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B.Sc 2 Year (Semester3) Biotechnology Paper1 
Biochemistry and Biochemical tools (Theory) 

Programme/Class: 
Diploma 

Year:2 Semester:3 

Subject: Biotechnology 

Course Code:B100301T Course Title: Biochemistry and Biochemical tools (Theory) 

Course outcomes: 
The student at the completion of the course will be able to: 

Bloom’s 
taxonomy 

● CO1-Learnaboutthesignificanceof Biochemistry. K1, K2 

● CO2-Learningthechemistryofcarbohydrates,lipids,proteinsand 
amino acids. 

K2, K3 

● CO3-Understandingthe basicsofenzymes. K4, K5 

● CO4-Tounderstandthemetabolismofcarbohydrateandproteins K3, K6 

● CO5-Knowthechemicalstructureofnucleotidesincludingtheir K4, K6 

● CO6-components , describe primary, 

SecondarystructureofDNAandRNA. 

K2,K5 

Credits:4 CoreCompulsory 

Max.Marks:25+75 Min.PassingMarks:33 

TotalNo.ofLectures-60 

Unit Topic No of 
Lectures 

I 
AminoacidsandProtein: 

● ZwitterionicformofAminoacids 
● PIvalueofAmino acids. 
● Electrophoresisofproteins.SDSandNative PAGE. 
● IEF,2DE,Western Blotting. 

07 

II 
Carbohydrates: 

● Structure,FunctionandpropertiesofMonosaccharides, 
Disaccharides and Polysaccharides. 

● Diabetes,typesof Diabetes. 
● Diabetesdiagnosisand cure. 

07 
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III 
Nucleotidebiosynthesis: 

● PurinesNucleotidebiosynthesis: 

● Pyrimidines,biosytheis. 

● Nucleotidecatabolismandrelateddisorders. 

● GOUT,anditsdiagnosistools. 

7 

IV 
Lipids: 

● Structure andfunctionsof Lipids 
● Classification, nomenclature and properties of fatty 

acids, essential fatty acids. 
● LDL,HDL. 
● Gacher disease and its diagnosis tool and symptom 

and cure, 
● TaySachsDiseaseanditsdiagnosistooland symptom 

and cure. 

6 

 PARTB  

V ● Chromatography (Columnchromatography,Ion- 
exchange chromatography,Gel-permeation(molecular 
sieve,chromatography,Affinitychromatography,Paper 
chromatography,Thin-layerchromatography,Gas 
chromatography and HPLC) 

● 

8 

 
VI ● Introduction, Nature of electromagnetic Radiations. 

Principlesandapplicationsofthefollowingspectroscopic 
techniques in biochemical investigations Visible and 
Ultraviolet spectroscopy. 

9 

VII 
Centrifugation Techniques: Introduction, basic principles, and 
applicationsofsedimentation.Centrifugesandtheiruse-small bench 
centrifuges, large capacity refrigerated centrifuges, high speed 
refrigerated centrifuges, continuous flow centrifuges, Preparative 
ultra- centrifuges, analytical ultracentrifuges, and density 
gradient centrifugation. 

8 
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VIII Microscopy:Differenttypesofmicroscopes–electron 
microscopes–TEM,SEM.Fluorescenceandconfocal 
microscopes used in fine structure studies 

8 

SuggestedReadings: 
1. Berg,JMTymoczko,JL.Gatto,GJ.,Stryer,L.(2015).Biochemistry.(8thed.)WH 
Freeman and Company New York. 
2. NelsonDL.CoxMM.(2017)LehningerPrinciplesofBiochemistry(7thed.).WH 
Freeman New York. 
3. Voet,D., &Voet, J.G. (2016). Biochemistry(5th ed.).Hoboken, NJ:J.Wiley&Sons. 
4. RodwellVW.BenderD.BothamKM.KennellyPJWeilPA.(2018).Harper’sIllustrated 
Biochemistry.(31st edition) McGraw-Hill Education 
5. HofmannA.ClokieS.WilsonandWalker’sPrinciplesandTechniquesofBiochemistry and 
Molecular Biology. (2018) (8th edition)Cambridge University Press 
6. BoyerRF.(2012) Biochemistrylaboratory:moderntheoryandtechniques(2ndEdition). 
Pearson Education, Inc 
7. JainJL.JainS.JainN.(2005). FundamentalsofBiochemistry.(6thedition).SChandand 
Company Ltd. 
8. SatyanarayanaU.ChakrapaniU.(2013).Biochemistry.(4thedition).ElsevierandBooks and 
Allied (P) Ltd 

Suggestedlink 
● https://ocw.mit.edu/courses/find-by-topic/#cat=healthandmedicine&subcat=spectroscopy 
● https://ocw.mit.edu/courses/chemistry/5-07sc-biological-chemistry-i-fall-2013/module- 

i/session-4/ 
● https://ocw.mit.edu/courses/biology/7-016-introductory-biology-fall- 

2018/lecturevideos/lecture-4-enzymes-and-metabolism/ 
● https://ocw.mit.edu/courses/chemistry/5-07sc-biological-chemistry-i-fall-2013/module- 

i/session-3/ 
● https://nptel.ac.in/courses/104/105/104105076/ 
● https://nptel.ac.in/courses/102/106/102106087/ 

SuggestedContinuousEvaluationMethods: 
● Seminaron anytopic of theabovesyllabus. 
● Testwithmultiplechoicequestions/shortandlonganswerquestions. 
● Attendance 

 

Courseprerequisites:Thecandidateshouldhavepassed(10+2)examinationinsciencestreamwith 
PCB(Physics, Chemistry, Biologyand/or Biotechnology) or PCM (Physics, Chemistryand Math) or 
any other science subject/certificate/diploma. 
………………………………………………………………………………………………… 
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Suggestedequivalentonlinecourses: 
● IGNOUandothercentrally/stateoperatedUniversities/MOOCplatformssuchas“ 

SWYAM” in India and abroad 
Further Suggestions: 

ItwidensthescopeforstudentstojoinGovernmentandNon- 
Governmentorganizationupskillingthepeopleatdifferentlevelsaspertheirsocio-economicstructure. 

 
 

 

Programme/Class:Certificate Year:1 Semester:3 

Subject:Biotechnology 
CourseCode: Coursetitle(minor-i):Communicable 

diseases (theory) 
Courseoutcomes: Bloom’staxonomy 

CO1-Understandtheimportanceandbecomeawareofthe 
commoncommunicablediseasesinourcountryandunderstandthe importance 
of hygiene, prevention and cure of such diseases. 

K1, K3 

CO2-Gainknowledgeaboutthemajorendemic/pandemicsofthe 
country and their importance in a developing country like ours. 

K4, K5 

CO3-Learnaboutthespreadofthecommunicablediseases and 
the importance of personal care and hygiene for preventing 
the diseases. 

K2,K6 

CO4-Gainknowledgeaboutsymptoms,riskfactors,prevention& 
interventional strategies of the diseases 

K3, K5 

Credits:4 Minor 

Max.Marks:25+75 Min.Passing 
Marks:33 

TotalNo.of Lectures-60 

Unit Topic No.of 
Lectures 

 PARTA  

I  
Introductiontocommunicablediseases,communicablediseasesvsnon 

communicable diseases, examples of each 

7 
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II AIDS: Overview, symptoms, causes, risk factors, complications, 
prevention strategies 

8 

 
III 

Influenza:Commoncoldandflu,symptoms,managementstrategies 
8 

IV 
COVID 19: Structure and mode of infection of coronavirus, RT PCR 
diagnosis, antibody assay diagnosis, treatment, preventive and 
prophylaxis strategies 

7 

V 
Hepatitis:HepatitisA,B,Cinfections,causes,symptoms,diagnosis, 
treatment strategies 

 
8 

VI Tuberculosis: Overview, symptoms, causes, risk factors, complications, 
prevention strategies 

7 

 
VII 

Malaria:Overview,symptoms,causes,riskfactors,complications, 
prevention strategies 

 
8 

VII Typhoid:Overview,symptoms,causes,riskfactors,complications, 
prevention strategies 

7 
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SuggestedReadings: 
1. Carson,R.2002.SilentSpring.HoughtonMifflinHarcourt. 
2. Gadgil, M., & Guha, R.1993. This Fissured Land: An Ecological History 

ofIndia. Univ. of California Press. 
3. Gleeson,B.andLow,N.(eds.)1999.GlobalEthicsandEnvironment,London,Routledge. 
4. Gleick,P.H.1993.WaterinCrisis.PacificInstituteforStudiesinDev.,Environment & 

Security. Stockholm Env. Institute, Oxford Univ. Press. 
5. Groom,MarthaJ.,GaryK.Meffe,andCarlRonaldCarroll.Principlesof Conservation 

Biology. Sunderland: Sinauer Associates, 2006. 
6. Grumbine,R.Edward,andPandit,M.K.2013.ThreatsfromIndia’sHimalayadams. 

Science,339:36-•‐37. 
7. McCully,P.1996.Riversnomore:theenvironmentaleffectsofdams(pp.29-•‐64).Zed Books. 
8. McNeill, John R. 2000. Something New Under the Sun: An Environmental History of 

the Twentieth Century. 
9. Odum,E.P.,Odum,H.T.&Andrews,J.1971.FundamentalsofEcology.Philadelphia: Saunders. 

Programme/Class:Certificate Year:1 Semester:1II 

Subject:Biotechnology 
CourseCode: CoursetitleSEC:Industrial fermentation 

Courseoutcomes: Bloom’staxonomy 
CO1-Thestudentswillgetaninsightintotheprinciplesof 
fermentation,itstypesandimportance. 

K1, K3 

CO2- In depth knowledge about the various aspects of 
fermentation,preparationoffermentedfoodsandbeveragesat home 
using organic materials will be gained. 

K4, K5 

CO3-thestudentswillgainknowledge aboutthe sensory 
evaluationofthepreparedfermentedproductsforsensory 
quality analysis. 

K2,K6 

CO4- To give an insight into the basic skills and learning of the 
applicationoffermentationtechnologyofresearchdevelopmentin 
various fields. 

K3, K5 

Credits:4 Minor 

Max.Marks:25+75 Min.Passing 
Marks:33 

TotalNo.of Lectures-60 

Unit Topic No.of 
Lectures 
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 PARTA  

I  
Introduction to fermentation technology, history and development of 

fermentationindustryandinsightsintotheindustrialfementation,types 
of fermentation 

7 

II Fermentedbeverages:wineandkombucha-Principle,methodsfor 
preparation and sensory evaluation 

8 

 
III 

Organicvinegarandsoyasauce:Principle,protocolandsensoryevaluation 
with appropriate accompaniments. 8 

IV 
Fermentedpickles:KimchiandSauerkraut-Principle,methodsof preparation 
and sensory evaluation. 

7 

V 
Breadsandconfectionaries:Basicprinciple,preparationandsensory 
evaluation. 

 
8 

VI Enzymeandcellimmobilizationtechniques,enzymesInorganic 
synthesis, proteolytic and hydrolytic enzymes 

7 

 
VII 

Upstreamanddownstreamprocessing,definition,conceptand 
differences 

 
8 

VII Concept of secondary metabolism, its significance and products, 
metabolicengineeringofsecondarymetabolismforhighestproductivity 

7 

SuggestedReadings: 
CasidaLE.(1991).IndustrialMicrobiology.1stedition.WileyEasternLimited. 
2. CruegerWandCruegerA.(2000).Biotechnology:AtextbookofIndustrial 
Microbiology. 2nd edition. Panima Publishing Co. New Delhi. 
3. PatelAH.(1996).IndustrialMicrobiology.1stedition,MacmillanIndiaLimited. 
4. StanburyPF,WhitakerAandHallSJ.(2006).PrinciplesofFermentationTechnology. 2nd 
edition, Elsevier Science Ltd. 
5. Salisbury,WhitakerandHall.PrinciplesoffermentationTechnology 

 
Atthe Endofthewhole syllabusanyremarks/suggestions: 
………………………………………………………………………………………………………… 
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B.Sc2Semester3BiotechnologyPaper2 Biochemistry 
and biochemical tools lab 

(Practical) 
 

Programme/ 
Class:Diploma 

Year: 
2 

Semester: 
3 

Subject:Biotechnology 

CourseCode:B100302P CourseTitle:BiochemistryandbiochemicaltoolsLab 
(Practical) 

Courseoutcomes(COs): Bloom’sTaxonomy 

● CO1-Studentsgetfamiliartouseinstrumentslike 
calorimeter, pH meter etc. 

K3, K5 

● CO2-Introduce the primarysteps in biomolecules (focus 
onproteins)purificationwhichincludesvariousmethods 
inisolationandquantitationofproteins. 

K2, K6 

● CO3-Learnhowtoseparateproteinsfromaheterogenous 
mixture. 

K4, K5 

● CO4-Learntoapplyimportantchromatographic 
techniques to purify biomolecules 

K1, K6 

● CO5-Familiarizetheworkingprinciplesofelectrophoresis 
and UV/Vis and fluorescence 

spectroscopictechniquesandapplicationoftheknowledge to 
get basic structural 

informationof proteins 

K2, K3 

Credits: 
2 

CoreCompulsory 

Max.Marks:25+75 Min.PassingMarks:40 

TotalNo.oflab.periods-30(60hours) 

 Topic No.of 
lab.periods 



10 

 

 

 1. Preparationofnormalandmolarsolutions 
2. Preparation ofbuffers. 
3. Tostudyactivityofanyenzymeunder 
optimum conditions. 
4. TostudytheeffectofpH,temperatureonthe 
activity of salivary amylase enzyme. 
5. Estimationofbloodglucosebyglucoseoxidase 
Method. 
6. Spectrophotometer/colorimeter(Beer-Lambert’s 
law)EstimationofProteinbyUV-visSpectrometer 
(i)Lowryetal.methodforestimation 
ofprotein(ii)Biuretmethodforestimationof protein 
7. SpectroscopicestimationofDNA(UV) 
8. Electrophoresis(a)Electrophoresisofredblood cell 
proteins (b) Electrophoresis of DNA 
9. SeparationofAminoacidsbypaper 
chromatography. 
10. QualitativetestsforCarbohydrates,lipidsand 
proteins 
11. EstimationofDNAbyDiphenylamineandRNA by 
Orcinol methods. 
12. EstimationofreducingandtotalsugarbyDNS and 
H2SO4-phenol methods. 
13. EffectofpHandtemperature onenzyme activity. 
14. DeterminationofpKavalueofaweakacidby 
titrating with strong base. 

60 

 
SuggestedReadings: 

1. Berg,JMTymoczko,JL.Gatto,GJJr.Stryer,L.(2015).Biochemistry.(8thed.)WH 
Freeman and Company New York. 
2. NelsonDL.CoxMM.(2017)LehningerPrinciplesofBiochemistry(7thed.).WH 
Freeman New York. 
3. Voet,D.,&Voet,J.G.(2016).Biochemistry(5thed.). Hoboken,NJ:J.Wiley&Sons. 
4. RodwellVW.BenderD.BothamKM.KennellyPJWeilPA.(2018).Harper’s 
Illustrated Biochemistry.(31st edition) McGraw-Hill Education 
5. Hofmann A. Clokie S. Wilson and Walker’s Principles and Techniques of 
BiochemistryandMolecularBiology.(2018)(8thedition)CambridgeUniversityPress 
6. BoyerRF.(2012)Biochemistrylaboratory:modern theoryand techniques(2nd 
Edition).PearsonEducation,Inc 
7. JainJL.JainS.JainN.(2005). FundamentalsofBiochemistry.(6thedition).SChand and 
Company Ltd. 
8. SatyanarayanaU.ChakrapaniU.(2013).Biochemistry.(4thedition).Elsevierand 
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Booksand Allied(P)Ltd 
9. R.K.PracticalBiochemistry–David Plummer.Pub:TataMcGrawHill 
10. Roskam’sJ.Rodgers L.(2002).LabRef:AHandbookofRecipes,Reagents, 
andotherreferencetoolsforuseattheBench.ColdSpringHarbor LaboratoryPress. USA. 

 
Suggestivedigitalplatformsweblinks-ePG-Pathshala,inflibnet,IGNOU&UPRTOUonline study 
material. 

SvayamPortal http://heecontent.upsdc.gov.in/Home.aspx 

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Tostudythis course, student 
must have passed semester II. 
………………………………………………………………… 
………………………………………………………………………………………………… 
SuggestedContinuousEvaluationMethods: 

● Assessmentofobservationreport. 
● Preparation ofquestionnaire. 
● VisitsRecords. 
● Attendance. 

Courseprerequisites:Thecandidateshouldhavepassed(10+2)examinationinsciencestream with 
PCB(Physics ,Chemistry, Biologyand/or Biotechnology) or PCM (Physics ,Chemistry and 
Maths)or any other science subject. 
………………………………………………………………… 
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B.Sc2Year(Semester4)BiotechnologyPaper1 

Microbiology and Immunology (Theory) 

 

Programme/ 
Class:Diploma 

Year: 
2 

Semester: 
3 

Subject:Biotechnology 

CourseCode:B100401T CourseTitle:MicrobiologyandImmunology (Theory) 

Courseoutcomes(COs): Bloom’sTaxonomy 

CO1-Thepioneersinmicrobiologyand their contributions 

● Understandingthephysicalandchemicalmethodof 
sterilization 

K3, K5 

CO2-Analyzingthemediacompositionandgrowthe desired 
microbe. 

● Understandingthemethodsofcultivationof 
microorganisms 

K2, K6 

CO3-Understandingdifferentstainingmethods 

● Understandinganddifferentiatethedifferenttypesof 
microbes. 

K4, K5 

CO4-Understandingthe principlesofimmunology 

● Learn aboutstructuralfeaturesofcomponentsof 
immunesystemaswellastheir functionand 
developmentofimmunesystemandmechanismsby 
whichourbodyelicitsimmuneresponse 

K1, K6 

CO5- Predict aboutnatureofimmuneresponsethat 
developsagainstbacterial,viralorparasiticinfection,and prove 
it by designing new experiments. 

● Understandingdifferenttoolsandtechniquesof 
immunology. 

K2, K3 

CO6- Predict aboutnatureofimmuneresponsethat 
developsagainstbacterial,viralorparasiticinfection,and prove 
it by designing new experiments. 

● Understandingdifferenttoolsandtechniquesof 
immunology. 
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Understandingthebiologyofdifferent vaccinesagainst 
infectious agents. 

 

Credits: 
4 

CoreCompulsory 

Max.Marks:25+75 Min.PassingMarks:33 

TotalNo.ofLectures-60 

Unit Topic No.of 
Lectures 

I 
Diversityandclassificationofmicrobes: 

● Fundamentals,HistoryandEvolutionof 
Microbiology. 

● Classificationofmicroorganisms:Microbial 
taxonomy,criteriausedincludingmolecular 
approaches,Microbialphylogenyandcurrent 
classification of bacteria. 

● MicrobialDiversity:Distributionandcharacterization 
Prokaryotic and Eukaryotic cells, 

● Morphologyandcellstructureofmajorgroupsof 
microorganisms -Viruses,Bacteria, Algae, Fungi, and 
Protozoa. 

7 

II 
Microbialgrowth: 

● Growthcurve,Generationtime,synchronousbatch and 
continuousculture,measurementofgrowth and factors 
affecting growth of bacteria. 

● MicrobialMetabolism:Metabolicpathways, 
amphicatabolic and biosynthetic pathways 

● Bacterial Reproduction: Transformation, 
TransductionandConjugation.Endosporesand 
sporulationin bacteria. 

8 

III 
Pathogencontaminationandinfectiousdiseases: 

● WaterMicrobiology:Bacterialpollutantsof 
water, coliforms and non coliforms. Sewage 
composition and its disposal. 

● FoodMicrobiology:Importantmicroorganismin 
food Microbiology: Moulds, Yeasts, bacteria. 

● Majorfoodborninfectionsandintoxications, 
Preservationofvarioustypesoffoods. Fermented 
Foods. 

● Bacterialdiseasesofhuman-Tuberculosis, 
Tetanus, Typhoid, Cholera 

● Viraldiseasesofhuman-HepatitisBandC,AIDS 

8 
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IV 
Sterilization,cultivationandstaining: 

● Principalsandapplicationsofdifferentmethods of 
sterilization 

● CultivationandMaintenanceof 
microorganisms: 
Nutritionalcategoriesofmicro-organisms 

● Methodsofisolation,Purificationand 
preservation. 

● Principalsofstainingandtypesofstaining 

7 

 PARTB  

V 
Introductiontoimmune system: 

● IntroductiontoImmunology,Componentsof 
mammalianimmunesystem(cellandorgans), 
Innate and Adaptive immunity 

● Humoralandcellmediatedimmuneresponse, 
Clonal selection theory 

● Anoverviewofprimaryandsecondaryimmune 
responses 

 
8 

VI 
AntigenandAntibodystructureanddiversity: 

● Antigen,epitopesand Adjuvents 
● StructureandisotypesofImmunoglobulins 

allotypes and idiotypes 
● B-and T-cell receptors 
● BandTcellmaturation 
● Antibodydiversitygeneration,somatic gene 

rearrangementsduringB-lymphocyte 
differentiation, allelic exclusion,affinity 
maturation,classswitching,somatic hypermutation 

8 

VII MHC,antigenprocessingandpresentation: 
● MajorHistocompatibilitycomplexes–classI&class II 

MHC antigens, antigen processing. 
● Antigenprocessingand presentation 
● Autoimmunediseases,Immunodeficiency-AIDSand 

SCID. 

7 

VIII 
ImmunologicalTechniquesandVaccines: 

● Introductiontoimmunodiagnostics–Precipitation, 
Agglutination,RIA,ELISAandImmunofluorescence. 

● Passive&activeimmunization. 
● Typesofvaccines-DNAvaccines,recombinant 

vaccines, inactivated vaccine 
● Commonindigenousvaccines 

7 
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SuggestedReadings: 
1. PelczarMJ,ReidRD,andChanEC.(2001).Microbiology(5thed.).NewYork: 
McGraw-Hill. 
2. WilleyJM,Sherwood L, Woolverton CJ,PrescottLM,andWilleyJM.(2011). 
Prescott’s Microbiology. New York: McGraw-Hill. 
3. Mattha,W,BergCY,andBlackJG.(2005).Microbiology,Principlesand 
Explorations. Boston, MA: John Wiley & Sons. 
4. CappuccinoJG,andWelsh,C.(2016).Microbiology:a LaboratoryManual. 
Benjamin-Cummings Publishing Company. 
5. CollinsCH,LynePM,GrangeJM,andFalkinhamIIIJ.(2004).Collinsand Lyne’s 
Microbiological Methods (8th ed.). Arnolds. 
6. LevinsonWE.(2020).ReviewofMedicalMicrobiologyandImmunology(16th 
edition). McGraw Hill Education. 
7. AnanthanarayanaR,PanickerCKJ(2020).AnanthanarayanaandPanicker’s 
Textbook of Microbiology(11th edition) Universities Press (India) Pvt. Ltd 
8. PuntJ,StranfordS,JonesP.,OwenJA,(2018).KubyImmunology.(8thedition) New 
York: W.H. Freeman. 
9. DelvesPJ,MartinSJ,BurtonDR,andRoittIM.(2017).Roitt’sEssential 
Immunology.(13th edition). Wiley- Blackwell. 
10. MurphyK,andWeaverC,(2016).Janeway’sImmunobiology.(9thedition)New York: 
Garland Science. 

2.Suggestive digital platforms web links- 
http://heecontent.upsdc.gov.in/Home.aspx 

Tostudythiscourse,studentmusthavepassedsemesterIII. 
………………………………………………………………………………………………… 

SuggestedContinuousEvaluationMethods: 
● Seminar/presentationonanytopicoftheabovesyllabus. 
● Testwithmultiplechoicequestions/shortandlonganswerquestions. 
● PreparationofAudio-visualaids. 
● Attendance. 

Courseprerequisites:Thecandidateshouldhavepassed(10+2)examinationinsciencestream 
withPCB(Physics,Chemistry, Biologyand/or Biotechnology)orPCM(Physics,Chemistry and 
Maths)or any other science subject. 
………………………………………………………………………………………………… 

Suggestedequivalentonlinecourses: 
● IGNOU&Othercentrally/stateoperatedUniversities/MOOCplatformssuchas“SWAY 

AM”inIndiaand Abroad. 

 
FurtherSuggestions: 
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AttheEndofthewholesyllabusanyremarks/suggestions: 
……………………………………………………………………………………………………… 
…… 

 

 

B.Sc2Year(Semester4)Biotechnology 

Paper 2Microbiology and Immunology 
Lab(Practical) 

 

Programme/Class: 
Diploma 

Year:2 Semester:4 

Subject:Biotechnology 

CourseCode:B100402P CourseTitle:Microbiologyand Immunology Lab (Practical) 

Courseoutcomes(COs): 
Bloom’sTaxonomy 

CO1-Understandmethodsofcleaningandsterilizationof 
plastic wares and glass wares. K3, K5 

CO2-Understandandperformpureculturetechniques 
which includes, pour plate and spread plate 

K2, K6 

CO3-Understandthepreparationanduseofdifferential, 
selective and special media. 
Understandandidentifythemorphologyofcellsofthe 
immune system. 

K4, K5 

• CO4-Understandthebasicconceptsofbloodgrouping. 
K1, K6 

• CO5-Understandthepreparationanduseofdifferential, 
selective and special media. 

• Understandandidentifythemorphologyofcellsofthe 
immune system. 

Understand antigen antibodyinteractionsandthus 
quantitatethepresenceofantigenandorantibodiesin 
biologicalsamples. 

K2, K3 

Credits: 
2 

CoreCompulsory 

Max.Marks:25+75 Min.PassingMarks:40 

TotalNo.oflab.periods-30(60hours) 

 Topic No.of 
lab.periods 
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 1. Safetymeasuresinmicrobiologylaboratory 
2. Studyofinstruments:Compoundmicroscope, 
Autoclave,Hotairoven,PHmeter,andLaminar airflow 
3. Introductiontodifferentsterilizationtechniques 
4. Isolationofbacteria&theirbiochemical 
characterization. 
5. Stainingmethods:simplestaining,Gram 
staining, 
sporestaining,negativestaining,hangingdrop. 
6. Preparation ofmediaand sterilization, 
7. Methodsofisolationofbacteriafromdifferent 
sources. 
8. Determinationofbacterialcellsizebymicrometry. 
9. Enumerationofmicroorganism-total&viable count. 
10. Differentialleucocytescount 
11. Totalleucocytescount 
12. TotalRBCcount 
13. Haemagglutinationassay 
14. Separationofserumfrom blood 
15. Doubleimmunodiffusiontestusingspecific 
antibody and antigen. 
16. ELISAdemostration 

60 
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SuggestedReadings: 
1. PelczarMJ,ReidRD,andChanEC.(2001).Microbiology(5thed.).NewYork: 
McGraw-Hill. 
2. WilleyJM,Sherwood L, Woolverton CJ,PrescottLM,andWilleyJM.(2011). 
Prescott’s Microbiology. New York: McGraw-Hill. 
3. Mattha,W,BergCY,andBlackJG.(2005).Microbiology,Principlesand 
Explorations. Boston, MA: John Wiley & Sons. 
4. CappuccinoJG,andWelsh,C.(2016).Microbiology:a LaboratoryManual. 
Benjamin-Cummings Publishing Company. 
5. CollinsCH,LynePM,GrangeJM,andFalkinhamIIIJ.(2004).Collinsand Lyne’s 
Microbiological Methods (8th ed.). Arnolds. 
6. LevinsonWE.(2020).ReviewofMedicalMicrobiologyandImmunology(16th 
edition). McGraw Hill Education. 
7. AnanthanarayanaR,PanickerCKJ(2020).AnanthanarayanaandPanicker’s 
Textbook of Microbiology(11th edition) Universities Press (India) Pvt. Ltd 
8. PuntJ,StranfordS,JonesP.,OwenJA,(2018).KubyImmunology.(8thedition) New 
York: W.H. Freeman. 
9. DelvesPJ,MartinSJ,BurtonDR,andRoittIM.(2017).Roitt’sEssential 
Immunology.(13th edition). Wiley- Blackwell. 
10. MurphyK,andWeaverC, (2016).Janeway’sImmunobiology. (9thedition) New 
York:GarlandScience. 

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Tostudythiscourse,student 
must have passed semester III. 
………………………………………………………………………………………………… 
SuggestedContinuousEvaluationMethods: 

● AssessmentofTime-Energy,Budget&HousePlans. 
● AssessmentofMarketSurveyRecords. 
● AssessmentofFlowerArrangementsandRangoli. 
● Attendance. 

Courseprerequisites:The candidate shouldhave passed (10+2)examinationin science stream with 
PCB(Physics ,Chemistry, Biology and/or Biotechnology) or PCM (Physics ,Chemistry and 
Maths)or any other science 
subject.……………………………………………………………………………………………… 
… 
Suggestedequivalentonlinecourses: 
IGNOU&Othercentrally/stateoperatedUniversities/MOOCplatformssuchas“SWAY 
AM”inIndiaand Abroad 

FurtherSuggestions: 
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AttheEndofthewholesyllabusanyremarks/suggestions: 
………………………………………………………………………………………………… 
………… 

 
 
 

 

Programme/Class:Certificate Year:2 Semester4 

Subject:Biotechnology 
CourseCode: CourseTitle(SEC-IV):Basicsofforensic 

science 

Courseoutcomes: Bloom’staxonomy 
CO1-KnowledgeofvariousaspectsofDNAfingerprintinginsolving 
paternitydisputes. 

K4, K5 

CO2-Knowledgeofvariousaspectsofpersonalidentification K1, K4 

CO3-Knowledgeofvariousaspectsofcriminalcases. K3,K4 

CO4-Knowledgeof variousaspectsofissuesincyber security. K2, K5 

Credits:4 SEC-IV 

Max.Marks:60+40 Min.PassingMarks:33 

TotalNo.ofLectures-60 

Unit Topic No.of 
Lectures 

 PARTA  

I 
Introduction and principles of forensic science, branches of forensic science, 

forensic science laboratory and its organization. 7 

II Service,toolsandtechniquesinforensic science 8 

 
III 

Classificationof firearmsandexplosives,Chemicalevidenceforexplosives, 
8 

IV 
Generalandindividualcharacteristicsofhandwriting,examinationandcomparison 
of handwritings and analysis of ink various samples 

7 
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V 
Significanceoftoxicologicalfindings,Fundamentalprinciplesof fingerprinting, 

 
8 

VI classification of fingerprints, development of finger print as 
science for personal identification, 

7 

 
VII 

PrincipleofDNAfingerprinting,InvestigationTools,eDiscovery, 
 

8 
VIII EvidencePreservation,SearchandSeizureofComputers, Introduction 

to Cyber security. 
7 
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University of Delhi, Delhi (2002). 

4. S.H. James and J.J. Nordby, Forensic Science: An Introduction to 
Scientific and Investigative Techniques, 2nd Edition, CRC Press, 
Boca Raton (2005). 

5. W.G. Eckert and R.K. Wright in Introduction to Forensic Sciences, 
2ndEdition, W.G. Eckert (ED.), CRC Press, Boca Raton (1997). 

6. R.Saferstein,Criminalistics,8thEdition,PrenticeHall,NewJersey(2004). 
7. W.J. Tilstone, M.L. Hastrup and C. Hald, Fisher’s Techniques of 

Crime Scene Investigation, CRC Press, Boca Raton (2013). 
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