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10 16 13.2 8 26 8.4 250
TOTAL        20 32 26.4 16 32 16.8 500

 Student contact hours per week : 32 Hours (Min.)  Total Marks for B.Sc.-III (Including English) : 1100
 Theory and Practical Lectures : 48 Minutes Each  Total Credits for B.Sc.-III (Semester V & VI) : 36
 DSC- Discipline Specific Core Course. four subjects (Courses) from B.Sc.-III CBCS curriculum 

Biochemistry (opt.),

 AECC- Ability Enhancement Compulsory Course (1A & 1B)- English
 Practical Examination will be conducted annually for 50 Marks per course (subject).
 Except English, combined passing for four theory papers of 50 marks each. i.e. Min. 18 marks required 

for passing out of 50.
 There shall be separate passing for theory and practical courses.



SHIVAJIUNIVERSITY, KOLHAPUR

REVISEDSYLLABUS FORBACHELOR OFSCIENCE PART- III: BIOCHEMISTRY

1.TITLE: Biochemistry
2.YEAROFIMPLEMENTATION: Revised Syllabus will be implementedfromJune2024 onwards.
3. PREAMBLE:

This syllabus is framed to give sound knowledge with understanding of Biochemistry to 
undergraduate students of three years of B.Sc. degree course. Students learn biochemistry as a 
separate subject from B.Sc. I. The goal of the syllabus is to make the study of biochemistry 
popular, interesting and encouraging to the students for higher studies including research. The 
new and updated syllabus is based on a basic and applied approach with vigor and depth. At 
the same time precaution is taken to make the syllabus comparable to the syllabi of other 
universities and the needs of industries and research.
The syllabus is prepared after discussion at length with number of faculty members of the 
subject and experts

from industriesandresearchfields.Theunitsofthesyllabusarewelldefined,takinginto consideration
the level and capacity of students.

4. GENERALOBJECTIVESOFTHECOURSE:
1)Tomakethestudentsknowledgeablewithrespectto thesubjectandpracticable applicability.
2) Topromoteunderstandingofbasicandadvancedconceptsin biochemistry.
3) Toexposethestudents tovarious emergingareasofbiochemistry.

4) Topreparestudentsforfurtherstudies,helping intheirbrightcareerinsubject.
5) Toexposethestudentstodifferentprocessesusedin 
industries and research fields.

6)To develop their ability to apply the knowledge of Biochemistry 
In day to day life.

7)Topreparethestudents toaccept thechallenges in lifesciences.
8) Todevelopskillsrequiredinvariousindustries,researchlabsandinthefieldofhuman health.

5. DURATION:Thecourseshallbeafulltimecourse.
6.PATTERN:Patternof ExaminationwillbeSemester.
7. MEDIUMOFINSTRUCTION:Themedium of instructionshall be inEnglish.
8.STRUCTUREOFCOURSE -

1) B.Sc.III:TotalNumberofPapers-8

Sr.No. Subjects Marks

SEMISTERV
1. Course –IX 40+10
2. Course – X 40+10

3. Course – XI 40+10

4. Course – XII 40+10

SEMISTERVI

5. Course– XIII 40+10

6. Course – XIV 40+10

7. Course – XV 40+10

8. Course – XVI 40+10

PRACTICAL

1. Practical Course 200

Total 600



2) StructureandTitles ofPapersofB.Sc.III Course:

SEMESTERV
Papers
Course - IX(DSE – E57) -Molecular Biology 
Course - X (DSE–E58)-Genetic Engineering
Course - XI (DSE – E59) -Biomembrane Transport And Cytoskeleton 
Course–XII (DSE–E60)-Biochemical Techniques and Bioinformatics

SEMESTERVI
Papers
Course-XIII (DSE–F57)- Neurochemistry 
Course-XIV (DSE –F58)- Cancer Biology
Course-XV (DSE–F59)- Clinical Biochemistry and Immunochemistry 
Course - XVI (DSE – F60) -Fermentation Technology

9. SCHEME OFTEACHINGANDEXAMINATION:

[Theschemeofteachingandexaminationshouldbegivenasapplicableto thecourse/paper concerned.]

Sr. No. Subject/Paper
TeachingScheme 
( Hrs/week)

L
P

Total

1 Course–IXandXIII 3
2 Course– X and XIV 3
3 Course– XIandXV 3
4 Course– XIIandXVI 3 12
5 Practical 20 20

Total 32

10. SCHEMEOF EXAMINATION:

• Theexamination shall be conductedatthe end ofeach semesterofacademicyear.
• Eachtheorypaper shallcarry40marks.
• Theevaluationoftheperformanceofthestudents intheorypapersshall beonthe basis 
of each semester examination of 200 marks.
• Theevaluationoftheperformanceofthestudentsinpracticalshallbeonthebasisof annual 
examination of 200 marks
• QuestionPaperwill besetin viewofthe/inaccordancewith theentiresyllabusand 
preferably covering each unit of syllabi.

11. EQUIVALENCEINACCORDANCEWITHTITLESANDCONTENTOFPAPERS 
FOR REVISED SYLLABUS

Sr.
No.

TITLEOFOLDPAPER TITLE&CODEOFNEW PAPER

1 PaperIX–
Molecular Biology

Course- IX(DSE – E57) -
Molecular Biology

2 PaperX –
Cell Biology

Course -XI (DSE – E58)-
GeneticEngineering

3 PaperXI-
BiomembraneTransportAnd 
Cytoskeleton

Course -XI (DSE – E59)-
BiomembraneTransportAndCytoskeleton

4 PaperXII-
BiochemicalTechniques

Course – XII(DSE – E60)-
BiochemicalTechniquesandBioinformatics

5 PaperXIII –
Neurochemistry

Course-XIII(DSE–F57)–
Neurochemistry

6 PaperXIV–
CancerBiology

Course-XIV(DSE– F58)-
CancerBiology

7 PaperXV – Course-XV(DSE – F59)–



Clinical Biochemistry ClinicalBiochemistryandImmunochemistry
8 PaperXVI–

Fermentation Technology
Course -XVI(DSE – F60)-
Fermentation Technology

9 Practical Practical

12. OTHERFEATURES:

(A) LIBRARY:ReferenceandTextBooks,JournalsandPeriodicals, 
Reference book list is mentioned below the course syllabus.

(B) SPECIFICEQUIPMENTS : Necessaryto run theCourse –
OHP,Computer,L.C.D., Projector

(C) LABORATORYSAFETYEQUIPMENTS:

1) Fireextinguisher
2) Firstaidkit
3) Fumigation chamber
4) Stabilizedpowersupply
5) Insulatedwiringforelectric supply.
6) Goodvalves, distribution pipes &regulators for gas supply.
7) Operationalmanualsfor instruments.
8) Emergencyexits



SHIVAJIUNIVERSITY, KOLHAPUR
B.Sc.-III Biochemistry Semester V

COURSE- IX(DSE– E57)MOLECULAR BIOLOGY
(Credits2,Total lectures- 45)
UnitI [23]
IntroductiontoTranscriptionandTranslation

1. Eucaryotictranscriptionand regulation:(allpoint atintroductorylevel)
a. RNApolymerasestructureand assembly,
b. RNApolymeraseI, II,III,
c. Transcriptioninitiation,elongationandtermination,activationandr

2. Splicing,RNAediting,Nuclearexportof mRNA,mRNAstability,catalytic RNA
3. Thetranslationmachinery,ribosomes, compositionandassembly,
4. Mechanismofeukaryotictranslation

a. Initiation
b. Elongation
c. Termination

Unit II [22]
DNArepairandmutation

1. DNArepair
2. Photoreactivation,
3. Mismatch correction
4. SOS repair.

TypesofMutation
a. Pointmutations:-Nonsenseand Missense
b. Intragenicandintergenic suppression,
c. Frameshift mutations,
d. Physical,chemicalandbiologicalmutagens.

Recommendedbooks:
1. StryerL(1995) Biochemistry, 4th edition, W. H.Freeman &company, NewYork.
2. NelsonandCox,(2010), Lehninger’sPrincipalsofbiochemistry.
3. WatsonJ.D.,Hopkins,N.H.,Roberts,J.W.,Steitz,J.A.andWeiner,A.M.(1988) 

Molecular biology of the gene, 4 th edition, The Benjamin/Cummings publishing 
companies, inc, California.

4. BenjaminLewin(1999) Genes(allvolumes),oxfordUniversityPress,Oxford.
5. WeaverR.F.(1999)Molecularbiology,WCBMcGraw-Hill companies,Inc,NewYork.
6. BrownTA(1995)Essentialmolecularbiology,vol. I,Apracticalapproach,IRLpress, 

Oxford.
7. GenesandGenomesMaxineSingerandPaul Berg

COURSE- X(DSE– E58)GENETICENGINEERING
(Credits2,Total lectures- 45)

Unit I
Introductionandtools ofGenetic Engineering [22]
1. Enzymes:-RestrictionEndonuclease–introductiontoclassI,II,andIII,egEcoR1BamH1b. Reverse 
transcriptase c) S1 Nuclease d) DNA ligases c) Alkaline Phosphtase
2. Cloningvectors:-propertiesandconstruction ofPlasmidpBR- 322,Cosmids,lamdaphage
3. PassengerDNA- cDNA synthesis
4. Hoste.gE.coli

Unit II
Techniquesand ApplicationofGeneticengineering [23]
1.GenecloningTechniques–hybridisation,rDNAsynthesis, genetransfermethods, 
screening
2. Production of human insulinbyr DNA technology
3. Principle,Workingand application ofPCR
4. Blottingtechniques- southernandwesternblottingandtheirapplication
5. Application ofgeneticengineering.



Recommendedbooks:
1. Genetic engineeringbyvermap.s
2. PrinciplesofGeneManipulation:AnIntroductionToGeneticEngineering”byOldRW and 

Primrose SB
3. GeneticEngineering(OxfordHigherEducation)”bySmitaRastogiandNeelamPathak
4. GeneticEngineering”byLMNarayananandAMani
5. GeneticEngineering”byVermaPSandAgarwalVK



COURSE-XI(DSE– E59)BIOMEMBRANE TRANSPORTANDCYTOSKELETON
(Credits2,Total lectures- 45)

Unit I [22]
Transportacross biomembranes
Structureand function ofplasma membrane (Sangerand Nicholsonmodel)

1. Active, passiveandfacultative transport
2. Ion channels.
3. Symportandantiportsystem.
4. Organisationandsignificance of

a. Na+ -K+ ATPase,
b. Na+-H+ATPase,
c. Ca++-ATPasepumps.

5. Endocytosis,
6. Pinocytosisand
7. Phagocytosis,
8. Receptormediatedendocytosis,transcyctosis.

Unit III [23]
SpecializedtransportsystemsandCytoskeleton

1. Gapjunctions transport,
2. Nuclearpores transport,
3. Transportofwater–Aquaporins
4. Elements of cytoskeleton

a. Microtubules,
b. Microfilamentsand
c. Intermediaryfilaments.

Recommendedbooks:
1. MolecularCellBiologybyH. Lodish,DavidBaltimore,et alW.H.FreemanPublication, 1996
2. BiologicalMembranes Findlayand Evans
3. BiochemistryofTissuesbyBanks
4. CellbyCooper
5. StryerL(1995) Biochemistry, 4th edition, W. H.Freeman &company, NewYork.
6. NelsonandCox,(2010), Lehninger’sPrincipalsofbiochemistry.



COURSE- XII(DSE– E60) BIOCHEMICAL TECHNIQUE ANDBIONIFORMATICS
(Credits2,Total lectures- 45)
Unit I [22]
Basicofbioinformatics
1. Introductionto bioinformatics
2. Database
3. Informationsource(NCBI,GDB,MGD)
3. Informationsource(NCBI,GDB,MGD)
4. Databaseretrievaltool(ENTREZ,OMIM,PubMED)
5. Databasesimilaritysearching(BLAST)
6. Applications

UnitII [23]
Chromatography
1. Principle,techniqueandapplicationsof

(Discussionshouldincludeselectionofmatrix,columnpackingsampleapplication mechanical of 
separation important application and advantages)

a. Affinitychromatography,
b. HPLC
c. Reversephasechromatography,
d. Gaschromatography

2. Electrophoresis
1. Isoelectricfocusing,
2. Capillaryelectrophoresis
3. Pulsefield gel electrophoresis
4. 2D electrophoresis

Recommendedbooks:
1) Protein PurificationbyRobertScopes,SpringerVerlagPublication,1982
2) Toolsin BiochemistryDavid Cooper
3) MethodsofProtein andNucleicacidResearch,OstermanVolI–III
4) CentrifugationD. Rickwood
5) PracticalBiochemistry, Vth edition,Keth,WilsonandWalker.
6) Bioinformaticsbyrastogi



SemesterVI

COURSE-XIII(DSE–F57) NEUROCHEMISTRY
(Credits2,Total lectures- 45)
Unit I [22]
Nervoussystem 
Anoverviewof

1. CentralNervousSystem,
2. Peripheraland AutonomicNervous system.
3. CellsofNervousSystem–Neurons,Astrocytes,Glialcells,Oligodendrocytesand 

Schwan cells.
Neurotransmission

1. Membranepotentials,
2. Actionpotential–

a. Depolarization,
b. Repolarizationand
c. Hyperpolarization,

3. Restingpotential
4. Axonal Neurotransmission

Unit II [23]
NeurotransmissionandDisease ofnervoussystem

1. Action ofneurotransmitters
a. Acetyl choline,
b. GABA,

2. Agonistsand Antagonists – their mode ofaction and effects
3. Diseaseofnervoussystem

1. Parkinson’s disease,
2. Alzheimer’sdisease,
3. Schizophrenia,and
4. Multiplesclerosis.

Recommendedbooks:
1. NeurochemistrybyFerdinand Hucho,VCH Publication, 1986
2. MolecularcellBiology,byLodish,Baltimore,etalW.H.Freeman&Co.!996
3. BasicNeurochemistrybyM.P.Spiegel



COURSE-XIV(DSE–F58)CANCER BIOLOGY
(Credits2,Total lectures- 45)
Unit I [22]
Cancercell

1. Characteristicsofcancercell
2. Typesofcancer

a. Benign
b. Malignant

3. Metastasis
4. Tumormarkers(CEA,AFP) 

Carcinogen
1. Chemical:-Baseanalogues,Alkyatingagentsandintercalatingagents 

Physical: - Radiation energy
Biologicalmutagens: -RNA andDNA TumorvirusesandRetrovirus viral oncogene

Unit II [23]
ChemicalCarcinogenesisandtherapies

1. Geneticand epigeneticcarcinogens:-SrcandRasgene
2. Procarcinogensand cocarcinogens,
3. Mutagenicagents(Nicotine),
4. Testingforcarcinogenicity-Ames test.
5. Physical,chemicalandothertherapies

Recommendedbooks:
1. KlaassenCD,AmdurMO&DoullJ(1986)CasarettandDoull’sToxicology,IIIrd edition, 

Macmillan publishing company, New York. 26
2. WilliamsPL&BursonJL(1985)IndustrialToxicology,Van-NostrandReinhold,New York.
3. HayesAW(1988)Principlesandmethodsoftoxicology,IIndedition,Ravenpress New 

York.
4. StewartC P&StolmanA(1960)Toxicology,volI, Academicpress,NewYork.



COURSE- XV(DSE–F59) CLINICALBIOCHEMISTRYAND IMMUNOCHEMISTRY
(Credits2,Total lectures- 45)
Unit I [22]
Laboratory setup and safety and enzymes in diagnosis and monitoring of disorders 
Requirementsofsettingupofclinicallaboratory,SIunitsinclinicallaboratory,collection preparation, 
preservation, and handling of clinical samples, quality control,

1. Useof enzymein clinicalbiochemistry
a. LDH,
b. SGPT,
c. SGOT,
d. Acidandalkalinephosphatase,
e. amylase,

Indiagnosisandmonitoringofdisorders

Unit II [23]
Liver

1. Bilirubinmetabolism,
2. Typesofjaundiceand clinical assesment,
3. Kidneyandheart

a. Glomerularfiltrationrate
b. Renalthresholdand clearancevalue
c. Roleofenzyme inassessmentofmyocardialinfraction

4. Immunochemistry(introductorylevel)
a. Naturalandacquired immunology

b. Natureof immuneresponse
c. TcellandBcell 
d.Structure of IgG
e.Antigen–antibodyinteraction f.Phagocytosis 
by microphages
g.Radial,single,anddoublediffusionmethod

Recommendedbooks:
1. ClinicalChemistrybyKaplanL.A. and PesceA.J. C. V. Mosby,1989
2. ClinicalBiochemistrybyW.J.Marshall and S. K.Bangert, ChurchillLivinston N.Y. 1995
3. PracticalClinicalBiochemistry(Varley)byGowenlock
4. BiochemicalAspects ofHuman DiseasesbyElkeles and Tavill
5. TextbookofMedicalPhysiologybyA.C.GuytonandJ.E.Hall,W.B.Saunders 

Publication, 9th Edition , 1996



COURSE-XVI(DSE–F60)FERMENTATION TECHNOLOGY
(Credits2,Total lectures- 45)
Unit I [22]
Upstream Processing

1. Microbialcellgrowthand kinetics
2. GrowthMedium–microandmacronutrients
3. Designandpartsoffermenter
4. Constructionmaterials,

Varioussterilizationtechniquesfor
a. Solid,
b. Liquid
c. Gases,
d. Aerationandagitation,foam, auxillaryequipments

Unit II [23]
Fermentationanddownstream processing

1. Batch,
2. Fed-batchand
3. Continuous fermentation
4. Principleoftechniques-cellhomogenization,liquid-liquidextraction,filtration,distillation, 

ultrafiltration
5. Industrialproductionofalcohol

Recommendedbooks:
1) Moo-YoungM.ed.( 1985 )ComprehensiveBiotechnologyvol:I& II,Pergamon Press N.Y.
2) RatledgeCandKristiansenB.eds.(2001)BasicBiotechnology2nded.Cambridge Univ 

Press Cambridge.
3) OldR.WandPrimoseS.D(1995)PrinciplesofGeneManipulation5thed. 

Blackwell Scientific Pub. Oxford.
4) BaileyJ.EandOllisD.F.(1986)BiochemicalEngineeringFundamentals 2nded.McGraw Hill 

Book Company, N. Delhi.
5) AibaS, HumphreyA.E.and N. F.Millis(1973)BiochemicalEngineering,2nd

EditionUniversityof Tokyo Press, Tokyo, Japan.



6) StanburyP.F.,WhitakerA,andHallS.J.(1997)PrinciplesofFermentationTechnology2 nd 
ed.Aditya Books Pvt. Ltd, N.Delhi.

7) MukhopadhayaS.N.(2001)Process BiotechnologyFundamentals.VivaBooksPvt. Ltd. 
N.Delhi.

8) RehmH.Jand ReedG. ( 1985)Biotechnologyvol.I& II.VCH, Basel.
9) StainerR. Y.IngrahmJ.L.,WheelisM. L.andPainterP. R.(1987)GeneralMicrobiology5th 

Edition, Macmillan Press Ltd. London



PracticalCourse
Figuresshowntotherightindicatenumberofpractical/srequired.

A] Colorimetricestimations:-
1. Estimationofbacterial proteinbyFolin cio-calteumethod. (1)
2. Quantitativeestimationof amino acidsbyusingninhydrin method. (1)
3. EstimationofalcoholbyK2Cr2O7.(1)
4. Estimationoftotalcarbohydrate byPhenol-H2SO4method. (1)
5. Estimationof reducingsugar byDNSA method. (1)

B] Enzymestudy:-
6. Studyofamylaseenzymeassay.(2)
7. Studyof optimumpHof Amylase.(1)
8. StudyofoptimumtemperatureofAmylase.(1)
9. Studyof substrateconcentrationon Amylase. (1)
10. Studyof effect of activatoron amylaseactivity.(1)
11. Studyof effect of inhibitoron amylase activity.(1)
12. ProductionofAlcoholfromBeker’syeast.(2)

C] Isolations:-
12. IsolationofChromosomalDNAfromliver.(2)
13. Isolation &characterizationofphotosyntheticpigmentchlorophylla&bfromplant.(2)
14. IsolationandcharacterizationofGlycogenfromratliver. (1)

D] Chromatography:-
15. PreparationandactivationofTLCplates.(1)
16. Separationofaminoacidsor sugarsbyusingTLC.(1)
17. Separationandidentification ofaminoacid mixtureby2D paperchromatography. (1)
18. Determinationofcapacityofion exchangeresin[Dowex50]. (1)

E] Electrophoresis&OtherInstrumentbasedpracticals:-

19. Preparationofgelanditscastingintray/tube.(1)
20. Separationofproteinbygelelectrophoresis. (1)
21. SeparationofDNAbyagarosegelelectrophoresis. (1)
22. Titrationcurve ofglycinebyusingpH meter. (1)
23. Detectionof changesinconfirmation of Protein byviscositymeasurement. (1)
24. Studyofcelllysisbyhomogenizationorsonicationmethod.(1)
25. Studyof U.V.absorption spectraofbiomolecules( Protein,nucleic acid, pigments).(1)
26. Detectionof bloodglucosebyusingGlucometer.(1)



F] Demonstration:-

27. DemonstrationofWestern blottingtechnique. (2)
28. DemonstrationofPCR(1)
29. DemonstrationofHPLC(1)
30. DemonstrationofFermenter(1)
31. Demonstration of transportof amino acids across theintestine.(1)
32. Separationofproteins byusingmolecularsievechromatography.(1)

RecommendedBooks:-
1. AnintroductiontoPracticalbiochemistry-DavidPlummer,

2. Laboratorymanualinbiochemistry- Jayraman,WileyEsternLtd.New Dilli.

3. ModernExperimentalBiochemistry-RodnyBoyer, AddisonWesley–LongmanPteLtd.

4. Biochemicalmethods- Sadashivamand Manikam

5. IntroductoryPracticalBiochemistry-SawhneyS.K. andRandhirSingh(Narosa publication).

6. Hawk’sPhysiologicalChemistry-Oser

7. VivaandPracticalBiochemistry-Dr.A. C.Deb(New centralbookLimited).

PracticalExamination

A) Thepracticalexaminationwill beconductedonfour(4)consecutivedays fornotlessthan 5 

hours on each day of the practical exanimation.

B) EachcandidatemustproduceacertificatefromtheHeadoftheDepartmentinhis/hercollege 

statingthathe/shehascompletedinasatisfactorymannerthepracticalcourseontheguidelineslaid 

downfromtimetotimebyAcademicCouncilontherecommendationofBoardofstudiesand hasbeen 

recorded his/herobservationsinthelaboratoryjournal and written areporton
eachexerciseperformed.Everyjournalisto be checkedandsignedperiodicallybyamember

teachingstaffandcertifiedbythe Headofthe Departmentatthe endofstaffandcertifiedbythe 

HeadoftheDepartmentattheend ofthe year.Candidatesareto produce theirjournalat the

time of practical examination. Candidates have to visit the least Two (2) places of biochemical interest 

(Pharmaceutical industry, Dairy, Food, Research institutes etc.) and submit the report of their visit at 

the time of examination. The report should be duly certified by the Head of the Department.

Listof theminimumequipmentsandrelatedrequirementsforB.Sc.III

1) Rotaryshaker

3) Centrifuge(High Speed)

4) Hotplate

5) Hotairoven

6) Incubator

7) Spectrophotometer

8) Waterbath
9) Separateroomforfineinstrumentsofsize10’x15’feetdimension

10) Electrophoresisassembly

11) Distillation assembly

12) Reflux assembly

: One

: One

: One

: One

: One

: One

: One

: One

: one
:One(Glass)

: Four



13) Refrigerator :One

14) Colorimeter :One

15) Chromatographyassembly :Four

16) Chromatographycolumn :Four

17) pHmeter[digital] :Two

18) Viscometer :Four

19) Homogenization :One

20) Sonicator :One

21) Spectrophotometer :One

22) Glucometer. :One
23) Westernblottingassembly

24) PCR

25) HPLC

26) Fermentor

NATUREOFQUESTIONPAPER FORTHEORYISSAMEANDCOMMONAS PER 
UNIVERSITY PATTERN

THENATUREOFQUESTIONPAPERFORB.SC.PARTIIIBIOCHEMISTRY 

PRACTICAL EXAMINATION WILL INCLUDE:

Q.Major Experiment

Q.Minor Experiment

Q.Journal

Q.Project Report:

Q.StudyTourReport

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


