vocationalstream-

Agri,HomeScience,Poultry)underhighersecondaryboardofexamination,TamilNaduorasp

ernormssetbytheGovernmentofTamilNaduoranexaminationacceptedasEquivalentthereto

bytheSyndicatesubjecttosuchconditionsasmaybeprescribedthereto are permitted

 to appear and qualify for the

 BSc.,MicrobiologydegreeexaminationofthisUniversityafteracourseofstudyoft

hreeacademicyears. 

Durationofthecourse 

ThecourseforthedegreeofBachelorofMicrobiologyshallconsistofthreeacademi

cyearsdividedintosixsemesters. 

Courseofstudy 

Thecourse 

ofstudyshallcompriseinstructioninthefollowingsubjectsaccordingtothesyllabus andbooks 

prescribedfromtime totime. 

 
Examinations 

The theory examination shall be three hours duration to each paper at the end 

ofeach semester. The candidate failing in any subject(s) will be permitted to appear 

foreach failed subject(s) in the subsequent examinations. The practical examinations 

forUGcourseshouldbeconducted intheeven semesters. 



MaximumDurationforthecompletion 

Themaximum duration for completion ofthe UGProgram 

shallnotexceedtwelvesemesters. 

CommencementofthisRegulation 

Theseregulationsshalltakeeffectfromtheacademicyear2021-22,i.e.,forstudents who 

are to be admitted to the first year of the course during the academic year2021-22and 

thereafter 



COURSEOFSTUDY ANDSCHEMEOFEXAMINATION 

SEMESTER – I 

 
Part 

PaperCode  
Course 

 
Title 

Inst. 

Hrs/we

ek 

 
Credit 

ExamH

ours 

Marks  
Total 

Int Ext 

 
I 

 
21UFTA01 

Language-I(LC) Tamil-I 

/Malayalam 

/Hindi-I 

 
6 

 
3 

 
3 

 
25 

 
75 

 
100 

II 21UFEN01 Language-II 

(ELC) 

English-I 6 3 3 25 75 100 

III 21UMB01 Core-I(CC) Basicsof 

Microbiology 

6 4 3 25 75 100 

21UMBP01 CorePractical-I 

(CP) 

Basics 

ofMicrobiology 
 
3 

 
- 

 
- 

 
- 

 
- 

 
- 

21UBCA01 Allied-I(AC) Biochemistry-I 4 4 3 25 75 100 

21UBCAP01 AlliedPractical-

I(AP) 

BiochemistryPractica

l 
 
3 

 
- 

 
- 

 
- 

 
- 

 
- 

 
 

IV 

 Add-onCourse ProfessionalEnglish 6 4 3 25 75 100 

21UVE01 Value 

Education 

Manavalakkalaiyo

ga 

2 2 3 25 75 100 

 Total 36 20    600 

SEMESTER –II 

 

 
Part 

PaperCode  
Course 

 
Title 

Inst. 

Hrs/W

eek 

 
Credit 

ExamH

ours 

Marks  
Total 

Int Ext 

 
I 

21UFTA02 Language-I 

(LC) 

Tamil-

II/Malayalam- 

II/Hindi-II 

 
6 

 
3 

3  
25 

 
75 

 
100 

II 21UFEN02 Language-II(ELC) English-II 4 3 3 25 75 100 

NMSDC LanguageProficien

cy 

forEmployability 

 

EffectiveEnglish 
2 2 3 25 75 100 

 

 

21UMB02 Core- II(CC) MicrobialPhysiol

ogy 

6 4 3 25 75 100 



 

 

 

 
III 

21UMBP02 CorePractical-

II(CP) 

MicrobialPhysiol

ogy 
 
3 

 
4 

 
6 

 
40 

 
60 

 
100 

21UMBP01 Core 

Practical-I(CP) 

Basics 

ofMicrobiology 
 
- 

 
4 

 
6 

 
40 

 
60 

 
100 

21UBCA02 Allied-II(AC) Biochemistry-II 4 4 3 25 75 100 

21UBCAP01 AlliedPractical-

I(AP) 

BiochemistryPractic

al 
 
3 

 
4 

 
3 

 
40 

 
60 

 
100 

 
 

IV 

 Add-onCourse ProfessionalEnglish 6 4 3 25 75 100 

21UES01 Environmental 

Studies 

Environmental 

Studies 

2 - 3 25 75 100 

 Total 36 32    1000 

SEMESTER –III 

 

 
Part 

 
PaperCode 

 
Course 

 
Title 

Inst. 

Hrs/W

eek 

 
Credit 

ExamH

ours 

Marks  
Total 

Int Ext 

 
I 

 
21UFTA03 

Language-I(LC) Tamil-

III/Malayalam-

III/Hindi-III 

 
6 

 
3 

 
3 

 
25 

 
75 

 
100 

II 21UFEN03 Language -II(ELC) English-III 6 3 3 25 75 100 

 

 

 

 

 

 

 
 

III 

 
21UMB03 

 
Core -III(CC) 

MicrobialGenetic

sandMolecular 

biology 

 
4 

 
4 

 
3 

 
25 

 
75 

 
100 

 
21UMBP03 

CorePractical-

III(CP) 

MicrobialGenetic

sandMolecular 

Biology 

 
3 

 
- 

 
- 

 
- 

 
- 

 
- 

 Allied -III(AC) ComputerScience- 

I(Optional) 
 
4 

 
4 

 
3 

 
25 

 
75 

 
100 

 AlliedPractical-

II 

ComputerScienc

e 

Practical(Optional

) 

 
3 

 
- 

 
- 

 
- 

 
- 

 
- 



 

 
 

IV 

 

21UMBS01 
 

SBEC - I 
 

Applied 

biotechniques 

 

2 
 

3 
 

3 
 

25 
 

75 
 

100 

 NMSDC Digital Skills for 

Employability-

Microsoft Office 

Essentials 

 
2 

 
2 

 
3 

 
25 

 
75 

 
100 

 Total 30 19    600 

SEMESTER –IV 

 

 
Part 

 
PaperCode 

 
Course 

 
Title 

Inst

.Hrs

/We

ek 

 
Credit 

ExamH

ours 

Marks  
Total 

Int Ext 

 
I 

 
21UFTA04 

 
Language-I(LC) 

Tamil-IV/Malayalam-

IV/Hindi-IV 
 
6 

 
3 

 
3 

 
25 

 
75 

 
100 

II 21UFEN04 Language-II(ELC) English-IV 6 3 3 25 75 100 

 

 

 

 

 

 

 
 

III 

21UMB04 Core–IV(CC) Immunology 

andImmunotechnolog

y 

4 4 3 25 75 100 

 
21UMBP04 

Core Practical-IV(CP) Immunology 

andImmunotechnolog

y 

3 4 6 40 60 100 

 
21UMBP03 

CorePractical 

-III(CP) 

MicrobialGenetics 

andMolecularBiology 
 
- 

 
4 

 
6 

 
40 

 
60 

 
100 

 Allied -IV(AC) ComputerScience-

II(Optional) 

 

4 
 

4 
 

3 
 

25 
 

75 
 

100 

 Allied 

Practical-II(AP) 

ComputerScience 

Practical 

3 4 3 40 60 100 

 
 

IV 

 NMSDC Employability Skills-

Microsoft    

 

2 
 

2 
 

3 
 

25 
 

75 
 

100 

 NMEC–II ChoosefromOther 

Department 

2 2 3 25 75 100 

 Total 30 30    900 

SEMESTER –V 

 
Part 

 
PaperCode 

 
Course 

 
Title 

Inst. 

Hrs

/We

 
Credit 

ExamH

ours 

Marks  
Total 

Int Ext 



ek 

 

 

 

 

 
III 

21UMB05 Core- V(CC) MedicalBacteriolog

y 

5 3 3 25 75 100 

21UMB06 Core- VI(CC) FoodMicrobiolog

y 

5 4 3 25 75 100 

21UMB07 Core-VII 

(CC) 

Medical 

Virology 

5 4 3 25 75 100 

 
21UMBP05 

Core 

Practical– V(CP) 

Medicaland 

FoodMicrobiology 
 
5 

 
- 

 
- 

 
- 

 
- 

 
- 

21UMBE01 Elective- I MedicalParasitolog

y 

5 4 3 25 75 100 

IV 21UMBS03 SBEC- II Microbial 

Biotechnology 

3 2 3 25 75 100 

IV  NMSDC Advanced 

Technology for 

Employability in 

Life Science- 

Medical Coding  

2 2 - - - - 

 Total 30 19    500 

SEMESTER–VI 

 

 
Part 

PaperCode  
Course 

 
Title 

Inst. 

Hrs

/We

ek 

 
Credit 

ExamH

ours 

Marks  
Total 

Int Ext 

 

 

 

 

 

 

 

 

 
III 

 
21UMB08 

 
Core-VIII(CC) 

Soil 

&AgriculturalMicro

biology 

 
5 

 
4 

 
3 

 
25 

 
75 

 
100 

21UMB09 Core- IX(CC) EnvironmentalMicro

biology 

5 3 3 25 75 100 

21UMB10 Core-X(CC) IndustrialMicrobi

ology 

5 4 3 25 75 100 

21UMBP06 CorePractical– 

VI(CP) 

Agricultural,Enviro

nmentalandIndustria

l 

Microbiology 

 
5 

 
4 

 
6 

 
40 

 
60 

 
100 

21UMBP05 CorePractical–

V(CP) 

Medical 

andFoodMicrobiolo

gy 

 
- 

 
4 

 
6 

 
40 

 
60 

 
100 

21UMBE02 Elective- II Medical 

Mycology 

5 4 3 25 75 100 

 SBEC-III EntrepreneurialMicr

obiology 

3 2 3 25 75 100 



IV  NMSDC Bioinformatics for 

Employability- 

Bioinformatics 

2 2 - 25 75 100 

V 21UEX01 Extension 

Activities 

 2 2 - - -  

 Total 

GrandTotal 

32 

194 

29 

149 

   700 

4400 



B.Sc.,Microbiology 

(CBCSPattern) 

THEORYQUESTIONPAPERPATTERN 

Time: 3hour Max.Marks: 75 
 

Part-A(15Marks)(Answerall theQuestion) 
 

15x1=15(Choosethebestanswer)(3Questionseachunit) 
 

Part-B(5Marks)(Answeranytwoquestions)2x5 

=10 (Onequestion ineach unit) 

Part–C(50 Marks)(EitherorChoice) 

5x10=50(Twoquestionfrom eachunit) 

 
B.Sc., 

Microbiology(CB

CSPattern) 

COREPRACTICALQUESTIONPAPERPATTERN 
 

 
 

Time : 6 hours 
 

MaximumMarks(UniversityExam) 

 

 
- 60 

MajorPractical-1 - 20Marks 

MinorPractical -1&2 - 2X 10 =20 (A&B) 

Spotters - 5X 2=10 

Record - 05 

Vivavoce - 05 

InternalMarks - 40 

Total - 100 



LISTOF COURSES 

1. BasicsofMicrobiology 
 

2. MicrobialPhysiology 
 

3. MicrobialGeneticsandMolecularBiology 
 

4. ImmunologyandImmunotechnology 
 

5. MedicalBacteriology 
 

6. FoodMicrobiology 
 

7. MedicalVirology 
 

8. SoilandAgriculturalMicrobiology 
 

9. EnvironmentalMicrobiology 
 

10. IndustrialMicrobiology 
 

11. CorePractical-1 
 

12. CorePractical-2 
 

13. CorePractical-3 
 

14. CorePractical-4 
 

15. CorePractical-5 
 

16. CorePractical-6 
 

ELECTIVE COURSES 

1. Elective-1-MedicalParasitology 
 

2. Elective–2–MedicalMycology 



SKILLBASEDELECTIVECOURSES(SBEC) 

1. SBEC-1-AppliedBiotechniques 

2. SBEC-2-MicrobialBiotechnology 

3. SBEC-3-EntrepreneurialMicrobiology 
 

ALLIEDCOURSES 
 

1. Biochemistry-I 
 

2. Biochemistry-II 
 

3. Computerscience-I-optional 
 

4. Computerscience-II-optional 
 

5. Alliedpractical- I-Biochemistry 
 

6. Alliedpractical-II-Computerscience 

 

NONMAJORELECTIVECOURSES(NMEC) 
 

1. NMEC-1-Bio-FertilizerTechnology 
 

2. NMEC-2–MushroomTechnology 
 

3. NMEC-3-ClinicalLabTechnology 
 

4. NMEC-4-QualityControlinIndustry 
 

PART-IV 
 

1. EnvironmentalStudies 
 

2. ValueEducation-Yoga 
 

PART-V 
 

1.

 ExtensionActivities(Awarenessprogramconductedbasedonhygienepractices

totheother department students/nearbyschool students/villagepeople) 



B.Sc., 

MICROBIOLOGYSEMESTE

RI 

CORE-I-BASICSOFMICROBIOLOGY 

CourseObjectives 

ThissubjectaimstointroducethehistoryanddevelopmentofMicrobiology.Thecontents of 

this course will help students to understand the history, biology, growth and controlof 

microorganisms. Thus the beginners are rightly exposed to understand about 

Microbiologywhichwould lead them towardsprogressive advancement ofthesubject. 

Unit-I 

Definition and scope of Microbiology – History and recent developments 

Spontaneousgeneration–

BiogenesisContributionsofLeeuwenhoek,LouisPasteur,RobertKoch,ElieMetchnikoffandFleming. 

Unit-II 

Microscopy–SimpleandcompoundMicroscopy–Darkfield–Phasecontrast–

Fluorescenceand Electron Microscopy. 

Unit-III 

Microbial Evolution and Diversity - Endosymbiotictheory.Binomial nomenclature 

ofMicrobes.Classification-Fivekingdomsconcept- Eightkingdomsconcept(CavalierSmith). 

Unit-IV 

Anatomyofprokaryotes-cellwall,cytoplasmicmembrane,cilia,flagellacapsule,cytoplasmic 

inclusions,sporulation. Stain and Staining techniques– Simple, differential andspecialstaining. 

Unit-V 

Sterilization - methods of sterilization and Disinfection. Antimicrobial chemotherapy -

testsforsensitivityto antimicrobialagents. 

CourseOutcome 

 Studentswillgetoverallunderstandingaboutthefundamentalsofmicrobiology. 
 

 Tounderstandtheconceptsofmicroscopy. 
 

 Gainknowledgeabout themicrobialevolutionanddiversity. 
 

 Acquireinformationon anatomyofprokaryotes. 



REFERENCES 

 
1. Dubey RC and Maheswari DK (2005). A Text book of

Microbiology.S.Chand&CompanyLtd., NewDelhi. 

2. SundaraRajanS(2003).CollegeMicrobiology. 

Volume1&2.RevisedEdition,VardhanaPublications,Bangalore. 

3. PrescottLM,JPHarleyandDAKlein(1993).Microbiology, 2nd Edition, WM, 

CBrownPublishers. 

4. Joanne Willey and Kathleen Sandman and Dorothy Wood, 2020,

Prescott'sMicrobiology,ISBN10:1260211886Willey 

5. Pelczar Jr. M.J. Chan. E.C.S and Kreig. N.R (2006). "Microbiology"- 5th 

EditionMcGraw HillInc. NewYork. 

6. https://www.elsevier.com/books/encyclopedia-of-microbiology/schmidt/978-0-12-

811736-1 

7. https://www.researchgate.net/publication/324037626_Basic_Medical_Microbiology 

https://www.elsevier.com/books/encyclopedia-of-microbiology/schmidt/978-0-12-811736-1
https://www.elsevier.com/books/encyclopedia-of-microbiology/schmidt/978-0-12-811736-1
https://www.elsevier.com/books/encyclopedia-of-microbiology/schmidt/978-0-12-811736-1
https://www.researchgate.net/publication/324037626_Basic_Medical_Microbiology


B.Sc., 

MICROBIOLOGYSEMESTE

RII 

CORE-II-MICROBIALPHYSIOLOGY 

CourseObjectives 

To understand the kinetics of microbial growth and influence of varied physio 

chemicalparameters.Theinformationonenergy 

derivingprocessofalivingcellfromorganicandinorganic substancesexplained through metabolic 

reactions. Toendowwith the processofsynthesizingmacromolecules and their rolein metabolism. 

Unit-I 

Nutritional requirements of Microorganisms- Autotrophs, Heterotrophs, 

Chemotrophs,Copiotrophs and Oligotrophs. Transport Mechanisms - Diffusion- Facilitated 

Diffusion, Activetransport-Group translocation. 

Unit-II 

Differentphasesof growth- Growthcurve-Generationtime - Factorsinfluencingmicrobial 

growth - Temperature, pH, hydrostatic pressure and radiation synchronous growth 

andcontinuouscultivation.Diauxicgrowth,Sporulation – Endosporeformation inbacteria. 

Unit-III 

Metabolism-EMP,HMP,EDPathway-TCAcycle-

Electrontransportchain,Phosphorylation,OxidativePhosphorylation, Substratelevel 

Phosphorylation 

Unit-IV 
 

Anaerobic respiration - sulphur, nitrogenous compounds and C02 as a final 

electronacceptor-

Fermentation:Alcoholicfermentation,mixedacidfermentation,lacticacidfermentation 

Unit-V 

Photosynthesis - Characteristics and types of Photosynthetic Prokaryotes. C02 

fixationOxygenicand Anoxygenic -Bio luminescence. 

CourseOutcome 

 Thestudentswill getanoverall understandingof basiccell 

structureandclassificationofmicroorganisms based onits nutritionalrequirements. 

 Gainknowledgeon the growth patternofmicroorganisms and the 

influenceofnutrientstoobtain activegrowthphase. 



 Informationonenergyderivingmechanismfromdifferentenergysources. 

 Acquireinformation onsynthesisoforganicmoleculesviaphotosyntheticprocess 

 

 
REFERENCES 

 

1. PrescottLM,JP 

HarleyandDAKlein(2005).Microbiology.Sixthedition,International edition, 

McGrawHill. 

2. DubeyRCandMaheswari 

DK(2012).ATextofMicrobiology.Revisededition,S. Chand and 

CompanyLtd.,NewDelhi. 

3. PelczarTR M JChan ECS and Kreig N R (2006). Microbiology. Tata McGraw-

Hill INC., New York. 

4. MoatG,JohnW.FosterandMichaelP.Spector(2002).Microbialphysiology.Fourtheditio

n,AJohn Wileysons,Inc. publication.NewDelhi. 

5. Lehninger,Principlesof Biochemistry(IE)7
th

Edition (2017)byDavidL.Nelson 

6. https://www.elsevier.com/books/bacterial-physiology-

andmetabolism/sokatch/978-1-4832-3137-2 

7. https://www.frontiersin.org/journals/microbiology/sections/microbial-

physiology-and-metabolism 

https://www.elsevier.com/books/bacterial-physiology-and%20metabolism/sokatch/978-1-4832-3137-2
https://www.elsevier.com/books/bacterial-physiology-and%20metabolism/sokatch/978-1-4832-3137-2
https://www.elsevier.com/books/bacterial-physiology-and%20metabolism/sokatch/978-1-4832-3137-2
https://www.frontiersin.org/journals/microbiology/sections/microbial-physiology-and-metabolism
https://www.frontiersin.org/journals/microbiology/sections/microbial-physiology-and-metabolism
https://www.frontiersin.org/journals/microbiology/sections/microbial-physiology-and-metabolism


B.Sc., 

MICROBIOLOGYSEMESTE

RIII 

CORE-III-MICROBIALGENETICSANDMOLECULARBIOLOGY 

 
Courseobjectives 

To make the students to understand the genetics and molecular biology of 

microbes.Togather the sound knowledge about gene expressions of target genes.To bring 

advancement inhumanlife. 

Unit-I 

Historical introduction - DNA and RNA as the genetic material - DNA double helix -

plasmid structure and its types.Bacterial chromosome organization, structure and function 

ofDNA,RNAand its types. 

Unit-II 

DNA Replication in prokaryotes - enzymology of replication – DNA polymerase 

IIIstructure-Rollingcirclereplication. ReplicationofRNA–reversetranscriptase. 

Unit-III 

Mutation - types of mutation - spontaneous and induced mutation - mutagens. 

Detectionofmutants-Ames test. DNArepair mechanisms. 

Unit-IV 

Transcription – Enzymatic synthesis of RNA, Classes of RNA molecules, Translation -

Genetic code – Regulation of gene expression in prokaryotes – Operon concept – lac and 

trpoperons. 

Unit-V 

Gene transfer mechanisms - Transformation, Conjugation and Transduction 

(SpecializedandGeneralized).Transposons. 

Courseoutcome 

 UnderstandtheknowledgeaboutthegeneticmaterialandDNAreplication. 

 Createdanunderstanding aboutmutationandits types. 

 ProcuredtheknowledgeaboutTranscriptionand Translation. 

 Learnedaboutgenetransfermechanismsinbacteria. 



REFERENCES 

1. Klug.W.S.andGummings.M.R.,(1996),EssentialsofGenetics.MenticsHail.Newj

ersey. 

2. Gardner.E.J.Simmons,M.J.and 

D.P.Snusted,(1991),PrinciplesofGenetics,S'hedition.John WileyandSons,NY. 

3. PeterJRussellPJ.Genetics-AMolecularApproach.3rdedition,BenjaminCummings.2009. 

4. DavidFriefelder(1995). Molecularbiology.Narosapublishinghouse,NewDelhi. 

5. DanielLHartlandElizabethWJones.Genetics-

AnalysisofGenesandGenomes,JonesandBartlett publishers,UK,2001. 

6. https://openstax.org/books/concepts-biology/pages/9-2-dna-replication 

7. https://en.wikipedia.org/wiki/Transcription_(biology) 

https://openstax.org/books/concepts-biology/pages/9-2-dna-replication
https://en.wikipedia.org/wiki/Transcription_(biology)


B.Sc., 

MICROBIOLOGYSEMESTE

RIII 

SBEC-I-APPLIEDBIOTECHNIQUES 

 
Courseobjectives: 

 

To introduce the structure andfunction of macromolecules in living organisms. It 

revealsthebasicconceptsofinstrumentationusedinbiotechniques.Itimpartstheknowledgeonidentific

ationofphysicalpropertiesofbiochemicalcompositionto 

providebetterchemicalinformation.Toimprovetheefficacyofqualitativeandquantitativeanalysisofdi

fferentmoleculesinvolved in biochemical reactions. 

Unit-I 

Colorimetry - Principles, Instrumentation and Applications–Spectrophotometry: -UV –

VIS and IR, Fluorometry, Flame photometry, NMR, ESR - Principles, Instrumentation 

andApplications.Analysis –QualitativeandQuantitative.pHmeterandthetypesofelectrodes 

Unit-II 

Centrifugation: Principle and applications - types of centrifuges.- low speed, high 

speed,ultracentrifuge,Differentialcentrifugation-densitygradientcentrifugation. 

Unit-III 

Chromatography: Principles, Instrumentation, Types and Detection methods – 

Paper,TLC,HPLC,GC,Ion-

exchange,Column,Gelpermeationandapplications.Electrophoresis– 

.Principles, Instrumentation and types. Staining and Detection methods – Isoelectrophoresis –

isoelectricfocusing– Western blotting-Applications. 

Courseoutcome 

 
 Toacquirethebasicsciencebehindtheresearchtechniques. 

 Studentswillbecomefamiliarwithbiotechniqueslikechromatography,electrophoresisands

pectrophotometryforquantitative and qualitativeanalysis 

 Studentswillbeinculcatedwithpreciseandaccurateinterpretationskillsintheresearchsector. 

 Toimbibetheknowledgeonmodernisedanalytical methodstostepinhi-techindustries. 



REFERENCES 

 
1. PhysicalBiochemistry:DavidFreifelder.. 

2. PracticalBiochemistry,Keith WilsonandJohnWalker,4ed1994. 

3. BajpaiPK(2010).Biological Instrumentationand 

Methodology.Revisededition,S.Chand&Co.Ltd.,NewDelhi. 

4. SubramanianMA(2005).Biophysics-PrinciplesandTechniques.Firstedition,MJP 

Publishers,AUnitofTamilNaduBookHouse,Chennai. 

5. JohnGWebster(2004).Bioinstrumentation. Student edition.JohnWileyand Sons,Ltd. 

6. https://chromatography.conferenceseries.com/events-list/applications-of-chromatography 

7. http://www.biologydiscussion.com/biochemistry/centrifugation/centrifuge-introduction-

types-uses-and-other-details-with-diagram/12489 

https://chromatography.conferenceseries.com/events-list/applications-of-chromatography
http://www.biologydiscussion.com/biochemistry/centrifugation/centrifuge-introduction-
http://www.biologydiscussion.com/biochemistry/centrifugation/centrifuge-introduction-


B.Sc.,MICROBIOLOGY

SEMESTERV 

CORE-IV-IMMUNOLOGYANDIMMUNOTECHNOLOGY 

 

Courseobjectives 

Impart knowledge on immune cells and organs and elementary principles of 

antigenantibodyinteractions.Understandingthetransplantationimmunology,hypersensitivityreacti

ons,autoimmunity,vaccinesandits responsetoimmunesystem. 

 

Unit-I 

History of Immunology, Innate immunity and acquired immunity, Haematopoeisis, 

Cellsandorgans ofimmunesystem.B-cell and T-cellactivation. Phagocytosis. 

Unit-II 

Antigen – Antigenicity, Immunogenicity, Properties of antigen, immunogen, 

Adjuvant,Hapten.Antibody- structure and types.Antigen - Antibody interactions, Complement 

system -classicalandalternativepathways. 

Unit-III 

Hypersensitivity reactions - types, Antibody mediated (Type- I, Type II, Type III) 

andCell mediated(Type-IV).Auto immunediseases -Typesandmechanisms. 

Unit-IV 

Immuno-hematology,Bloodgroup,Rh-incompatibilities.TransplantationImmunology - 

HLA Tissue Typing - Mechanism of acceptance and rejection. Vaccines – 

TypesandImmunizationschedule. 

Unit-V 

Immunotecquniques - Antigen - Antibody interaction -Agglutination - Precipitation -

Flocculation - ODD - RIA- IFT- CFT- ELISA - Immunoelectrophoresis. Monoclonal 

antibodies(Hybridomatechnology). 

Courseoutcome 

 The students will get overall understanding of history and evolution of immunology 

andimmuneresponse developed byhumansystem 

 To understand the concepts of antigen, antibody interactions and influence on 

humanimmunesystem viahypersensitivityreactions, autoimmunediseasesetc. 



 Detailed understanding of Immunoheamatology, Transplanatation Immunology 

andVaccineswhichwill makethemindsawareofinfection,prevention andcontrol. 

 Helpthestudentstolearn techniquesinvolved in immunologicalconceptsandits 

roleindiagnostic immunology 

REFERENCES 

1. KubyImmunology-RichardAGoldsby,Thomas JKindt.BarbaraA 

Osborne,(2000).Fourthedition, WH Freeman andcompany.NewYork. 

2. Ananthanarayan&Paniker's. (2013). Text Book of Microbiology, 9th

Edition,UniversitiesPress. 

3. TizardK (1983). Immunology. An Introduction. Saunders  college

publishing,Philadelphia. 

4. Roitt,IM(1988).EssentialsofImmunology.ELBS-

BlackwellScientificPublishers,London. 

5. ChakravarthyAR(2006)ImmunologyandImmunotechnology,FirstEdition,OxfordUniv

ersityPress,India.ISBN: 9780195676884 

6. https://www.ncbi.nlm.nih.gov/books/NBK10779/ 

7. http://www.imgt.org/IMGTeducation/Tutorials/ImmuneSystem/UK/the_immune_system 

.pdf 

https://www.ncbi.nlm.nih.gov/books/NBK10779/
http://www.imgt.org/IMGTeducation/Tutorials/ImmuneSystem/UK/the_immune_system.pdf
http://www.imgt.org/IMGTeducation/Tutorials/ImmuneSystem/UK/the_immune_system.pdf


 

 

 

 
Courseobjectives 

B.Sc., 

MICROBIOLOGYSEME

STER V 

CORE-V-MEDICALBACTERIOLOGY 

Designed to develop a basic understanding about infection and the causative 

bacteria,their differentiation and to gain knowledge on various diseases generated during the 

pathogenicroleofthoseorganisms,this coursealso deals withthe diagnosticsandtreatment 

Unit-I 

Infections-sourcesofinfections,Typesofinfections-methodsofinfections-Definitions-

epidemic,pandemic,endemic,Acute,Chronic,systemicandopportunisticdiseases. Virulence factors 

of bacteria causing human infections-carriers and types. Normalfloraofhuman. 

Unit-II 

Morphology,Pathogenicity,Biochemicallaboratorydiagnosisandpreventionofbacterial 

diseases- Staphylococcus aureus, Streptococcus pyogens,S. pneumoniae, Neisseriasps. 

Unit-III 

Morphology, pathogenicity, biochemical laboratory diagnosis and prevention of 

bacterialdiseases – Bacillus anthracis, C.diphtheriae, Clostridium tetani, Mycobacterium 

tuberculosis,M.leprae. 

Unit-IV 

Morphology, pathogenicity, biochemical laboratory diagnosis and prevention of 

bacterialdiseases-

Salmonellatyphi,Shigelladysentriae,Vibriocholerae,E.coli,Proteusvulgaris,Klebsiellapneumonia

e,Pseudomonasaeruoginosa,Yersinia pestis. 

Unit-V 

Morphology, pathogenicity, biochemical laboratory diagnosis and prevention of 

bacterialdiseases-

Treponemapallidum,Leptospirainterrogans,Mycoplasmapneumoniae,Haemophilusinfluenzae. 

Courseoutcome 

 Understood the basic and general concepts of infections and the various parameters 

ofcausinginfections. Assessment oftheirseverityincludingthebroadcategorizationofthe 



methodsofdiagnosis. 

 DevelopedathoroughunderstandingofcommonGrampositivebacterial 

diseasesofhumanbeing. 

 Conceptualizedtheroleofthesomebacteriaaswellasthemechanismsunderlyingthepathoge

nicityofthem. 

 Developed athoroughunderstandingofsomespecial pathogenicbacteria 

affectingthehumanorgan systems 

 
REFERENCES 
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CourseObjectives 

B.Sc., 

MICROBIOLOGYSEM

ESTER V 

CORE–VI-FOODMICROBIOLOGY 

Toeducatestudentsaboutthefoodmicroflora,roleofmicrobesinfoodfermentation,foodpre

servation, food spoilage andfoodsafetyregulations. 

Unit-I 

Foodandmicroorganisms-

Importantmicroorganismsinfood(bacteria,moldsandyeasts).Sourcesofcontaminationof 

food.Factorsthatinfluencemicrobialgrowthinfood-Intrinsic factors -extrinsic factors.Microbes as 

food - single cell protein (SCP) - probiotic andsymbiotic– benefits andapplications. 

Unit-II 

Foodsanitationandprinciplesoffoodpreservation-Foodsanitation,goodmanufacturing 

process - hazard analysis, critical control points and personnel hygiene. 

Generalprinciplesmethodsoffoodpreservation–

asepsis,removalofmicroorganisms,anaerobicconditions,hightemperature,lowtemperature,drying,r

adiation,smoking,chemicalpreservativesand foodadditives. 

Unit-III 

Spoilageoffoodandfermentedfoodproducts-Sources,contamination,spoilage,preservation 

and control - cereals and cereals products, vegetables and fruits, meat and 

meatproducts,sugarandsugarproducts,eggandpoultry,fishandseafoods,cannedfoods.Fermentedfoo

d– bread,sauerkraut and soysauce. 

Unit-IV 

Production and spoilage of various dairy products - Sources, contamination, 

spoilage,preservation of milk and milk products – yoghurt, cheese and butter - Quality control of 

milk –MBRT,litmus milk, alkaline phosphatasetestandresazurin test. 

Unit-V 

Food borne diseases, food standards and quality assurance - Food borne infections –

bacterial, algal, protozoan andmycotoxins.Sea food poisoning – investigation of food 

poisoningand its outbreaks.Food standards and quality assurance – HACCP, FDA, WHO, 

FSSAI, ISI,EPA,BIS, AGMARK,INFOSAN. 



Courseoutcome 

 Knowthe positiveand negativeroleofmicrobes infood. 

 Gainknowledgeaboutfermentedfoodproducts. 

 Understandthesignificanceoffoodbornediseases. 

 Realizetheimportanceoffoodsanitationandqualityassurance. 

 
 

REFERENCES 

1. Frazier WC and Westhoff DC. (2014) Food Microbiology, Fifth edition, Tata McGraw-

Hill PublishingLtd., NewDelhi. 

2. AdamsMRandMossMO (2008)Food Microbiology,fourth edition, published 

bytheroyalsocietyof chemistry,Cambridge,. 
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Courseobjectives 

B.Sc., 

MICROBIOLOGYSEM

ESTER V 

CORE-VII-MEDICALVIROLOGY 

It covers the knowledge on history, general characters, and the classification of 

theviruses and also it is designed to comprehend the mechanismsof different viral 

infectionsaffecting human, knowledge on the diagnostic methods and their prophylactic 

measures. Thiscoursealso describesaboutthecurrentviral epidemics threateningthewholeworld. 

Unit-I 

General properties- Structural- Classification- Cultivation - Isolation and 

identificationofviruses-Serodiagnosisand moleculardiagnosisofviralinfections.AntiviralAgents. 

Unit-II 

Poxviruses-Variola,Herpesviruses-

HerpesSimplexVirus,CytomegaloVirus,EpsteinBarrVirus. 

Unit-III 

Adena viruses,Hepatitisviruses,Papovaviruses,Papilloma,Polyoma,Parvovirus,Retrovirus 

-HIV. 

Unit-IV 

Picorna viruses - Polio, Rhino virus, Orthomyxovirus - Influenza, Paramyxo virus -

Parainfluenza,Mumps, Measles, Rhabdo virus,Rota virus. 

Unit–V 

Arbo viruses: Flavi viruses- Yellow fever viruses- Dengue virus- Chickungunya virus -

Japanese encephalitis virus. Emerging viral epidemcs – Inflenza H1N1, Nipah, corona- 

covid19,Zika and EbolaViruses. Vaccines forviral diseases. 

Courseoutcome 

 Understoodand Recognizecharactersofdifferenttypesofviruses 

causinginfections,assessmentoftheirseverity,methods of 

diagnosisandtheirprophylaxis. 

 Recognizehowthetwodifferentclasses,DNAandRNAvirusescausingviraldiseasesinhum

anbeings. 

 Conceptualizedtheroleofvirusesaswell 

asthemechanismsunderlyingthepathogenicityofthem, their 

detectionandprophylaxis. 



 Developed athorough understandingof somespecialpathogenicviruses 

causingrecentepidemicsand threateningthe wholeworld. 

REFERENCES 
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Jawetz,MelnickandAdelberg’sMedical Microbiology.27
th

edition. McGraw 

HillPublication. 
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Courseobjectives 

B.Sc.,MICROBIOLOGY 
 

SEMESTERV 

ELECTIVE -MEDICALPARASITOLOGY 

The candidate will gain knowledge about the morphology of protozoans and 

helminthes,life cycle patterns, pathogenesis, clinical findings, transmission of parasites, 

identification andtreatment. 

Unit-I 

Introduction to Parasitology, Classification, Host-Parasite relationship.Lab diagnosis 

ofparasitic infections.Examination of faeces – Direct and concentration methods, examination 

ofblood– Thin and Thick smear method. 

Unit-II 

Morphology,Transmission,Lifecycle,Pathogenesis,Clinicalmanifestations,Culture,LabDia

gnosisandtreatmentofProtozoans–

Entamoebahistolytica,Giardiaintestinalis,Trichomonasvaginalis,Balantidium coli 

Unit-III 

Leishmaniadonovani,Trypanosomes–Trypanosomacruzi,Sporozoites–

Malarialparasites(Plasmodium falciparum, P.vivax, P.ovale) 

Unit-IV 

Cestodes – Taeniasolium, Taeniasaginata, Trematodes– Fasciola hepatica, 

Paragonimuswestermani,Nematodes–

Ascarislimbricoides,Ancylostomaduodenale,Enterobiusvermicularis,Filarial worm–

Wuchereriabancrofti. 

Unit–V 

MedicalEntomology–Vectors-Classification,morphologyandmetamorphosisofinsects–

Mosquitoes, Sand fly, Ticks, Fleas, Housefly and Mites. Vector borne diseases and 

itscontrolmeasures. 

Courseoutcome 

 Understandingoftaxonomyofparasiteandhost–parasiteinteraction. 

 Indepthknowledgeonclinical diagnosis,pathogenicityandlifecycleofprotozoans 

 Assimilate various lab technologies for diagnosis of medically important protozoans 

andtheirtreatment. 



 Articulate the major means of transmission of parasites by insect vectors and 

theircontrolmeasures. 

REFERENCES 

1. SubhasChandraParija(2004).TextbookofMedical 

Parasitology.Secondedition,AllIndiaPublishersandDistributors,MedicalBooks 

Publishers,New Delhi. 
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3. KaryaKarte RP and Damle AS (2005). Medical Parasitology. Revised edition, Books 

andAllied(P)Ltd., Kolkata. 
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Courseobjectives 

B.Sc., 

MICROBIOLOGYSEME

STER V 

SBEC-II–MICROBIALBIOTECHNOLOGY 

TounderstandtheMicrobialbiotechnology.Togatherthesoundknowledgeaboutdesirable 

characteristicscan be improved in the living bodies by controlling expressions oftarget genes. 

This technology has multidisciplinary applications and the potential to deal 

withimportantaspects of life. 

Unit-I 

Introduction,MilestonesinrDNAtechnology,strategiesinvolvedingenecloning.Constructio

n ofcDNA libraryandgenomic DNA library. 

Unit-II 

Restrictionenzymes,Nomenclature,Typesanditsapplications.DNAmodifyingenzymes.DN

A ligases. Plasmid vectors -pBR and pUC series, Bacteriophage lambda and M13basedvectors. 

Phagemid.Cosmids.Shuttlevectors.YACs. 

Unit-III 

Transformation–electroporation,Biolisticmethod(genegun),Microinjection.Screening and 

selection of recombinants –Colony hybridization.PCR and applications, -

DNASequencing.Blottingtechniques.TransgenicPlants. 

Courseoutcome 

 UnderstandtheknowledgeaboutThe BasicPrinciplesofGeneCloning. 

 Acquireknowledge about MolecularCloningTools 

 Createdanunderstandingabout CloningVectorsGenetransferTechniques 

 ProcuretheknowledgeaboutMethods inMolecularCloning 

REFERENCES 

1. BrownTA.(2010).GeneCloningandDNAAnalysis.6thedition.BlackwellPublishing,Oxfor

d,U.K. 
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B.Sc., 

MICROBIOLOGYSEM

ESTER VI 

CORE–VIII-SOIL ANDAGRICULTURALMICROBIOLOGY 

Courseobjectives 

 
Transforming student society caring nature as an eco-friendly one by introducing 

therelationshipbetweenmicrobesandnature,itsrolesanditsutilizationforthecreationofsustainableenv

ironment. 

Unit-I 

Development of Soil Microbiology - Distribution of microorganisms in soil - 

quantitativeand qualitative microflora of different soils - Role of microorganisms in soil fertility 

–FactorsInfluencingthesoil microflora 

Unit-II 

Microorganisms in soil processes - carbon cycle - organic matter decomposition - 

Humusformation - Nitrogen cycle – Mineralization - Ammonification - Nitrification, 

Denitrification -reactions - organisms involved - Nitrogen fixation – symbiotic andnon-

symbiotic- process ofnitrogenfixation. 

Unit-III 

Microbial transformation of phosphorus, sulphur and micronutrients in soil - 

phosphorussolubilizationbyphosphobacteria-

sulphurcycle,sulphurbacteriaandtheirimportance.Interrelationshipsbetweenplantsandmicroorgani

sms-Rhizosphere-spermosphere-phyllosphere. 

Unit-IV 

Mycorrhiza - ecto and endomycorrhiza – distribution and importance – Plant 

growthregulators and phytotoxin production by microorganisms - use of soil microorganisms for 

pestanddiseasecontrol -Pesticide andsoil microflora-interactions. 

Unit-V 

Symptoms, characters of pathogens and control measures.Bacterial diseases– 

Citruscanker, Blight of rice. Fungal diseases – Red rot of sugarcane, Tikka leaf spot of ground 

nut.Viraldiseases – TMV, VeinclearingdiseaseofBhendi (Abelmoschusesculentus). 



Courseoutcome 

 
 Abletounderstand thedistribution ofmicrobesinsoil 

 Capabletogetinformation aboutbiogeochemicalcycle 

 Abletogetthe knowledgeaboutmicrobialinteraction 

 Capabletogetideaaboutplant disease 

REFERENCES 
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Courseobjectives 

B.Sc., 

MICROBIOLOGYSEME

STER VI 

CORE-IX-ENVIRONMENTALMICROBIOLOGY 

ToprovideaFundamentalandappliedknowledgeaboutthevariousscopesinEnvironmental 

microbiology. To study the distribution and role of microorganisms in Biospherefor 

improvement of environmental quality, the discovery of microorganisms with 

metabolicpotentialsthat can beemployed Pollution control. 

Unit-I 

Conceptandscopeofenvironmentalmicrobiology:Biodiversity,Distributionofmicroorganis

msinnature,adaptationsofmicrobes,Environmentalproblemsandmicrobialsolutions.Microorganis

msinhabitingextremeenvironments.Environmentaleducation.Environmentalorganizations 

andconventions. 

Unit-II 

Biosphere- three major ecosystems. Lithosphere – Composition- soil microbes, 

factorsinfluencingtheirdistribution,Energyflow,foodchainandfoodweb.Hydrosphere-

watermicrobes,bioluminescence,energyflow,pyramidofbiomass.Atmosphere-

regionsofatmosphere–

Aeromicrofloraofhospitalsandotherhouses.Airsamplinganddiseaseforecasting. 

Unit-III 

Microbial interactions – Plant- microbe interactions and Microbe-microbe interactions-

Beneficial- commensalism, synergism, symbiosis.Harmful- competition, amensalism, 

predationandparasitism.Solidwastemanagement,Vermicomposting,Biogastechnology,anaerobicd

igestion bymethanogens. 

Unit-IV 

Pollution-classificationofpollution,pollutants-Soilpollution-plastic,fertilizer,pesticide 

pollution.Water pollution- sources andnature of pollutants inwater,BOD, 

COD,Eutrophication.Water borne diseases, Purification of waste water- Air Pollution – Acid 

rain –impact on ecosystem – gaseous emission – Green house effect – Global warming, Ozone 

layerdepletion. 



Unit-V 

Bioremediation concepts - Mineral leaching by bacteria –Biomining of metals – 

Heavymetal pollutants removed by bioaccumulation. Microbial extraction of oil, Biodegradation 

ofpetroleum, Microbial degradation of xenobioties –Microorganisms in abatement of heavy 

metalpollution– Heavymetal tolerance in microbes – Microbial plastics 

Courseoutcome 

 Abletounderstandaboutthemicrobialdiversityinenvironmental 

 Capabletogetinformationabouttheecosystem 

 Abletoget overallunderstand thepollution 

 Capabletounderstandbasicknowledgeaboutbioremediation 

REFERENCES 

1. AbbassiS.A.1998.Environmentalpollutionanditscontrol.CogentInternational,Pond

icherry. 

2. JosephCDaniel(1999).Environmentalaspectsof 

Microbiology.BrightSunPublications, Chennai. 
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B.Sc., 

MICROBIOLOGYSEM

ESTER VI 

CORE–X-INDUSTRIAL MICROBIOLOGY 

 
Courseobjectives 

Tointroducetheroleofmicrobesinindustries.Toimpartknowledgeondifferenttypesof 

fermentors and fermentation processes. To familiarize with the various industrial 

productionprocessinvolvingmicrobes.Toprovidetheinformationontheroleofvariousfactorsinfluenc

ingthefermentationprocesses. 

Unit-I 

Industrially important microorganisms - Screening Techniques- Primary and Secondary -

Preservationofcultures-Strainimprovement-

Developmentofinoculumforvariousfermentationprocesses. 

Unit-II 

Fermentor - Components, Types of fermentors, Control systems in fermentation - 

pH,Temperature,Oxygenandfoam.Computer applicationsin fermentationtechnology 

Unit-III 

Media for industrial fermentation - submerged and solid state fermentation- 

Downstreamprocessing-Recoveryandpurificationofintracellularand extracellularproducts. 

Unit-IV 

Microbial production Alcoholic beverages - Wine, beer,ethanol.Organic acids - 

Citricacidand Aceticacid. 

UNITV 

MicrobialproductionofAminoacid-Lysine.Enzyme-

Alphaamylaseandprotease.VitaminB12-Antibiotics-Penicillin,Streptomycin. 

Courseoutcome 

 
 Abletoselectanddesignafermentationprocess foraspecificproduct 

 Capableofidentifyingindustriallyimportant microbesanditspotentialapplications 

 Abletodevicemeans to improvethe production rateofexistingfermentationprocesses 

 Capableofdesigningprocessesforhigherproductionyieldateconomicallycheaperrate 



 

REFERENCES 

1. Fundamentals of Bioanalytical Techniques and Instrumentation, Ghosal and 

Srivastava,PHI Learning Pvt. Ltd., 2009. M.Sc .Industrial Biotechnology-2019-20 
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Courseobjectives 

B.Sc., 

MICROBIOLOGYSEME

STER VI 

ELECTIVE-II-MEDICALMYCOLOGY 

To acquire basic knowledge of general properties and taxonomy of medically 

importantfungi,morphologicalfeatures,diseasescausedbyfungi,pathogenesis,diagnosisandtreatme

ntoffungal infections. 

Unit-I 

Introduction to Medical Mycology.Morphological features and methods of 

reproductionoffungi.Classificationofmedicallyimportantfungi.CulturemediaandstainsinMycolog

y.Collection,transportation,isolation,identificationandidentificationofmycologicalagentfrom 

clinical specimens. 

Unit-II 

Superficialmycosis-Pityriasisversicolor,Tineanigra,BlackandWhitePiedraOtomycosis-

Cutaneous mycosis-Dermatophytosis. 

Unit-III 

Subcutaneousmycosis-

Sporotrichosis,Mycetoma,Chromoblastomycosis.Systemicmycosis-

Histoplasmosis,Coccidioidomycosis, Blastomycosis 

Unit-IV 

Opportunisticmycosis-Candidiasis,Cryptococcosis,Aspergillosis,Penicilliosis. 

Unit-V 

Allergic fungal diseases - Bronchial Asthma, Maple Bark Stripper's disease - 

Antifungalagents- type and mode of action. 

Sensitivitytests,Mycotoxins(MycotoxicosisandMycetismus).Courseoutcome 

 Basicunderstandingof fungi, theirmorphologyand culturemethods offungi. 

 Obtainknowledgeonpathogenicityand laboratorydiagnosis 

ofmedicallyimportantfungi. 

 Graspknowledgeonmycotoxinsandtheirimportance. 

 Gainknowledgeonantifungal agents andtheirtestingmethods. 

REFERENCES 

1. RajanS(2009).MedicalMicrobiology.Firstedition,MJPPublishers,Chennai. 
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SEMESTERVI 

SBECIII-ENTREPRENEURIALMICROBIOLOGY 

 
Courseobjective 

 

The aim of the course is to make the student to learn importance of microorganism 

invarious fields. To understand the patenting process and to know the different financial 

agenciessupportforentrepreneurship 

Unit-I 

Entrepreneur development - activities, Institutes involved, Government contributions 

toentrepreneur, risk assessment, Industrial Microbiology - Definition, scope and 

historicaldevelopment. 

Unit-II 

Microbial cells as fermentation products Baker’s yeast, food and feed yeasts, 

bacterialinsecticides, legume inoculants, SCP production, Enzymes as fermentation products 

bacterialandfungal amylases, proteolyticenzymes. 

Unit -III 

Brewing-Mediacomponents,preparationofmedium,involved,maturation,carbonation, 

packaging, keeping quality, contamination, byproducts.Production of industrialalcohol. Patient 

sand secret process, History of patenting, composition, subject matter andcharacteristics of a 

patent, inventor, infringement, cost of patent. Patent sin India and othercountries. 

Courseoutcome 

 TomakeKnowledgeabouttheroleofmicrobesinIndustries 

 Gainedknowledgeabout fermentedproducts. 

 Tounderstand the significanceofpatenting 

 Abletomakethestudentsideallyskilledforself-employment 

 
REFERENCES 

1. SubbaRaoNS(1997).BiofertilizerinAgricultureandForestry,3'dedition,Oxford&IBUPublic
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B.Sc.,MICROBIOLOGY 

NMEC-I–BIOFERTILIZERTECHNOLOGY 

 
Courseobjectives 

The aim of the course is to make the student to learn importance of biofertilizers 

inagricultureand to knowaboutfield applicationand production technologies. 

Unit-I 

Definitionandtypes,importanceofbiofertilizersinagriculture,Applicationtechnology: 

Standards and quality control, application for field and tree crops, nursery plantsand seedlings. 

Biofertilizers – carrier materials - storage, shelf life, foliar applications, 

qualitycontrolandmarketing. 

Unit-II 

Isolation,identification,characterization,massmultiplication,formulation,fieldapplication

andbenefits ofRhizobium,Azospirillum,AzotobacterandCyanobacteria 

Unit-III 

Phosphatesolubilizingbacteria-

isolation,identification,characterization,masscultivation,formulation,fieldapplicationandbenefi

ts.Mycorrhizae–

EctoandEndo(Arbuscularmycorrhizae).Isolation,identification,characterization,masscultivatio

n,formulation,field application andbenefits. 

Courseoutcome 

 Abletogetbasic ideaaboutbiofertilizerproduction 

 Fortolearnapplication techniquesaboutbiofertilizer 

 Capabletomakemassmultiplication 

 Abletomakethestudentsideallyskilledforself-employment 
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B.Sc.,MICROBIOLOGY 

NMEC–II–MUSHROOMTECHNOLOGY 

 
Courseobjective 

Tomakethestudentstounderstandaboutthemushroomcultivationtechnology,spawnprepar

ation,diseases control and the medicinal values of Mushroom 

Unit-I 

Introduction-History-Scope and importance of mushroom cultivation. Present status 

ofmushroom industry in India - Mushroom research and development - Pure Culture- Media-

Preparation and maintenance of mother culture. Spawn production- types- methods 

storageandtransportation. 

Unit-II 

Cultivation Technology - Infrastructures- substrates - inoculation methods. 

Mushroombed preparation. Preservation technology- long term storage - short term storage.Post-

harvesthandling. Types and importance of edible mushroom in India-Agaricusbisporus, 

Pleurotussps,Mushroomcontamination.PoisonousMushroom. 

Unit-III 

Nutritional and Medicinal values of Mushroom - protein - carbohydrates - vitamins -

minerals – fiber content. Preparation of low calorie foods – soups curry. Marketing values 

inIndia-export value. 

Courseoutcome 

 Ableto get basic ideaabout mushroomcultivation 

 For tolearntechniquesaboutspawnmultiplication 

 Capabletoidentifythediseasesofediblemushrooms 

 Abletomakethestudentsideallyskilledforselfemployment 
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B.Sc.,MICROBIOLOGY 

NMEC-III-CLINICALLABORATORY TECHNOLOGY 

 
Courseobjectives 

The course contents are designed to teach various methods of sterilization, 

handlingvarious instruments used in the clinical laboratories and its significance in diagnostic 

field. Totrain the students on various diagnostic techniques especially to identify the different 

typesbacteria and fungi from the clinical samples. 

UNIT-I 

Safety measures in a Laboratory. Laboratory instruments - Centrifuge - Ovens - 

WaterBath - Incubator – Laminar Airflow- Calorimeter-Working and applications.Rules of 

clinicallaboratory - Maintenance of laboratory records - General precautions for avoidance of 

laboratoryaccidents.Standard protocol of biomedical wastedisposal. 

UNIT-II 

MethodsofclinicalspecimensCollection-

Blood,Urine,Sputum,CSF,PusandFeces.Stainingtechniques-Simpleanddifferential-

Gram's.Lactophenol-cottonblue.Biochemical analysis - Urine analysis, physical, chemical, 

microscopic, routine test viz., sugar,albuminand phosphates,othertests-bilesalt, bilepigment, 

urobilinketonebodies. 

UNIT-III 

Introduction to haematology, collection of blood sample and anticoagulants, 

Specimencollection and processing in hematology, haemocytometer and procedure for RBC, 

WBC, ESRcount,haemoglobin estimation,bleedingtimewith normalvalues andinterpretation 

Courseoutcome 

 Learn thehandling ofinstrumentsand variousmeasurementsusedinthelaboratory. 

 Gainedknowledgeaboutlaboratorytechniquesitssignificance indiagnosticevaluation. 

 Identifyanddifferentiate thedifferenttypesofbacteriaand fungiinclinicalsamples. 

 Learnthedifferentialdiagnosisbythehelpofdifferentserologicaltechniques. 
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B.Sc.,MICROBIOLOGY 

NMEC-IV-QUALITYCONTROLIN INDUSTRIES 
 

 

CourseObjective 

Theobjectiveofthiscourseistoimpartbasicknowledgeaboutqualitycontrolinpharmaceutical 

industry, quality control audits in industries. Train the students on the basics offood safety and 

food quality. To teach the microbial quality control in hospitals aim to impartknowledgeon 

manufacturingoperation in industries 

UNIT-I 

Industrial quality control-Process of quality control- sterile and non-sterile preparations –

raw materials, purity check, quality check of finished products - Pharmaceutical products 

andtheir quality control-drugs and vaccines. Environmental Monitoring – Pharmaceutical 

industry.UNIT -II 

FoodsafetyandFoodQuality-Microbiologicalcriteriaoffood,foodproducts,Monitoring of 

factory hygiene and sanitation, Food Safety and Standards.Foodcontaminantsand diseases. 

Microbial quality control in Hospitals-Control of Healthcare associated infections -

Monitoringwaterqualityin hospitals, healthcareinfrastructures. 

UNIT-III 

Manufacturing operations and controls-Sanitation of manufacturing premises, 

crosscontamination, processing of bulk products, packaging operations, release of finished 

product.Expirydatecalculation,calculationofyields,productionrecordreview,andhandlingofwast

eandscrap disposal. 

CourseOutcome 

 Toacquiretheknowledgequalitycontrolin pharmaceuticalindustry 

 Tolearn thequalitycontrolauditsinindustries. 

 Tounderstandthe basicsoffood safetyand foodquality. 

 Skilledonmanufacturingoperationin industries 
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B.Sc., 

MICROBIOLOGY

SEMESTER I 

CORE PACTICAL - 

IBASICSOFMICROBIOLOGY 

 
1. Handlingofmicrobiological laboratoryinstrumentsandLaboratorysafetymeasures. 

2. HandlingandMaintenanceofcompoundmicroscope. 

3. Cleaningof glasswareandpreparationofcleaningsolutions 

4. PrinciplesandmethodsofSterilization: moistheat, dryheat, filtration, 

andchemicalsterilants. 

5. Colorimeter-Beer &Lambert’slaw 

6. pHmeter-principleandmeasurements 

7. Preparationofmedia 

a. Liquidmedia 

b. Solidmedia 

c. EnrichedMedium 

d. Differentialmedium 

e. Selectivemedium 

8. Scientific Inquiry-fieldvisittodifferentecosystem forsamplecollection 

9. Enumerationofbacteriafrom environmental samples(Soil,WaterandAir) 

10. Determinationofmicroorganisms bydirect countandviablecount 
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B.Sc., 

MICROBIOLOGY

SEMESTER II 

COREPRACTICAL -

IIMICROBIALPHYSIOLOGY 

 
1. Pureculturetechniques: streak,spread andpourplatemethods 

2. Motilitydetermination- Hangingdropmethod,semisolidagar 

3. Culturecharacteristics ofMicroorganisms-colonymorphology,shape,margin. 

4. Staining of microorganisms. – Grams staining, AFB staining, Capsular staining 

andsporestaining 

5. Biochemicaltest-IMViCtest, Oxidasetest, Catalasetest, Urease test, Nitratereductiontest 

6. EnzymaticHydrolysisofStarch,Gelatin,Casein. 

7. BacterialGrowthcurve. 

8. Studyingtheeffect oftemperature,pH,carbonandnitrogensourcesonbacterialgrowth. 

9. Anaerobiccultivation-candlejar,gaspackmethod. 

 
REFERENCES 

1. AnejaKR(2005). Experiments inMicrobiology,Plant 

pathologyandBiotechnology.4thEdition, 

NewAgeInternationalPublishers,Chennai.PriceRs.225/-. 

2. Dubey RCandMaheswari DK(2004).Practical Microbiology

 1stEdition,S.Chand&CompanyLtd.,NewDelhi. 

3. KannanN(2003).HandbookofLaboratoryCultureMedia,Reagents, 

StainsandBuffers.PanimaPublishingCorporation,NewDelhi.PriceRs.395/-. 

4. RajanSandSelviChristy(2011). Experimental procedures in life

 sc1ences.AnjanaBookHouse, 

publishers anddistributors,Chennai 

5. SundararajT. Microbiology laboratory manual. Revised and published

 byAswathySundararaj.No.5 First 

CrossStreet,ThirumalaiNagar,Perungudi,Chennai. 

6. https://www.frontiersin.org/books/Microbial_Physiology_and_Metabolism 

7. https://onlinelibrary.wiley.com/doi/book/10.1002/0471223867 

https://www.frontiersin.org/books/Microbial_Physiology_and_Metabolism
https://onlinelibrary.wiley.com/doi/book/10.1002/0471223867


B.Sc., 

MICROBIOLOGYSEM

ESTER II 

COREPACTICAL -III 

MICROBIALGENETICSANDMOLECULARBIOLOGY 

 
1. Isolationof GenomicDNAfromBacteria 

2. Electrophoresis-Agarosegel electrophoresis, 

3. PolyAcrylamideGelElectrophoresis(PAGE) 

4. Estimation ofDNA byDPAmethod. 

5. RestrictiondigestionofDNA 

6. Isolationof AuxotrophicmutantsfromSoil samplebyReplicaplating. 

7. Isolationofspontaneousmutants byGradientplatetechnique. 

8. IsolationofphagefromSewage(Demonstration) 

9. PCRamplification-Demonstration. 
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B.Sc., 

MICROBIOLOGYS

EMESTER IV 

CORE PACTICAL - 

IVIMMUNOLOGYANDIMMUNOTECHNOLOG

Y 

1. CollectionandSeparationofserum/plasmafromblood. 

2. Serologicaltests: 

a. Blood grouping-A,B,O,Rh 

3. Bloodcell count: RBCcount,WBCcount–totalanddifferential. 

4. Erythrocytesedimentationrate 

5. Agglutinationreaction : 

a. Widaltest, RA test,CRPtest 

b. Pregnancytest (SlideandCardtest) 

6. Ouchterlonydoubleimmunodiffusiontest. 

7. Immunoelectrophoresis 

8. Countercurrentimmunoelectrophoresis 

9. HIV-TriDottestandHepatitis-Hepacard 
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B.Sc.,MICROBIOLOGY

SEMESTER V 

CORE PACTICAL - 

VMEDICALANDFOODMICROBIOLOG

Y 

1. Collectionandprocessingofmedicalsamples(Urine,pusandfaces) 

2. Isolationandidentificationofpathogenicbacteria fromclinicalspecimens 

a. Staphylococcusaureus 

b. Escherichiacoli 

c. Klebsiellapneumoniae 

d. Salmonellatyphi 

e. Proteusvulgaris 

f. Psedomonasaeruginosa 

3. Isolationandidentificationofclinicallyimportantfungi-Candidaalbicans,Aspergillussp,and 

Cryptococcusneoformans 

4. Bloodsmearexamination formalariaparasite (Plasmodiumvivaxand Plasmodiummalariae) 

5. Antibioticsusceptibilitytest: discdiffusion methodandDeterminationof minimal 

inhibitoryconcentration(MIC) 

6. MicroscopicexaminationforparasitefromStoolsamplesbyZinc-sulphatefloatationmethod. 

7. StainingTechniques(Gramsand LPCB)–Foodsamples-vegetables andpackedfoods. 

8. Isolation and identification of food born pathogen from spoiled and 

contaminatedfood/Vegetablesamples. 

9. Milkqualitytest (Methylenebluereductaseassay,Resazurintest.). 
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B.Sc., 

MICROBIOLOGYSEM

ESTER VI 

COREPACTICAL-VI 

AGRICULTURE,ENVIROMENTALANDINDUSTRIALMICROBIOLOGY 

 
1. Examination of plant diseases - Blight of rice, Citrus canker, Red rot of sugarcane, Wilt 

ofcottonand Tikkaleaf spot, Rust in groundnut 

2. Isolationof NitrogenfixingbacteriafromrootnodulesoflegumesandRhizospheresoil 

3. IsolationofPhosphatesolubilizersfromAgriculturalSoil. 

4. EnumerationofMicrobes from airbyopen platemethod. 

5. MicrobialanalysisofDrinkingwater(MPN) 

6. Immobilizationofmicrobialcells(Baker’s yeast) 

7. Productionofethanol&winefromgrapes. 

8. Productionandcharacterization ofcitricacidusingA.Niger 

9. Production ofExtracellularenzymes –Amylasebyfermentation 

10. DemonstrationofbatchfermentationusingErlenmeyerflask 
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