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Learningoutcomes: 

Studentsaftersuccessfulcompletionof thecoursewillbeableto 
1. UnderstanddifferenttypesofdiagnosticLaboratoryTechniques 

2. Identifyvariousfacilitiesrequiredtosetupadiagnosticlabs. 

3. Understandexpertiserelatedtovariouspracticesindiagnosticlabs. 

4. Acquireskillstogetanemploymentortobecomeanentrepreneur. 

Syllabus:(Total90hrs.(IncludingTeaching,Lab,FieldTrainingandunit
testsetc.)UNIT– I:BasicMedicalLaboratory Principlesand 
Procedures:(10h) 

 Code of conduct for laboratory personnel – safety measures in the 

laboratory,chemical/reagentslabeling, storageand usage. 

 FirstAidinlaboratoryaccidents–Precautionsandfirstaidequipment’s. 

 Sterilization,preparationofreagents. 

 Generalapproachtoqualitycontrol,qualitycontrolofquantitativedata. 

 Reportinglaboratorytestsandkeepingrecords. 

UNIT-II:Laboratoryequipment’s:(10h) 
 Principle, Procedure & Applications of microscope – light microscope, Phase 

contrast,Fluorescence,Electron microscope. 

 Centrifuge-principle,typesandapplications 

 Colorimeter-Usageandcare. 

 serologicalwaterbathandincubator,hot-airoven 

UNIT-III:UrineAnalysis:(10h) 
 Composition-abnormalandnormalconstituents ofurine 

 Collectionandpreservationofurine 

 Physicalexamination 

 Chemicalexamination[abnormalandnormalconstituentsofurine] 

 Microscopicexaminationof theurinarysediment. 

 Microbial cultureofurine 

UNIT-IV:StoolExamination:(10h) 
 Specimencollection-inspectionoffaeces-odour,pH 

 Interferingsubstance. 

 Testforoccultblood,fecalfat 

 Microscopicexaminationofstoolspecimen. 

UNIT-V:ClinicalHematology:(10h) 
 Collectionofblood-Anticoagulants,preservation 

 HemoglobinestimationbySahli’smethod 

 RBCcount,Packedcellvolume[PCV] 

 Erythrocytesedimentationrate[ESR] 

 Totalanddifferentialcountof WBC,Plateletcount 

 Bloodgrouping,ABOsystem,RhSystem, 

SUGGESTEDREFERENCES: 
• Park,K.(2007),PreventiveandSocialMedicine,B.B.Publishers 

• GodkarP.B.andGodkarD.P.TextbookofMedical 

LaboratoryTechnology,IIEdition,BhalaniPublishingHouse 

• CheesbroughM.,A 

LaboratoryManualforRuralTropicalHospitals,ABasisforTrainingCourses 

• GuytonA.C.andHallJ.E.TextbookofMedicalPhysiology. 

• RobbinsandCortan,PathologicBasisofDisease,VIIIEdition. 
• Prakash,G.(2012),LabManualonBloodAnalysisandMedicalDiagnostics,S.ChandandCo.Ltd. 

• MedicallaboratorytechnologybyMukaraje 
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Skill 

 

 

 

outcomes: 
Onsuccessfulcompletion ofthepracticalcourse, studentshallbeableto 
1. Listoutdifferenttypes ofBloodCells. 

2. IdentifytheLaboratorytools 

3. DevelopskillonCollectionandanalysis ofurine 

4. DevelopskillonCollectionandanalysisoffecalsample 

 

Practicalsyllabus: 
1. HemoglobinestimationbyShale’smethod 

2. RBCcount 

3. ESR 

4. TotalanddifferentialWBCcount 

5. Bloodgrouping[ ABOsystem&RhSystem] 

6. Collectionofurineandfecalsamples 

7. Fecalanalysistodetectfats,undigestedfoodand blood 

8. Qualitativeanalysisofurinefornormalandpathologicalconditions. 
 

SUGGESTEDREFERENCESFORPRACTICALS: 
1. PracticalclinicalBiochemistry-HaroldVarley,CBS,NewDelhi 

2. MedicalLaboratoryTechnology–

KanaiL.Mukherjee,TataMcGrawHillPublicationandco.ltd.,Vol, I,II,III 

3. Clinicalchemistry–RanjanaChawla 

4. laboratoryManualinBiochemistry–Jayaraman 
5. Biochemicalmethods–S.SadasivanAndManickam 

6. Introductiontopracticalbiochemistry–DavidT.Plummer. 

 

Co-curricularactivities: 
a) Mandatory:(Trainingofstudents byteacheronfield relatedskills:15hrs) 

1) Forteachers:Trainingofstudents byteacherinlaboratoryand 

fieldforatotalof15hrsondivisionsin diagnosticcenterandinfrastructureofdiagnosticcenter. 

2) Forstudents;Visittolocaldiagnosticcenters,observingthevarious analysisdoing 

inlab.Submissionoffield workreport of10pagesintheprescribed format. 

3) Maximummarksforfieldworkreport:05 
4) Suggestedformatforfieldworkreport:Titlepage,studentdetails,contentpage,introduction,workd

one, findings,conclusionand acknowledgements. 

5) Unittest(IE) 

b) Suggestedco-curricularactivities: 
1. Visittodiagnosticcenters 

2. Learningtechniquesofbasictoolsandinstrumentshandlingrelatedtofieldwork 

3. ObservetheSamplecollection,processingandpreservation 

4. Trainingofstudents byrelatedsubjectexperts 
5. Attendingspeciallectures,groupdiscussions andseminarsonrelatedtopics 

B.Sc Semester–V(SkillEnhancementCourse-Elective) Credits:1 

Course:6B LaboratoryTechniques and DiagnosticsLab Hrs/Wk:2 
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MODELQUESTIONPAPER 
SemesterV 

(SkillEnhancementCourse-Elective) 
PAPER-6B:LaboratoryTechniquesandDiagnostics 

(w.e.f.2024-25) 

Time:3hours Max.Marks:60 
 

SECTION-A  
 [5X8=40M] 

(Answerallthequestions.Eachquestioncarries8 marks) 
 

1. (a)WriteanessayonLaboratorysafetyandhygiene. 

 (or) 

 

(b)Writeindetailednoteonsterilizationand preparationofreagents. 

 
2. (a) WriteanessayonworkingprincipleofElectron microscope. 

(or) 

(b)WritetheworkingprincipleandinstrumentationofLaboratorycentrifuge. 
 

3. (a)Writeadetailednoteoncollectionandpreservation ofurine. 

(or) 

(b)Writeanessayon microbial cultureofurine. 
 

4. (a) Writeanessayonspecimencollectionandinspectionoffaeces. 

(or) 

(b)Writeanessayon microscopicexaminationofstoolspecimen. 
 

5. (a) HowdoyouestimateHaemoglobinpercentagebySahli’smethod. 

(or) 

(b)Writean essayontotalanddifferentialcountofWBC. 
 

SECTION -B                                [5X4=20M] 
 

 

(Answeranyfivequestions.Eachquestioncarries 4marks) 
6. Firstaidandprecautions. 
7. Qualitycontrol. 

8. Incubator. 

9. Normalandabnormalconstituentsofurine. 

10. Physicalexaminationofurine. 

11. Testforfecalfat. 
12. ESR. 

13. ABOsystem. 
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Suggested Question Paper Model ForPracticalExamination 
Semester–V/BiochemistryCourse–6A(SkillEnhancementCourse) 

BCP-
6B:LABORATORYTECHNIQUESANDDIAGNOSTICS 

Max.Time:3 Hrs. Max. Marks:50 
 
 

1. EstimatetheamountofHemoglobinbyShale’smethod 20 M 
2. Write theprinciple,procedureforBloodgrouping10M 

3. Writetheprinciple/procedureforfollowingPracticals5 M 

a) ESRb)TotalcountofRBC 

4. ScientificIdentificationofspotters 5 x1 =5 M 

A. Centrifuge 

B. Colorimeter 

C. lightmicroscope 

D. Neubauerchamber 

E. RBCPipette 
 

5. Record+Viva-voce 5+5 =10M 
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B.Sc Semester–V(SkillEnhancementCourse-Elective) Credits:4 

Course:7B BloodBanking&ClinicalScience Hrs/Wk:4 

Learningoutcomes: 
Studentsaftersuccessfulcompletionof thecoursewillbeableto 
1. UnderstanddifferenttypesofproceduresinBloodBank. 
2. Identify various facilities required to set up a Blood 

Bank.Andclinicallab. 

3. Understoodexpertiserelatedtovariouspracticesina 

BloodBank.Andclinicallab. 

4. Acquireskillstogetanemploymentortobecomeanentrepreneur. 

Syllabus: (Total 90 hrs. (Including Teaching, Lab, Field Training 

and unit tests etc.)UNIT-I: BloodBanking 
 Bloodgrouping-ABOsystem,Rhtyping. 
 Coomb’stest. 

 Bloodtransfusion-Blooddonors,donorscreening,drawingofblood 
 Compatibilitytesting,crossmatching, 

 Bloodtransfusioncomplications. 

UNIT-II:CSFand OtherBodyFluids 
 CompositionofCerebrospinalfluid&CSFanalysis 

 Compositionofsemen 

 Semenanalysis 

 sputumexamination 

 pregnancytests -Interpretation. 

UNIT-III:EndocrineFunctionTestsanddiabetestests 
 thyroidhormonesand itsfunction,andClinicaldisorders 

 Thyroidfunctiontest- T3andT4,TSH,131IUptake. 

 cortisolandprolactintest 

 testosteroneandestrogentest 
 typesofdiabetes 

 Glucosetolerancetest,Glycatedhemoglobin 

UNIT-IV:MedicalParasitology 
 Amoebiasis-lifecycleofcausativeorganism,pathogenesisanddiagnosis 

 Malaria–lifecycle,pathogenesisanddiagnosis 

 Acuteandchronicfilariasis–diagnosis. 

 Helminthiasis-lifecycle,pathogenesisanddiagnosis 

UNIT-VMedicalMicrobiology 
 Safetyprocedureinmicrobiologicaltechniques. 

 Cultureoforganisms fromvariousspecimens. 

 Culturemedia 

 Antibioticsensitivitytests(pus,urine,stool,sputum, throatswab] 

 Gramstaining,Ziehl–Neilsonstaining(TB, Leprabacilli). 
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B.Sc Semester–V(SkillEnhancementCourse-Elective) Credits:1 

Course:7B BloodBanking&ClinicalScience Lab Hrs/Wk:2 

 
 
Skilloutcomes: 
Onsuccessfulcompletion ofthepracticalcourse, studentshallbeableto 
1. ListoutdifferenttypesofBloodCells. 

2. IdentifytheLaboratorytools 

3. DevelopskillonCollectionAndAnalysisOfUrine 

4. DevelopskillonCollectionAndAnalysis Offecalsample 

 

Practicalsyllabus: 
1. Bloodgrouping 

2. RHTyping 

3. Coomb’stest. 

4. Cerebrospinalfluidanalysis 

5. Semenanalysis 

6. pregnancytest 

7. Thyroidfunctiontest- T3and T4,TSH 

8. Glucosetolerancetest 

9. EstimationOfGlycatedhemoglobin 

10ObservethepermanentSlides;malarialparasites,Amoebiasis 

11.Gramstaining, Ziehl–Neilsonstaining[demonstration] 

 

SUGGESTEDREFERENCES: 
1. PracticalclinicalBiochemistry-HaroldVarley,CBS,NewDelhi 
2. MedicalLaboratoryTechnology–KanaiL.Mukherjee, 

TataMcGrawHillPublicationandco.ltd.,Vol, I,II,III 

3. ClinicalChemistry– RanjanaChawla 

4. LaboratoryManualinBiochemistry–Jayaraman 

5. Biochemicalmethods–S.SadasivanAndManickam 

6. IntroductiontoPracticalbiochemistry–DavidT.Plummer. 

 

Co-curricularactivities: 
a) Mandatory:(Trainingofstudents byteacheronfield relatedskills:15hrs) 
1. Forteachers:Trainingofstudents byteacherinlaboratoryand 

fieldforatotalof15hrsondivisionsindiagnosticcenterand infrastructureofdiagnosticcenter. 

2. Forstudents;Visittolocaldiagnosticcenters 

,observingthevariousanalysisdoinginlab.Submissionof 

fieldworkreportof10pagesintheprescribedformat. 

3. Maximummarksforfieldworkreport:05 
4. Suggestedformatforfieldworkreport:Titlepage,studentdetails,contentpage,introduction,workd

one, findings,conclusionand acknowledgements. 

5. Unittest(IE) 

b) Suggestedco-curricularactivities: 

1. Visittodiagnosticcenters 

2. Learningtechniquesofbasictoolsandinstrumentshandlingrelatedtofieldwork 

3. ObservetheSamplecollection,processingandpreservation 

4. Trainingofstudents byrelatedsubjectexperts 

5. Attendingspeciallectures,groupdiscussions andseminarsonrelatedtopics 
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MODELQUESTIONPAPER 
SemesterV 

(SkillEnhancementCourse-Elective) 
PAPER-7B:Blood Banking&ClinicalScience 

(w.e.f.2024-25) 

Time:3hours Max.Marks:60 
 

SECTION-A                                           [5X8=40M]  
 

  

AnswerAllthequestions.Eachquestioncarries8 marks. 
 

1. (a)WriteanessayonABObloodgrouping. (or) 

(b)Writeindetailed noteonbloodtransfusion. 

2. (a)Writean essayon compositionofCSFandanalysis. 
(or) 

 

(b)Writeadetailed noteon pregnancytestandinterpretation. 
3. (a)Writeanessayonthyroidhormonesandits clinicaldisorders. 

(or) 

 

(b)Writeadetailednoteontestosterone andestrogentest 

 

4. (a)Writean essayon malarialparasites. 
 

(or) 

(b) WriteanessayonHelminthiasis 
 

5. (a)Writean essayonvarious culturemedia. 
(or) 

              (b)Writeadetailednoteonantibioticsensitivitytests. 

 

SECTION- B 

Answeranyfivequestions.Eachquestioncarries4 marks.         [5X4=20M] 
 
6. Coomb’stest. 

7. Crossmatching. 

8. Compositionofsemen. 

9. Semenanalysis. 

10. Typesofdiabetes. 

11. GTT. 

12. Amoebiasis. 

13. Gram’sstaining. 
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SuggestedQuestionPaperModelForPracticalExamination 

 
Semester–V/BiochemistryCourse–6A(SkillEnhancementCourse) 

BCP-
7B:BLOODBANKING&CLINICALSCIENCE 

Max.Time:3Hrs. Max. Marks:50 
1. EstimatetheamountofGlycatedhemoglobinpresentingivenblood sample20M 
2. Writetheprinciple,procedureforBloodgrouping 10M 

3. Writetheprinciple/procedureforfollowingPracticals 5 M 

a)Coomb’stest.b)GTT 
4. ScientificIdentificationofspotters 5 x1 =5 M 

A. Centrifuge 

B. Coomb’stest. 

C. GTT 

D. Neubauerchamber 

E. RBCPipette 
 

5. Record+Viva-voce 5+5 =10M 

6.  
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MINOR 

II-SEMESTER 

BIOMOLECULES -(CourseNo-1) 

 

COURSEOBJECTIVES 

 

1. Provides information about classification, physico-chemical properties of amino 

acidsandstructural organization ofproteins. 

2. Tounderstandthestructure,propertiesandbiologicalimportanceofcarbohydratesand 

lipids. 

3. Explorethecompositionand structureofnucleic acids. 

UNIT-I 

 

Fundamentals of Biochemistry: History, scope and avenues of Biochemistry. Water as 

abiological solvent. Measurement of PH, Buffers, Biological relevance of Buffers. Outlines 

ofsurfacetension, adsorption and osmosis andtheir biological relevance. 

UNIT-II 

 

Carbohydrates: Classification, monosaccharides, D and L designation, open chain and 

cyclicstructures, epimers and anomers, mutarotation. Reactions of carbohydrates (due to 

functionalgroups - hydroxyl, aldehyde and ketone. Amino sugars, Glycosides. Structure and 

biologicalimportance of disaccharides (sucrose, lactose, maltose, isomaltose, trehalose), 

trisaccharides(raffinose,melezitose).Structuralpolysaccharides(cellulose,chitin,pectin)andstor

agepolysaccharides(starch, inulin, glycogen). Glycosaminoglycans. 

UNIT– III 
 

LipidsClassification,saturatedandunsaturatedfattyacids,structureandpropertiesoffatsand oils 

(acid, saponification and iodine values, rancidity). General properties and structuresof 

phospholipids. Prostaglandins- structure, types and biological role. Lipoproteins- types 

andfunctions. 

UNIT-IV 
 

Amino Acids and Proteins Classification, structure, stereochemistry, chemical reactions 

ofamino acids due to carbonyl and amino groups. 2. Titration curve of glycine and pK 

values.Essential and nonessential amino acids, non-protein amino acids. 3. Peptide bond - 

nature andconformation.Naturallyoccurringpeptides-

glutathione,enkephalin.4.Proteins:Classificationbasedonsolubility,shape,andfunction.Determi

nationofaminoacidcomposition of proteins. 5. General properties of proteins, denaturation, 

and renaturation ofproteins. 6. Structural organization of proteins- primary, secondary, 

tertiary, and quaternarystructures(Eg. Hemoglobinand Myoglobin). 
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UNIT-V 

Nucleic acids and porphyrins, Types of RNA and DNA. Structure of purines and 

pyrimidines,nucleosides, nucleotides. Stability and formation of phosphodiester linkages. 2. 

Effect ofacids, alkali and nucleases on DNA and RNA. 3. Structure of Nucleic acids- Watson-

CrickDNA double helix structure, denaturation and renaturation of nucleic acids, Tm-values 

andtheir significance, cot curves and their significance. 4. Structure and properties of 

porphyrins:Heme,cytochromes andchlorophylls. 

COURSEOUTCOMES 

 

Aftersuccessfulcompletion ofthe practicalcourse student shouldbeableto 

 

1. preparebuffersandapplytheknowedgetocalculatethepHvaluesofchargedbiomolecules. 

2. Identifyvariouscarbohydrates,aminoacidsandlipidspresentinthenaturebyperformingqualitati

veanalysis. 

II -SEMESTER 

BIOMOLECULES -(CourseNo-1) 

Credits-1  
1. Preparationofbuffers(acidic,neutral,andalkaline)anddeterminationofpH. 

2. Qualitativeidentificationofcarbohydrates-

glucose,fructose,ribose/xylose,maltose,sucrose,lactose, starch/glycogen. 

3. Qualitativeidentificationofaminoacids-histidine,tyrosine,tryptophan,cysteine,arginine. 

4. Qualitativeidentificationoflipids-

solubility,saponification,acroleintest,Salkowskitest,Lieberman-Burchardtest. 

5. PreparationofOsazones andtheiridentification 

6. Estimationofproteins inbiologicalsamples: 

a. Biuretmethod. 

b. Folin-Lowrymethod. 

c. UVmethod. 

d. Bradford’sdyebindingmethod 

7. EstimationofaminoacidbyNinhydrinmethod. 

8. EstimationoftyrosinebyMillion’s–reaction 

RecommendedBooks 
 

1. FundamentalsofBiochemistry–Jain,J.L., Jain,S., Jain,N. S.Chand&Co. 

2. Biochemistry–Satyanarayana.UandChakrapani.U,Books&AlliedPvt.Lt 

3.Nelson.D.L. and Cox.M..M -Lehninger’s Principles of Biochemistry- Freeman & Co.-

7 th Edition 
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III  SEMESTERANALYTICALTECHNIQUES–(Course No2) 

COURSEOBJETIVES 

1. Tounderstandthebasicconceptsofanalyticaltechniques. 

2. Togainknowledgeaboutthelatestadvancesinanalyticaltechniques. 

3. Toapplythesetechniquesinresearch. 

UNIT-I 
 

Methods of tissue homogenization. Salt and organic solvent extraction and 

fractionation.Dialysis,Reversedialysis, ultrafiltration, lyophilization. 

Chromatography:principle,procedureandapplicationofpartitionchromatography,adsorptionchr

omatography,ionexchangechromatography,gelchromatography,affinitychromatography,GLC 

and HPLC. 

UNIT-II 

 

Electrophoresis:Principle,procedureandapplicationoffreeflow,zoneelectrophoresis(Paper 

electrophoresis, Gel electrophoresis, PAGE, SDS-PAGE and Disc PAGE). 

Isoelectricfocusing,Highvoltageelectrophoresis,Pulsefieldelectrophoresis, 

Immunoelectrophoretic. 

UNIT-III 

 

Centrifugation: Principle of sedimentation technique. Different types of centrifuge and 

rotors.Principle,procedureandapplicationofdifferentialcentrifugation,densitygradientcentrifug

ation,ultracentrifugation,ratezonalcentrifugation, isopycniccentrifugation. 

UNIT-IV 
 

Colorimetry and spectrophotometry: Laws of light absorption -Beer - Lambert’s law. UV 

andvisibleabsorptionspectra,molarextinctioncoefficientandquantitation.Principleandinstrumen

tationofcolorimetryandspectrophotometry.Principleofnephelometry,fluoromentry,Atomicabso

ption and emission spectrophotometer 

UNIT-V 

 

Important stable radioisotopes used in biochemical research. P 32, I 125,I131, Co 60. C 

14etc. Radiation hazards and precautions taken while handling radioisotopes. Principle 

andapplicationofRIA.MeasurementofradioactivitybyGMcounterandScintillationcounter. 
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III-SEMESTER 

ANALYTICALTECHNIQUES–(Course No-2) 

Credits-1  
 

1. Estimationof ascorbicacid 

2. Separationandestimationoftotalcarotenoidsandβ-carotene 

3. ExtractionandestimationofvitaminA, vitaminE,niacinandfreeamino 

4. EstimationofphosphorusbyFiskeandSubbarowmethodCharacterizationoffats 

–

estimationofsaponificationnumber,iodinenumber,acidnumberandR.M.

Number 

5. ExtractionofPhytoconstitutentsbySoxhletandquantification 

COURSEOUTCOMES 
 

1. Aftercompletingthiscourse,thestudentwill 

2. UnderstandthebasicconceptsandprinciplesofbiochemicaltechniquesnamelySpectrophot

ometry,Fluorimetry,Chromatography andCentrifugation. 

3. AnalysebiochemicalcompoundssuchasCarotenoids,Vitamins,AlkaloidsandFlavonoids. 

4. Identifythecompoundsbyvariousbiochemicaltechniquesandinterprettheresults 

5. Applythelaboratoryskillsandconceptsincarryingoutexperimentsusingsophisticatedinstru

ments. 

ReferenceBooks 

 

1. Physical Biochemistry- Application to Biochemistry and Molecular 

Biology:FriefelderD.WHFreemanandCompany1.PrinciplesandTechniquesof 

BiochemistryandMolecularBiology:-

Ed.K.WilsonandJ.Walker,CambridgeUniverityPress. 

2. TheToolsofBiochemistry:CooperT.G.,JohnWileyandSonsPublication. 

3. Biophysicalchemistry.PrinciplesandTechniques:UpadhayayA,UpadhayayKandNath

N.,Himalayapublishing house. 

4. ExperimentalBiochemistry.CarkJrJ.M.andSwitzerR.L,W.H.FreemanandComp

any. 

5. ResearchMethodologyforBiologicalSciences:Gurumani.N.M.J.P.Publishers.,Che

nnai,India. 

6. Instrumental Methodsof 

ChemicalAnalysis:Chatwal.GandAnand.S.,HimalayaPublishingHouse, Mumbai, 

India. 

7. ABiologist’sGuideto Principles andTechniquesof Practical Biochemistry:Williams. 

B.L.andWilson.K.(ed.)EdwardArnoldLtd.London 

8. Jayaraman, J. (2011). Laboratory Manual in Biochemistry, New Age International 

(P)Ltd. 

9. Sadasivam, S. and Manickam, A. (2005). Biochemical Methods, Second edition, 

NewAgeInternational (P) Ltd. 
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IV-SEMESTER 

BIOENERGETICSANDMETABOLISMOFCARBOHYDRATES AND LIPIDS- 

(CourseNo-3) 

  
COURSEOBJECTIVES 

1. To acquire knowledge related to the intermediary metabolism and the role of 

TCAcyclein central carbonmetabolism. 

2. To learn basic concepts of Bioenergetics, the importance of high energy 

compounds,electron transport chain, synthesis of ATP, mechanisms of oxidative 

phosphorylationandphotophosphorylation. 

3. Tounderstandthefundamentalsofcellularmetabolismofcarbohydratestheirassociationwit

hvariousmetabolicdiseases. 

4. TolearnbiosynthesisanddegradationofLipids,fattyacidsandcholesterol,Metabolismof 

lipoproteins and Ketone bodies. 

UNIT-I 

Principles of thermodynamics, free energy, enthalpy and entropy, Free energy changes 

inbiologicaltransformationsinlivingsystems.Redoxpotential,phosphategrouptransferpotentiala

nd ATP, High-energy compounds,oxidation and reduction reactions. 

 

UNIT-II 

Oxidativephosphorylation,Mitochondriaultrastructure,Energyharnessingcascadefromnutrients

, Reducing equivalents, Electron transport and its carriers-Complex I, II, III, IV;Mitchell’s 

Hypothesis—experimental verification, Determination of P:O ratio, ATP synthesisby F1-FO 

ATP synthase, E. Racker’s experiment. Relation of proton movement and 

ATPsynthesis.Experimental demonstration ofthe movement ofATPsynthase. 

Oxidationandreductionenzymes,utilizationofoxygenabyoxygenase’s,superoxidedismutaseand

catalase.respiratorycontrol,Mechanism,andtheoriesofoxidativephosphorylation. Respiratory 

chain inhibitors and unvouplers of oxidative phosphorylation.Microsomalelectron 

transportsystem. Bioluminescence. 

 

UNIT-III 

Approaches for studying intermediary metabolism. Glucose as fuel, glucose 

transporters,Glycolysis,anditsregulation.Substratecycling,TCAcycle–

functionandregulation,Glyoxylatecycle,Gluconeogenesis,anditsregulation,HMPshuntanditssig

nificance,Uronicacidpathway,Glycogenmetabolismanditsregulationwithspecialreferencetopho

sphorylaseandglycogensynthase,Metabolismoffructose,galactoseandlactose,Biogenesis of 

amino sugars, peptidoglycans, glycosyl aminoglycans and glycoproteins. Inbornerrors 

ofcarbohydrate metabolism. 
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UNIT-IV 

 

Lipid metabolism – Oxidation of fatty acids, Biosynthesis of fatty acids and 

regulation;Metabolism of arachidonic acid; formation of prostaglandins, thromboxanes, 

leukotrienes,Biosynthesisof triglycerides. 

 

UNIT-V 

 

Metabolism of phospholipids, sphingolipids. Biosynthesis of cholesterol and its 

regulation,Formation of bile acids. Role of liver and adipose tissue in lipid metabolism. In 

born errors oflipid metabolism 
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IV-SEMESTER 

BIOENERGETICSANDMETABOLISMOFCARBOHYDRATESANDLIPIDS- 

(CourseNo-3) 

PRACTICALSYLLABUS 

 

1. Isolationofcaseinfrommilk 

2. Preparationoflactalbuminfrommilk 

3. EstimationofreducingsugarbyDNSA(dinitrosalicylicacid)method 

4. TitrationofglucosebyBenedict’smethod 

5. EstimationofureabyDiacetylmonoximemethod 

6. Estimationofcreatinineinserum 

7. EstimationofcholesterolbyZAK’smethod 

 

COURSEOUTCOMES 
Afterthe completion ofthis course,thestudent willbeableto 

 

1. Explainthebroadoutlinesofintermediarymetabolismandimportanceofcarbohydratemeta

bolismin life. 

2. DescribetheimportanceofElectrontransportandATPproductionmechanism. 

3. GaininknowledgeinCarbohydratemetabolismandtheirassociatedwithdisorders. 

4. Describethedetailsof lipidmetabolism. 

 

RECOMMENDEDBOOKS 
1. PrinciplesofBiochemistry,White.A, Handler, PandSmith. 

2. Biochemistry,LehningerA.L. 

3. Biochemistry,DavidE.Metzler. 

4. Biochemistry,LubertStryer. 

5. TextofBiochemistry,WestandTodd.
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IV-SEMESTER 

ClinicalBiochemistry-(CourseNo-4)  
 

COURSEOBJECTIVES 

 

1. Tounderstandthebasicconceptsoflaboratorytechniques. 

2. Tounderstandthebasicconceptsoforganfunctions. 

3. Togainknowledgeaboutvariousinvestigationsandtheirinterpretations. 

UNIT-I 

Clinical Biochemistry Laboratory and Investigation of Homeostasis. The use of 

biochemicaltests- Specimen collection and types, Automation and Computerization Water 

and electrolytehomeostasis - renin angiotensin – aldosterone system Pathological variations 

of water andelectrolytes- diagnosis and Interpretations Self Study: Acid base balance and 

imbalance -Mechanismof regulations, Anion gap, Acidosis and Alkalosis. 

UNIT-II 

Abnormal Hemoglobin and Inherited Disorders 9hrs Inborn errors of Metabolism: Patterns 

ofinheritance-

alkaptonuria,phenylketonuria,albinism,glycogenstoragediseasesandinheriteddisordersassociat

edwithureacycle.Abnormalhemoglobinand’hemoglobinopathies- Sickle cell anemia and 

thalassemias, porphyrias and porphyrinurias.Self-study:Plasmaproteins in health and diseases 

UNIT-III 

InvestigationofRenalandGastricFunctions.Renalfunctionstests:Preliminaryinvestigations, tests 

based on GFR, RPF and tubular function. Diseases related to kidney -nephritis, nephrosis, 

uremia, renal failure, renal calculi, renal hypertension, renal tubularacidosis, diabetes 

insipidus.. Dialysis - hemodialyis and peritoneal dialysis. Gastric functiontests: Examination 

of resting content, Fractional gastric analysis, stimulation tests, Tubelessgastric analysis. 

Malabsorption syndrome, acidity, ulcers - gastric, duodenal and peptic, coloncancer, 

pancreatitis, gastric and pancreatic ‘function tests. Self study: Gout, Leschnyhansyndromeand 

oroticaciduria. 

UNIT-IV 

Liver Function Tests and Lipid Disorder Liver function tests: Tests based on abnormalities 

ofbile pigment metabolism, detoxification and excretory functions. Diagnosis of different 

typesof jaundice. Pancreatic function tests. Diseases relating to liver - jaundice, cirrhosis, 

hepatitis,cholestasis, cholelithiasis, hepatic coma, hepatic carcinoma, inherited diseases of 

bilirubinmetabolismLipid:Lipoprotinemiasandatherosclerosiscoronaryheartdiseasesandhypert

ension.Selfstudy: Biochemicalchanges incancer-detection oftumor markers 

UNIT-V 

Blood Glucose Regulation and Enzymes of Diagnostic Importance 9hrs Carbohydrates:Blood 

glucose level - regulation and its clinical significance, Diabetes mellitus, Glycosuriaand GTT. 

Enzymes and Isoenzymes of clinical importance - general principles of assay -

Clinicalsignificanceofenzymesandisoenzymes(LDH,CK,phosphatase,5'nucleosidase, 
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amylase,lipase,acetylcholinesterase,transaminaseandgammaglutamyltransferase)Selfstudy:men

ingitis,encephalities,epilepsy,Parkinson’s,Alzheimer’s,cerebralpalsy. 

IV                                                   IV-SEMESTER 

ClinicalBiochemistry-(CourseNo-4) 

PRACTICALSYLLABUS 
1. Bloodanalysis: 

IronandHemoglobin,Glucose,GTT.10hrs 

2. SerumandUrineanalysis: 

Creatine,chloride,phosphorus,calcium.10hrs 

3. Lipidprofiles(Serum)– 

Totalcholesterol,triglycerides,HDL,LDL5hrs 

4. Liverfunctiontests – 

Total Bilirubin, total protein, albumin, globulin, albumin/globulin ratio, 

AST,ALT,ALP 10 hrs 

5. Kidney function 

testsUrea,creatinine,uricac

id. 

COURSEOUTCOMES 
1. Aftercompletingthiscourse,thestudentwill: 

2. Obtain basic knowledge about specimen collections, pathological variations 

ofwater,electrolytes 

3. Interprettheresultstodiagnosetheabnormalfunctionsoforgans. 

4. Understand the antinutrient factors and its implication on other nutrients 

infood.Understand the, patterns of inherited disorders and disorders of 

hemoglobinmetabolism 

5. Correlatethetestsused forrenal andgastricfunctionsandtheirinterpretations 

6. Impartthediagnostictestsforliverfunction andlipoproteinmetabolicdisorders 

7. Evaluatethealterationsinbloodglucoseregulationandenzymesofclinicalimpor

tance 

REFERENCEBOOKS 
1. Gowenlock, A.H. and Donald, J(2002). Varley’s practical clinical 

Biochemistry,sixthedition, CBSpublicationsand Distributors,NewDelhi. 

2. Sembulingam,KandSembulingam,P(2010).EssentialsofMedicalPhysiology,fifth

edition. JaypaeBrothers (p) ltd, NewDelhi. 

3. Burtis and Ashwood (2007) Tietz Fundamentals of Clinical chemistry, 6th 

edition,WBSaundersCompany,OxfordSciencePublicationsUSA. 

4. ChatterjeeandShindae(2012).Textbookofmedicalbiochemistry,8thedition. 

 

5.Devlin,T.M(2010).TextBookofBiochemistrywithclinicalcorrelations,7thedition

.NewYork. 

6.Gans,GandMurphy,J.M.(2008).ClinicalBiochemistry,fourthedition,ChurchillLivingstone,Else

vier 
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V - 

SEMESTERNUTRITIONALBIOCHEMISTRY-

(CourseNo-5) 

Credits-3  
CourseObjectives: 

 

1. To compile various Nutrition and balanced diet,various dietary requirements 

ofnutrients. 

2. Toacquireknowledgeaboutprotein caloriemalnutrition 

3.  To revise the facts about Fat- and Water-soluble vitamins and their importance. 5. 

Toextractfacts aboutObesity and variouslifestyleassociated diseases 

UNIT-I 

Animal and vegetative foods – chemical composition. Nutrients – Essential Nutrients 

andtheir classification. Digestibility, absorption and biochemical functions of macro 

nutrients,Carbohydrates – dietary requirements. Proteins – Nitrogen balance studies, 

Determination ofBiological values of proteins, Specific Dynamic Action, improvement of 

protein quality bysupplementation and fortification. Lipids– Dietary needs of lipids, essential 

fatty acids.Calorific values of foods, Basal metabolic rate and its determination, factors 

influencingBMR. 

UNIT-II 

Clinical nutrition – role of diet and nutrition in prevention of atherosclerosis and obesity, 

roleof leptin in regulation of body mass. Starvation – Protein sparing treatment during 

fasting,Proteincaloriemalnutrition–

KwashiorkarandMarasmus,Nutritionalrequirementsforpregnantand lactating women and aged 

people. 

UNIT-III 

Biologicaleffectsofnon-nutrients,dietaryfibre,physiologicalactions.Antinutrients–Protease 

inhibitors, hemagglutinins, hepatotoxin, goitrogens, cyanogenic glucosides, 

methylxanthines,oxalates.Toxinsfrommushrooms.Biologicaleffectsoffoodcontaminants–

Hexachlorobenzene,arsenic,DDT,cadmium,mercury,lead,aflatoxins,foodadditives-saccharin 

and sodium nitrite. Animal foods and seafoods. Food allergy – role of allergens,diagnosis and 

management of food allergy. Food processing and loss of nutrients 

duringprocessingandcooking. 

UNIT-IV 

Vitamins – Fat soluble vitamins (A,D,E,K) and Water soluble vitamins (B complex and 

C)(Sources, biological functions and RDA), Disorders of vitamins A, D, E, K , Vitamin C 

andB-complexvitamins:Thiamin,Riboflavin,Niacin,Pantothenicacid,Lipoicacid,Pyridoxine, 

Biotin, folic acid and vitamin B12.Minerals- iron, calcium,iodine, 

selenium(Sources,biologicalfunctionsandRDA).DeficiencydisordersofmineralsNutritionalreq

uirementsin infancy,childhood,pregnancyand lactationand old age. 

UNIT-V 

Obesity–Causes,AnthropometricmeasurementsandDietmanagement.Dietarymanagement in – 

Infection, Fever, Constipation, Diabetes mellitus, Peptic Ulcer, 

PCOS,Hypertension,Cardiovasculardiseases,Pancreatitis, Cirrhosisand Cancer
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V - 

SEMESTERNUTRITIONALBIOCHEMISTRY-

(CourseNo-5) 

Credits-1  
 

PRACTICALS 

1. Determination ofreducedAscorbicacidby DCPIPmethod 

2. DeterminationoftotalAscorbicacidbyDNPHmethod 

3. Determinationofcalciuminthefood 

4. Isolationofcaseinfrom milkand determinationofitsproteinbyany method 

5. Determinationofcholesterolofedibleoil 

6. Determinationofashcontent 

7. Determinationofmoisturecontentoffoods/foodgrains/powders 

8. Determinationoffructosefromhoney/fruitpulp 

9. Determinationofpyridoxineoffruits/leaves 

10. Isolationoflactosefromskimmedmilkandtheestimationoflactose 

11. Determinationofiodine valueofedibleoil bytitrimetry 

12. Determinationofacidvaluebytitrimetry 

COURSEOUTCOME 

1. Analyse the role of various nutrients, their dietary allowances and relate in day-to-

daylife. 

2. Revise the Knowledge about the water- and fat-soluble vitamins and 

itssignificance and itsfunctions 

3. OutlinetheKnowledgeaboutObesityandobtainingbetterresults 

REFERENCEBOOKS: 

1. SmithEL(1983)Principlesofbiochemistry:mammalianbiochemistry:McGraw-

HillCompanies. 

2. Chatterjee CC(1951)Humanphysiology:MedicalAlliedAgency. 

3. MurrayR,GrannerD,MayesP,RodwellV(2003)Harper’sillustratedbiochemistry(LA

NGE basicscience): McGraw-HillMedical. 

4. Guyton Aurcher C, Hall John E (2006) Text book of Medical Physiology. 

ElsevierIndiaPvt. Ltd. NewDelhi. 

5. DixonM,WebbE(1979)Enzymeinhibitionandactivation.Enzymes3:126-136. 

6. RaoC(1973)UniversityGeneralChemistry:AnIntroductiontoChemicalScience:Mac

Millan India. 

7. Price NC, Frey PA(2001) Fundamentals of enzymology.

BiochemistryandMolecularBiology Education 29: 34-35. 

8. PalmerT,BonnerPL(2007)Enzymes:biochemistry,biotechnology,clinicalche

mistry:Elsev
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V - 

SEMESTERENZYMOLOGY-

(CourseNo6) 

COURSEOUTCOMES 
 

1. Toenlighten thestudents aboutenzyme kinetics. 

2. Tohelp thestudents tounderstand themechanism ofaction of enzymes. 

3. Tohelpthestudents tolearntheapplicationsof enzymes. 

UNIT-I 

Introduction to enzymes: Holoenzyme, apoenzyme, prosthetic group. Interaction 

betweenenzyme and substrate- lock and key model, induced fit model., enzyme specificity 

and types.IUB system of classification and nomenclature of enzymes (Class and subclass 

with oneexample)Ribozymes, Abzymes. 

UNIT-II 

Enzyme kinetics: Importance, order of reaction, study of the factors affecting the velocity 

ofenzyme catalyzed reaction- enzyme concentration, temperature, pH, substrate 

concentration,inhibitors and Derivation of Michaelis -Menten equation and Km value 

determination and itssignificance. Definition of Vmax value of enzyme and its 

significance.Lineweaver- Burkplot(Only forsinglesubstrate enzymecatalyzed reaction). 

UNIT-III 

Methods of measurements and expression of enzyme activity. Unit of enzyme activity-

definitionandimportance.Enzymeinhibition:Reversibleandirreversible–examples.Reversible- 

competitive, noncompetitive and uncompetitive inhibition- explanation of 

doublereciprocalplot with examples. 

UNIT-IV 

Enzymeregulation–

covalentlymodulatedenzymeswithexamplesofadenylationandphosphorylation and allosteric 

regulation- example Aspartate tras carbamoylase. Isoenzymes-Lactatedehydrogenaseand 

creatinephosphokinase. Zymogens 

UNIT-V 

Immobilizationofenzymes,methodsofimmobilization.Industrialusesofenzymes:Detergentenzy

mes, thermo stablealpha amylase,papain,chymotrypsin 
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V - 

SEMESTERENZYMOLOGY-

(CourseNo-6) 

Credits-1  
 

PRACTICALSYLLABUS 

 

 

 

1. Assayofα-amylaseactivityinsaliva 

 

2. Determinationofoptimum pHofaplant/animalor microbialenzyme. 

3. Studyingtheeffectofdifferenttemperaturesduringenzymeactivitymeasurements. 

4. StudyingtheeffectofdifferentpHduringenzymeactivitymeasurements. 

5. Substratesaturationand determinationofKmvaluefromMichaelisMentencurve. 

Aftercompletingthiscourse,thestudentwill: 

 

1. Acquiretheknowledgeofstructureandorganizationofprotein 

2. Identify the different classes of enzymes, the methods used for purification 

ofenzymesanddescribeenzymekineticsforbisubstrateandmultisubstratereactions. 

3. Doresearchina contemporaryactionofenzymeand enzymeinhibition. 

4. Explaintheenzyme regulationandmultienzyme complex. 

5. Exploretheapplicationsofenzymesinclinicalandvarious industrialsectors. 

REFERENCEBOOKS 

 

1. Enzymes:M.DixonandE.C.Webb.LongmanPublication. 

2. Enzymology:NicholasandPrice 

3. Biochemistry:D.VoetandJ.G.Voet,JohnWiley&sonsInc.NewYorkChischesterBrisbane

,Toronto,singaporeISBN0-471-58651-X 

4. Biochemistry: L.Stryer.and Hall,J.E.,Libraryofcongresscataloguing-

inpublicationData,Bery, JeremymarkISBN-0-7167-4684-0. 

5. Enzymes:TrevorPalmerAffiliatedEast-WestPressPvt.Ltd,NewDelhiISBN81-7671-04 
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                 GOVT. COLLEGEFORWOMEN(A)SRIKAKULAM 

DEPT. OF BIOCHEMISTRY 

B.ScSEMESTER–II,PAPER-II 

BIOCHEMISTRY(MINOR) 

MODELQUESTIONPAPER 
Bio-Molecules 

CODE:BCH-I 

TIME:3hrs. MARKS:60 

---------------------------------------------------------------------------------------------------- 

SECTION-I 

writeessayQuestionAnsweranyFiveofthefollowing 5x8=40 

 
1) a)writeabouttheBiologicalBuffers? 

(OR) 

b)Writeabout thePH and Pkavalues ofwater? 

 
 

2) a) WritetheClassificationofCarbohydrates? 

(OR) 

b) WritetheHomopolySaccarides? 

 
 

3) a)Writethegeneral properties offats&Oils? 

(OR) 

b) Membranecompositionandorganization(fluidmosaicmodel) 

 
 

4) a) WritetheTitrationcurveofglycogen?PH&pkaValey? 

(OR) 

b)StructuralOrganizationofProteins? 

 
 

5) a)WriteaboutthestructureofNucleicacidwatsoncricdoublebellivemodel. 

(OR) 

b)WritetheStructureofcytochrome? 
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Section-II 
 
 

ShortQuestionsAnsweranyfiveofthefollowing 5x4=20 

1. ElectricalConductivity? 

2. AnalysisofDrinkingwater&pondwater? 

3. Writeaboutthedisaccharides? 

4. BacterialcellwallofPolysaccharine? 

5. WritethePhospholipids? 

6. WriteabouttheLipoProteins? 

7. NaturallyaccruingPeptides? 

8. DenaturationsofProteins? 

9. Structureoft.RNA? 

10. StructureofChloro phil? 
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B.Sc. Choice Based Credit System (CBCS) 

Subject:B I O C H E M I S T R Y  
Model Question Paper (Theory) 

Paper: III/IV 
Time: 3 Hrs                                                                                                                         Max. Marks: 60 

SECTION - A 

Answer ANY FIVE questions 

Each question carries 10 marks 5 x 8M = 40 Marks 

(Select two questions in each unit) 

1. a) UNIT-I 
OR 

b) UNIT-I 
 
2. a) UNIT-II 

OR 
b) UNIT-II 

 
3. a) UNIT-III 

OR 
b) UNIT-III 

 
4. a) UNIT-IV 

OR 
b) UNIT-IV 

 
5. a) UNIT-V 

OR 
b) UNIT-V 
 

                                                                                        SECTION - B 

Answer ANY FIVE questions 

Each question carries 5 marks 5 x 4 = 20 M 

           6. UNIT-I 

7. UNIT-I 
 8. UNIT-II 
 9. UNIT-II 
10. UNIT-III 
 11. UNIT-III 
 12. UNIT-IV 

 13. UNIT-IV 

 14. UNIT-V 

 15. UNIT-V 
 
 

******************************** 
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