PERIYARUNIVERSITY

SALEM-636011

DEGREEOFBACHELOROFSCIENCE

(CHOICEBASEDCREDITSYSTEM)

B.Sc.BIOCHEMISTRY
OBEREGULATIONSANDSYLLABUS

(SEMESTERPATTERN)

(For Candidates admitted in the Colleges affiliated to
PeriyarUniversityfrom2021-2022onwards)




YV V. V V V V VYV VYV VY V¥V

REGUILATIONS

ObjectivesoftheCourse

ThesyllabusstrengthenstoacquireanadvancedknowledgeandunderstandingofthecoreprinciplesofBioc
hemistry.

TheobjectivesofB.Sc.,Biochemistrycourse
TostudythestructuresandfunctionsofBiomolecules.

TounderstandtheBioanalytical Techniques(principles,instrumentationandapplications).
Tolearnthemajormetabolicpathways,BioenergeticsandEnzymeCatalysis.
TounderstandtheMolecularTechniquesandGeneExpression.
ToknowtheessentialsofHumanPhysiologyandNutritionalrequirements.
Toupdatethemolecularconceptsofbodydefensesanditsmechanisms.
TolearntheprinciplesandapplicationsofClinicalBiochemistry.
TogainknowledgeinPharmaceuticalandIndustrialBiochemistry.
ToacquireskillsbyhandsonexperienceinLaboratoryExperiments.

TodevelopthecandidatesforacareerinClinicalResearchlaboratoriesandHealthcareindustry.

PROGRAMMEOUTCOMEANDKNOWLEGELEVEL

PO

No

Knowledge

PROGRAMMEOUTCOME
Level

PO1

Disciplinaryknowledge: AbilitytounderstandfundamentalconceptsofBiochemistry;Abil
ity toapply basic principlesof chemistry to

BiologicalSystemsandMolecularBiology;Abilitytorelatevariousinterrelate
dphysiologicalandmetabolicevents; Ageneralawarenessofcurrentdevelopmentsatthefor
efrontinBiochemistryandAlliedsubjects; Abilitytocriticallyevaluateaproblemandresolve
to challenge blindly accepted concepts; Zeal and ability to work safely K3
andeffectivelyinalaboratory;Goodexperimentalandquantitativeskillsencompassingprep
arationoflaboratoryreagents,conductingexperiments,satisfactoryanalysesofdataand
interpretationofresults; Awarenessofresources,andtheirconservation; Abilitytothinklater
allyandinanintegratingmanneranddevelopinterdisciplinaryapproach;Overall
knowledgeofthe avenuesfor researchandhigher academicachievements inthefield
ofBiochemistryand allied subjects.

PO2

Communication Skills: Abilitytospeak and writeclearlyin English;
Abilitytolistentoandfollowscientificviewpointsandengagewiththem.

K2

PO3

Problemsolving:abilitytocloselyobservethesituation,andapplylateralth K4
inkingandanalytical skills.




PO4

Analyticalreasoning:Abilitytoevaluatethestrengthsandweaknessesinscholarlytextss
pottingflawsin

theirarguments;Abilitytousecriticsand
theoriststocreateaframeworkandtosubstantiateone’sargumentinone’sreadingofscient
ifictexts.

K4

PO5

Teamwork /TimeManagement:Abilityto
participateconstructivelyinclassroomdiscussions;Abilitytocontributetogroupwork;
Abilitytomeetadeadline.

K6

PO6

Scientific reasoning: Ability to analyse, interpret and draw
conclusionsfromquantitative/qualitativedata;andcriticallyevaluateideas,evidenceande
xperiencesfrom an open-minded and reasoned perspective. Ability to formulate
logicalandconvincingarguments.

K4

PO7

Self-directed learning: Ability to work independently in terms
oforganizinglaboratory,andcriticallyanalyzingresearchliterature; Abilitytopostulatehypot
hesis,questionsandsearchforanswers.

K6

PO8

Digitalliteracy:Abilityto usedigital sources,
andapplyvariousplatformstocoveyandexplainconcepts ofBiochemistry

K3

PO9

Moral and ethical awareness/reasoning: Ability to interrogate one’s
ownethicalvaluesandtobeawareofethicalandenvironmentalissues; Abilitytoreadval
uesinherited in society and criticism vis a vis, the environment, religion
andspiritualityasalso structures of power

K3

PO10

Leadershipreadiness:Abilitytoleadgroupdiscussions,toformulatequestionsrelatedt
oscientificand social issues.

K6

K1-Remember;K2-Understand;K3-Apply;K4-Analyse;K5-Evaluate; K6-Create
(Ref:UGCDocumentonLOCF-Biochemistry—-UG-2019)

EligibilityforAdmission

AcandidatewhohaspassedHigherSecondaryExaminationofTamilnaduHigherSecondaryBoardorane
quivalentExamination other stateboardaccepted.Apassin+2passedwithChemistryascompulsory

subjectandstudied Botany andZoology or Biology shallbe eligible
foradmissionforB.Sc.,Biochemistry.

DurationoftheCourse
Thedurationofthecourseisthreeacademicyearscomprisingsixsemesters.

Courseofstudy
TheB.Sc.Biochemistrycoursecomprisesthefollowingsubjectsinthesyllabus,
i)  FoundationCourses

LanguagesFoundat

ionEnglish

Communicative

EnglishProfessionalEng




lish




i)

i)

Non-

CoreCourses®Major/Allied/SkilledBasedElectiveCourseandNonM
ajorElectiveCoursesubjects)

MajorCourse:Biochemistry
Alliedl-Chemistry

(Compulsory),Allied 11-
Chemistry(Compulsory),Alliedlll
-Biostatistics(Compulsory),

AlliedlVV-ComputerApplications(Compulsory).
NaanMudhalvanCourses

majorelectivecoursemaybechosenbytherespectivecollegesandthesamemustbecommunicatedtot
heUniversity.

| -SEMESTER

1
2.
3
4,
S
6.

Language-Paperl
CommunicativeEnglish-Paperl
Core-Paperl

Alliedl-Paperl
ValueEducation-Yoga

ProfessionalEnglishforlifesciences—I

I -SEMESTER

7.
8.
9.
10.
11
12
13
14.
15.

Language—Paperll
CommunicativeEnglish-Paperll
Core-Paperll

Alliedl-Paperll

Core-Practical-I

Allied-Practical-I
EnvironmentalStudies
ProfessionalEnglishforlifesciences—II

NaanMudhalvanSkillDevelopmentCourse—I

I -SEMESTER

16.
17.
18,

Language-Paperlll
English-Paperlll
Core-Paperlll




19.  AlliedlI-Paperl

20.  Skill BasedElectiveCourse-I

21.  Non-MajorElectiveCourse-I

IV -SEMESTER

22.  Language—PaperlV

23, English—PaperlV

24, Core-PaperlVV

25 Alliedll-Paperll

26.  Core—Practical-lI

27. Allied—Practical-II

28.  Non-MajorElectiveCourse—II

2. NanMudhalvanSkillDevelopmentCourse—II

30.  Internship(15days)AttendanceShouldbesubmittedtothedepartment(Attendance&Minireportman
datory)

V -SEMESTER

3L CorePaper-V

32.  CorePaper-VI

33, CorePaper-VII

3. ElectivePaper-I

35, SkillBasedElectiveCoursell

36.  Core-Practical-lll

37.  Core-practical-1V

38.  MiniProject(Group)

VI -SEMESTER

39.  CorePaper-VIII

40.  CorePaper-1X

41.  CorePaper-X

42.  ElectivePaper-II

43, SkillBasedElectiveCourselll

44.  Core-Practical-Ill

45, Core-Practical-1V

46.  MiniProject(Group)

47.  NaanMudhalvanSkillDevelopmentCourse—llI|




10.

11.

12.

Examinations

Thereshallbesixsemesterexaminationsforthreeyears—
twosemesterexaminationperyear.Candidatesfailinginanysubject/subjectswillbepermittedtoreappearfo
rfailedsubject/subjectsinsubsequentexaminations.  The  syllabus has

been divided intosixsemesters.The  oddsemesterexaminations
(1,11andV) willbeheld inNovember/ Decemberandeven
semesterexaminations(l1,IvandVI)willbeheldinApril/May. Thepracticalexaminationlwillbeheldattheen
doflyea r(l1-semester).llwillbeheldattheendofllyear(IV-
semester).lllandIVVwillbeheldattheendsemesteroflllyear(VI-semester). Theminiproject(group)viva-
voceshouldbeconductedattheendofVIsemester.

PassingMinimum

A candidate shall be declared to be passed the examination if he /she secure not less than 40%
ofthemarksineachpaperandpractical. Thecandidateswhodonotsecuretherequiredminimummarksforpassin
apaper and practical shall be required to reappear to pass the same at a subsequent appearance.
Ipracticaltheminimumpassincludestherecordmarktoo. Thereisnopassingminimumfortherecord.Howeve
r,submissionofarecordnotebookisamust.

ClassificationofSuccessfulCandidates

Candidateswhosecurednotlessthan60%oftheaggregatemarksinthewholeexaminationshallbedeclaredtoha
vepassedtheexaminationinFirstClass.Candidatessecuredabove50%lessthan60%shallbedeclaredtohavep
assedinSecondClass.

Candidateswhoobtain75%andaboveintheaggregateshallbedeclaredtohavepassedtheexaminationinFir
stClasswithDistinctionprovidedtheypassalltheexaminationinprescribedperiodatfirst appearance.

Ranking

Candidateswhopassalltheexaminationsfortheprescribedcourseinthefirstattempt/appearanceandwithin
aperiodofthreeacademicyearsfromtheyearofadmissiontothecourseonlyareeligibleforUniversityRank

ing.
MaximumDurationforthecompletionoftheUGProgramme:

ThemaximumdurationforcompletionoftheUGProgrammeshallnotexceedtwelvesemesters.

CommencementofthisRegulation

Theseregulationsshallbeeffectfromtheacademicyear2020-
2021onwardsforcandidatesadmittedduringtheacademicyear2020-2021andthereafter.

TransitoryProvision

CandidateswhowereadmittedtotheUGcourseofstudybefore2017-2018shallbepermittedtoappearfor
theexaminationsunderthoseregulationsforaperiodofthreeyearsi.e.uptoApril/May2022examination.
Thereafter,theywillbepermittedtoappearfortheexaminationonlyundertheregulationsthereinforce.
CoursesgivenbytheboardasNon—

MajorElectiveCourseSemester-111
FundamentalsofHumanphysiology(or)BiochemistryinNutrition

Semester-1V

BiochemistryandHealth(or)BiochemistryinDiagnosis




Hrs.

MARKS

SEM [PART SUBCODE COURSE Lt 1};/ CREDIT S EA TOTAL
SEMESTER-I
I | | Language Tamil- | 3 25 75| 100
Il | Language CommunicativeEnglish —I 3 25 75| 100
11 | Core-l Basicsof Biochemistry 3 4 25 75| 100
Allied-I Chemistry-I 5 3 25 75| 100
I CorePractical 2 P
-1
I AlliedPractica 3 P
-1
IV | ValueEducation Yoga 1 1 25 75| 100
IV | Add OnCourse Professional 4 4
EnglishForLifeScie
nces-I
Total 30 18
SEMESTER-II
1 | | Language Tamil-I1 6 3 25 75| 100
Il'| Language CommunicativeEnglish 4 3 25 75| 100
-1l
I Nan LanguagePro_fi_ciencyForEm 2 2 25 75| 100
MudhalvanSkillDe ployability
velopmentCourse—
|
Il | Core-ll ToolsofBiochemistry 3 3 25 75| 100
I
Allied-I1 AlliedChemistry-11 5 3 25| 75| 100
CorePractical- 2 P 4 40 60| 100
I
AlliedPractical 3 P 4 40 60| 100
-1
I EnvironmentalStudies 1 25 75| 100
\Y
Addon course Professional 4 4
EnglishForLifeScie
nces-11
Total 30 26
SEMESTER-III
| 1 Language Tamil-IlI 6 3 25 75 | 100
I Language English-111 6 3 25 75 | 100




Il Core-lll Enzymes 4 4 25 75 100
Allied-1l1 Biostatistics 4 3 25 75 | 100
CorePractical - 3
I
v NMSDC Digital Skills 2 2 25 75 100
forEmployability-
MicrosoftofficeEssentials
v NMEC-I 2 2 25 75 100
SBEC-I CellBiology 3 2 25 75 100
30 19
SEMESTER-
v
v | Language Tamil-1V 6 | T 3 25 | 75 100
I Language English-1V 6 | T 3 25 | 75 100
Il Core--IV | IntermediaryMetabolism 4 |T 5 25 | 75 100
AlliedlV Computerapplications 4 |T 3 25 | 75 100
CorePracti 3 | P 4 40 | 60 100
calll
AlliedPracti 3 | P 4 40 | 60 100
calll
v NMEC-II 2 | T 2 25 | 75 100
" NMSDC |[Employability Skills — 2 | T 2 25 | 75 100
Microsoft
Total 30 26
SEMESTER-
\Y
\ Il Core-V ClinicalBiochemistry 5T 4 25 | 75 100
Core-VI Molecular Biology 5 | T 4 25 | 75 100
Core-VII HumanPhysiology 5 | T 4 25 | 75 100
Practicallll 5 | P 4 40 | 60 100
Elective-I PlantBiochemistry 4 T 2 25 75 100
Internship(15days— Nil
secondyearend during
summervacation)
MiniProject(group) 2
v SBEC-II GeneticEngineering 2 T 2 25 75 100




v NMSDC |Advanced Technology for 2 2 25 | 75 100
Employability-Medical
Coding
30 22
SEMESTER-VI
V Il CoreVIll Immunology 4 4 25 | 75 100
I
Core-I1X Endocrinology 25 | 75 100
Core-X Pharmaceutical 25 | 75 100
Biochemistry
=Practical vV 4 4 40 | 60 100
Elective-11
IndustrialBiochemistry 4 3 25 | 75 100
MiniProject(group) 2 40 | 60 100
NMSDC Bioinformatics for 2 25 | 75 100
Employability-
Bioinformatics
vV SBEC-III Bioinformaticsa 3 2 25 | 75 100
ndNanotechnolo
gy
\Y, Extension activity 1
30 29




13. QuestionPaperPattern(ForCore,Allied,SBECandNMEC)

Maximummarks—75 Duration—3hours

Section—A(15x1=15marks)

Answer all
thequestion
sMultiple-
choicequestions(3questionsf

romeachunit)
Section—B(2x5=10marks)
(Onequestion fromeach
unit)Answerany TWOquestionsout

of
FIVE

Section—C(5x10=50marks)
Answer
ALLquestions(Internalchoicefromthesa

meunit)




B.Sc.BIOCHEMISTRY

SEMESTER -
ICOREI-BASICSOF
BIOCHEMISTRYPAPERCODE-21UBCO01

Objective

Tounderstandthesimpleandmolecularstructureofthedifferenttypesofbiomolecules.

Toidentifyfromagroupofmolecularformulae,diagramsormodelsthosewhichcorrespondtothedifferentty
pesofbiomolecules.

Togainknowledgethephysicochemicalpropertiesandbiologicalimportanceofbiomolecules.

CourseOutcomeOnsuccessfulcompletionofthiscourse,studentsshou

Idbeproficientto
Course . Knowledge
No CourseOutcomeDetails level
CO1 . : : . : K2
Summarizestructures,isomerismandfunctionsofdifferenttypesofcarbohydrates.
co2 Understandthenatureofaminoacidsandproteinswiththeirstructureandtheirroles. K2
- . : . . K2

cos Demonstrateaboutthelipidsandlipoproteinsalongwiththeirrole.
CO4 | ExplainthestructureandpropertiesofNucleicacidsandNucleoproteins. K3
CO5 | DescribeaboutsourceandimportanceofVitamins. K3

MappingwithProgrammeQutcomes

Cos [ POL | PO2 [ PO3 | Po4 | PO5 [ PO6 | PO7 | PO8 [ PO9 | PO10
col| S L M M S M L S M S
co2 | S L M M S M L S M S
co3 | S L M M S M L S M S
co4 | S L S S S S L S M S
cos | S L L L S L S S M S

S-StrongM-MediumL-Low




UNIT-I

Carbohydrates: Introductionandgeneralclassificationofcarbohydrates.

Monosaccharides:Structures,propertiesandbiologicalfunctionsofmonosaccharides.Isomerism-
structuralandstereoisomerism, interconversionofsugars, muta-rotation.

Oligosaccharides:Dissaccharides-
structures,propertiesandbiologicalfunctionsofmaltose, LactoseandSucrose.

Polysaccharides:Classificationsofpolysaccharides,Structures,propertiesandbiologicalfunctionsofHomo-
polysaccharides-starch,cellulose,glycogen,pectinandHetero-polysaccharides-
Hyaluronicacid,Chondroitinsulphate,chitinand Heparin.

UNIT-1I

Aminoacids:Structure,classification,physical,chemicalandelectrochemicalproperties,Non-
standardaminoacids,Non-proteinaminoacids.

Peptides:Featuresofpeptidebond,naturallyoccurringpeptides—Glutathione,enkaphalinsandendorphins.

Proteins:Classification,physicalandchemicalpropertiesofproteins,structuralorganizationofproteins-
Primary,secondary, tertiaryandquaternarystructures,Forcesstabilizingeachlevel ofstructure.

UNIT-111

Fattyacids:Definition,nomenclature,classificationoffattyacids-
saturatedandunsaturatedfattyacids.Essentialfattyacids.

Lipids:Classificationoflipids-
simple,conjugatedandderivedlipids,occurrence,structureandphysicalandchemicalpropertiesofphospho
lipids,glycolipids, sphingolipidsandcholesterol.

Lipoproteins: Typesandfunctionsoflipoproteins—Chylomicrons,VLDL,LDLandHDL.

UNIT-IV

Nitrogenousbases:-
purinesandpyrimidines,nucleosides,nucleotides,formationofphosphodiesterbonds.DNA: -Types
ofDNA,Structureof DNA—-WatsonandCrickdoublehelixmodel,physic-
chemicalpropertiesandfunctionsofDNA.SpecialbasesequencesofDNA —
palindromicsequence,cruciforms.RNA:-Typesandbasicstructural features ofRNA— mRNA,tRNA and
rRNA,properties andfunctionsofRNA.

Nucleoproteins:structureandfunctionsofHistonesandprotamines.

UNIT-V

Vitamins:Introductiontovitamins,classificationofvitamins-
structures,sources,RDA,functions,deficiencydiseasesoffatsolubleandwater-solublevitamins.

REFERENCES

1. FundamentalsofBiochemistry(2005)J.LJain,6thEdition,S.Chand&CoLtd.,
2. Lehninger'sPrinciplesofBiochemistry(2000)Nelson,Davidl.andCox,M.M.Macmillan/worth,NY.




3.Biochemistry(2013)U.SatyanarayanaandU.Chakrapani,4thedition,Elsevier.
4. FundamentalsofBiochemistry(1999)DonaldVoet,JudithG.VVoetandCharlotte WPratt,JohnWiley&Sons,NY

5. Biochemistry,3rd(1994)Lubertstryer, WHfreemanandco,Sanfrancisco.6.Bioche
mistry,4thedition(1988)ZubayGL,WMCBrownPublishers.7.PrinciplesofBiochem
istry(1994)Garrette&Grisham,SaundersCollegepublishing.

WEB RESOURCES

1. https://www.phys.sinica.edu.tw/TIGP-
NANO/Course/2010_Spring/Classnotes/AAC _lehningerde_ch03%20(Protein).pdf



https://www.phys.sinica.edu.tw/TIGP-%20%20NANO/Course/2010_Spring/Classnotes/AAC_lehninger4e_ch03%20(Protein).pdf
https://www.phys.sinica.edu.tw/TIGP-%20%20NANO/Course/2010_Spring/Classnotes/AAC_lehninger4e_ch03%20(Protein).pdf
https://www.phys.sinica.edu.tw/TIGP-%20%20NANO/Course/2010_Spring/Classnotes/AAC_lehninger4e_ch03%20(Protein).pdf

Objective

B.Sc.

BIOCHEMISTRYSEMESTER —

CORE I11-TOOLS

OFBIOCHEMISTRYPAPERCODE-

21UBCO02

¢ Tounderstandthebasisandgeneralmethodologyofthemolecularseparationtechniquesspecifiedinthecours

e.

e Togainindepthexpertiseontheapplicationofthesetechniquestotheseparationofmixtureswithknowncomp
ositions.

CourseOutcomeOnsuccessfulcompletionofthiscourse,studentsshou

Idbeproficientto
Course . Knowledge
No CourseOutcomeDetails level
CO1 | lllustratethecellfractionationtechniquesandclarifyaboutthemicroscopehandli K2
ng.
CO2 | Disclosethechromatographictechniquesfortheseparationcomponents K3
CO3 | Explaintheprinciplesofcentrifugationtechniques K4
fortheseparationofcomponents
CO4 | Understandbasicprinciplesbehindelectrophoreticandspectroscopictechniques K4
CO5 | Describeaboutthemeasurementandtheapplicationsofradioisotopes K5

MappingwithProgrammeOutcomes

Cos | POL [ PO2 | PO3 | Po4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
co1 S L M S M S L M| M S
co2 S L M S M S L M| M S
co3 S L M S M S L M| M S
cos | S L M S M S L M| M S
COo5 S L M S M S M| M| M L

S-StrongM-MediumL -L ow




UNIT- |

pHandBuffers:DefinitionsforAcidsandbases,pH:-
DefinitionanddeterminationofpH.Buffersystemofhumanbody.

CellFractionationTechniques:

Organandtissueslicetechniques,tissuehomogenization,celllysis-
Methodsofcelldisruption,extraction,saltinginandsaltingout.

DialysisandUltrafiltration—
Anrtificialmembranes,semipermeablemembranes,Donnanmembraneequilibriumandbiologicalsignificance
ofosmosis.

Basicprinciplesofcellsortingandcounting.Maintenanceandpreservationofcells.
Microscopy:Simple,Light,Dark,PhaseContrast

UNIT -1l

ChromatographicTechniques:

Principles,procedureandapplicationsofpaperchromatography,thinlayerchromatography,columnchromatogr

aphy-
ionexchangechromatography,gelfiltrationchromatography,affinitychromatography.GasLiquidChromatogr
aphy,HighperformanceLiquid Chromatography.

UNIT -111
Centrifugation:

Basicprinciplesofsedimentation,Svedberg’sconsant,sedimentationvelocityandsedimentationequilibrium. Ty

pesof centrifuges—desktop,highspeedandultracentrifuges. TypesofRotors-

swingingbucket,fixedangle,verticaltubeandzonalrotor. Typesofcentrifugation:Preparativecentrifugation-

differentialanddensity  gradient centrifugation with applications,
Analytical centrifugation —molecularweightdetermination.

UNIT -1V
ElectrophoreticTechniques:

Principles,techniquesandapplicationsofpaperelectrophoresis,gelelectrophoresis-agarose,SDS-
PAGE,Capillaryelectrophoresis,isoelectricfocusing,Factorsaffectingelectrophoresis.

SpectroscopicTechniques:

Lawsofabsorption-Beer-
Lambert'slawanditslimiations.Principles,instrumentationsandapplicationsofcolorimeter,spectrophotometer,spect
rofluorimeterandflamephotometer.

UNIT -V
RadioisotopeTechniques:

Radioactivity, stable and radioactive isotopes, Radioactive decay - rate of radioactive decay and
unitsofradioactivity.Methodsofdetectionofradioisotopes: -




ectsofradioisotopictechniques.




RadioisotopesinBiology:Radioisotopescommonlyusedinbiochemicalstudies—

%4¢,32p 355 3 131| REFERENCE
1 Cellbiology,T.Devasena,2012,0xfordUniversitypress.

2. PrinciplesandtechniquesofpracticalBiochemistry,KeithWilsonandJohnWalker,1995.CambridgeUniver
sityPress.

3. AnlntroductiontoSpectroscopyforBiochemist,Brown.SBAcademicPress.

4. BiophysicalchemistryPrinciplesandTechniques-
AvinashUpadhyayeandNirmalendheNath,HimalayaPublishers.

5 ABiologistGuidetoPrinciplesandTechniquesofBiochemistry,KeithWilsonandKennethGoulding,Edw
ardArnoldpublishers.

WEB RESOURCES
1. https://link.springer.com/content/pdf/bfm%3A978-1-4419-9785-2%2F1.pdf




B.Sc.
BIOCHEMISTRYSEMESTER —
IICORE PRACTICAL —
IPAPERCODE-21UBCPO1

Objective
e Toprovidethestudentswithanopportunitytodeveloptheirqualitativeandquantitative skills.
e Tolearnandunderstandthebiochemicalanalysisandidentificationofunknowncompounds.

e Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course CourseOutcomeDetails Knowledge
No level
Co1 - . . . .

Facilitatethelearnerstopreparesolutionsforbiochemicalexperiments K3
co? MakethestudentstopreparebuffersolutionandtoknowthepreparationofpHsolution K3
COs | Preparecrudemacromoleculeslikestarch,caseinetc K3
COo3 - L : . - K4

Facilitatethelearnerstocorrectlyidentifythecarbohydrates,aminoacidsandlipids
CO4 | Quantifythebiomolecules K4

MappingwithProgrammeQutcomes

Cos | POL | Po2 | Po3 | Po4 | POs | Pos | PO7 | Pos | PO9 | PO10
col| S L S S S M M M M S
co2| S L S S S M M M M S
co3| S L S S M M M M M S
coa| S L S S M S M M M S
cos | S L S S M S M M M S

S-Strong;M-Medium;L-Low




l. Preparations
a) Percentagesolutions
b) MolarSolutions
¢) NormalSolutions
d) Simpleproblemsforpreparationofsolutions
Il.  PreparationofBuffersanddeterminationofpH.
I11. BiochemicalPreparations
1.  Starchfrompotato.
2. Caseinfrommilk.
3. Lecithinfromeggyolk.
IV. QualitativeAnalysis
1. Monosaccharides,DisaccharidesandPolysaccharides.
2. Aminoacids.
3. Lipids.
V. QuantitativeAnalysis
1.  Determinationofreducingsugar-Benedict'smethod—TitrimetricAnalysis.
EstimationofGlycine-FormalTitration.
DeterminationofAcidnumber.
DeterminationofSaponificationnumber.

DeterminationofAscorbicacid—-DCPIPmethod.

o g ~ w N

EstimationofCalcium—Titrimetricmethod.

REFERENECES

1 BiochemicalMethods1992,S.SadasivamandA.Manickam,SecondEdition,NewAgelnternationalPublis
hers,NewDelhi.

2 LaboratoryManualinBiochemistry,1981.J.Jayaraman,NewAgelInternationalpublishers,NewDelhi.

WEB RESOURCES
1. https://biolympiads.com/wp-content/uploads/2014/08/metodich_1.pdf




B.Sc.
BIOCHEMISTRYSEMESTER-
IHICOREIII-
ENZYMESPAPERCODE -
21UBCO03

Objectives

e Toprovideadeeperinsightintothefundamentalsofenzymekineticsandtheirroleincontrolofmetabolismand
industrialapplication ofenzymes.

e Tolearnthecurrentapplicationsandfuturepotentialofenzymes.

CourseOutcomeOnsuccessfulcompletionofthiscourse,studentsshou

Idbeproficientto
Course . Knowledge
No CourseOutcomeDetails level
co1 : T K2
Understandthebasicfeaturesandclassificationofenzymes
CO2 | Figureoutthecharacteristicsofactivesiteandnatureofenzymecatalysis K2
CO3 | Understandtheenzymekinetics,enzymeinhibitionandenzymeregulationwithrelevantexa K3
mples
CO4 | Demonstratethecoenzymes,allostericenzymesandmultienzymecomplex K3
Explainthevariousimmobilizationtechniquesandapplicationofenzymesindif
CO5 . K4
ferentfields

MappingwithProgrammeOutcomes

Cos [ POL | PO2 | PO3 | PO4 [ POs | Pos | PO7 [ PO8 | PO9 | PO10
co1| S L M M M S M S S S

co2| S L S S S S M S S S

co3| S L S S S S S S S S

coa| S L M S M S S S S S

cos | S L S S S S S S S S

S-StrongM-MediumL-Low




UNIT - |
IntroductiontoEnzymes:

Historyandterminology,nomenclatureandlUBclassificationofenzymes.Holoenzymes,Apoenzymes,metallo
enzymes,metalactivatedenzymes,monomericenzymes,oligomericenzymes,ribozymes.Enzymespecificity,sp
ecificactivity,Unitsofenzymeactivity—1UandKatal. Enzymeturnover.

UNIT -1
ActiveSite:

Structureofactivesiteanditscharacteristics,theoriesofEScomplex-
Lockandkey,inducedfitandsubstratestraintheory.

NatureofEnzymeCatalysis:
Acid-basecatalysis,covalentcatalysis,Metalioncatalysis,Electrostaticcatalysis.

MechanismofActionofSpecificEnzyme:-
lysozyme.UNIT -I111
EnzymeKinetics:

Michaelis-MentenEquation:-Initialvelocityandsteadystateapproach,Vmax,Kmandtheirsignificance,Linear
transformation of  Michaelis-Menten  Equation; -  Lineweaver-Burk Plot, Eadie-
HofsteePlot,HanesPlot.

FactorsAffectingEnzymeActivity:-
EffectofpH,temperature,enzymeconcentration,substrateconcentration,andthepresenceofinhibitorsandac
tivators.

Enzymelnhibition:-Typesofinhibition-Reversibleinhibition-Competitive,Non-
competitiveandUncompetitiveinhibition.Irreversibleinhibition,Feedbackinhibition,

Regulationof
EnzymeActivity:Allostericinhibition,covalentmodification.UNIT -1V

Coenzymes:The structure andfunctionoffollowing coenzymesinenzymecatalyzedreactions—
Thiaminepyrophosphate,nicotinamidenucleotides,Flavinnucleotides,CoenzymeA, Lipoate,Folateandbiotin.

Isoenzymes:Definition,featuresandclinicalsignificancewithexamples—
Lactatedehydrogenase(LDH)andcreatinekinase(CK).

AllostericEnzymes:Definition,structureandpropertieswithexample-
Aspartatetranscarbamoylase.MultienzymesComplex—Pyruvatedehydrogenasecomplex(PDHcomplex)

UNIT -V

ImmobilizedEnzymes:Principles,methodsandapplicationsofimmobilizedenzymes.

IsolationandPurificationofEnzymes: Methodsofisolationandpurificationofenzymesfrommicrobial,planta
ndanimalsources, determination ofpurityofisolatedenzymes.

Applicationsofenzymes-infood,textileandleatherindustriesandroleofenzymesinmedicine.




REFERENCE

1
2.

Enzymes-Dixon,E.CWebb,CIJRThorneandK.F.Tipton,Longmans,London.

FundamentalsofEnzymology2ed.,(1998)-
NicholasC.Price,LewisStevans,OxfordUniversityPress,FirstEdition(1990).

UnderstandingEnzymes, TrevorPalmer,EllisHorwoodLimited, ThirdEdition(1991).
ProteinBiotechnology,GaryWalshandDenisHeadon,JohnWileyandSons,1994.
ProteinBiochemistryandBiotechnology,GaryWalshandJohnWileyandSonsLtd.2002.

WEB RESOURCES

1. https://biochem.wisc.edu/sites/default/files/symposia/steenbock/36th/

36th_Steenbock Abstract_Book web.pdf




Objectives

B.Sc.
BIOCHEMISTRYS
EMESTER - 111

SKILLBASEDELECTIVECOURSEI

SBEC-I -
CELLBIOLOGYPAPERCODE-
21UBCS01

e TounderstandthestructureandfunctionsofprokaryotesandEukaryoticcells.
e Tounderstandthecellularcomponentsandenergyutilizationprocessinthecell

e Tounderstandthecellularmoleculesandapplyingtheknowledgeincellbiolog

y.

CourseOutcomeOnsuccessfulcompletionofthiscourse,studentsshou

Idbeproficientto
Course . Knowledge
No CourseOutcomeDetails level
Co1 K1
Understandthestructureandfunctionofdifferenttypesofcell
. . N . K1

CO2 | Succeedinunderstandingstructuralorganizationandroledifferentorganelles
co3 | Expoundthechromosomalorganization. K2
CO4 | Analyzecellcycleandtypesofcelldivision K2
CO5 | Describetheroleofextracellularmatrixandcellinteractions K3

MappingwithProgrammeQOutcomes

Cos | POL | Po2 | PO3 | Po4 | POs | Pos | PO7 | PoO8 | Po9 | PO10
col| S L M S M S S S S S
co2| S L M S M S S S S S
co3| S L M S M S S S S S
co4 | S L M S M S S S S S
cos| S L S S M S S S S S

S-StrongM-Medium;L-Low




UNITI

Cell:Introduction,celltheory,typesofcell-
Prokaryoticcellandeukaryoticcellstructure,differencebetweenplantcellandanimalcell.Structure,composition,fun
ctionsofcellmembrane,bacterialcellwal landplantcellwall.

UNITII

Cell Organelles: Structure and functions of nucleus, mitochondria, chloroplast,
endoplasmicreticulum,golgibodies, ribosomes,lysosomes,peroxisomesandcytoskeleton.

UNITIII

ChromosomeOrganization:Structureofchromatin,typesofeuchromatinandheterochromatin,structureofchromos

ome,specialtypesofchromosome.

UNITIV

CellCycle: Stagesofcellcycle,celldivision- various stages andsignificance of Mitosis

andMeiosis,differencebetweenMitosis andMeiosis.

UNITV

Extracellular Matrix and Cell Interactions: ECM: - Collagen, Elastin, Fibronectin, Laminins, Cell —
ECMinteractions:-Integrins,Focaladhesions,Hemidesmosomes.Cell—cellinteractions:-
Cadherins,lIgSF,Selectins,Intracellularjunctions:Gap

junctions,tightjunctions,adherensjunction,
desmosomes.
REFERENCES
1  CellBiologybyT.Devasena,2012,0xfordUniversitypress.

2 VKAgarwalandPSVarmaCytology(CellBiologyandMolecularBiology),20004/eSChand&Company,
NewDelhi.

3. CellandMolecularBiologybyPrakashSLohar,2007,MJPpublishers.
TheCell,amolecularapproachbyGeoffreyMCooper,5thEdition,2009, ASMpress,Washington.

5. CelIandMoIecuIarBioIogybyGeraIdCarp,SrdEdition,2002,J0hnwiIey&sons.

WEB RESOURCES

1. https://www.easybiologyclass.com/



http://www.easybiologyclass.com/
http://www.easybiologyclass.com/

B.Sc.
BIOCHEMISTRYSEMESTER -
v
COREIV-
INTERMEDIARYMETABOLISMPAPERC

Objectives ODE:21UBC04

e Tounderstandtheprinciplesofcellularenergymetabolism.
e Tolearnandschematizetheoxidativepathwaysofcarbohydrates, Lipids,Proteins&Nucleicacids.

e TogainknowledgeonmitochondrialElectrontransportchainandOxidativePhosphorylation.

CourseOutcomeOnsuccessfulcompletionofthiscourse,studentss

houldbeproficientto
Course CourseOutcomeDetails Knowledge
No level
Cco1 . . K3
Understandthebasicprinciplesofmetabolicpathways
CO2 | Comprehendcarbohydratemetabolismanditsregulation K3
Co3 K3
Givethebigpictureaboutthebiologicaloxidationprocess
Comprehend the concepts of lipid metabolism and amino acid metabolism
CoO4 K3
andureacycle
CO5 | Understandconceptsofnucleotidemetabolismnucleicacidmetabolism K4

MappingwithProgrammeOutcomes

Cos | Po1 | Po2 | PO3 | Po4 | Pos | Pos | PO7 | PO8 | PO9 [ PO10
co1| S L S S M S M S S S
co2| S L S S M M | M S S S
co3| S L S S M M | M S S S
co4 | S L S S M M | M S S S
cos| S L S S M S M S S S

S-StrongM-MediumL-Low




UNIT =1
Introductiontometabolism:

Typesofmetabolicreactions.Bioenergitics-
Principlesofthermodynamics,conceptsoffreeenergy,standardfreeenergy,Biologicaloxidation-
reductionreactions,redoxpotential,highenergyphosphatecompounds.

UNIT - 11
Carbohydratemetabolism:

Glycolysis, TCAcycleanditsenergyproduction.Glycogenmetabolism:GlycogenesisandGlycogenolysis,Alternativ
epathways:HMPpathway,gluconeogenesis,glucuronicacidpathway.

UNIT — 111
Biologicaloxidation:

MitochondrialElectronTransportChain:electroncarriers,sitesof ATPproduction,inhibitorsofETC,Oxidativep
hosphorylation:-structureofATPasecomplex,chemiosmotictheory,inhibitorsofoxidativephosphorylationand
uncouplers, Mitochondrial shuttlesystem.

UNIT -1V
Lipidmetabolism:

Fattyacidoxidation—
a,f3,woxidation.Biosynthesisofsaturatedandunsaturatedfattyacids.Metabolismofcholesterol,triglyceridesand
ketonebodies.

Proteinmetabolism:

KetogenicandGlucogenicaminoacids.Degradationofproteins:-
Deamination, TransaminationandDecarboxylation,Ureacycle.

UNIT -V
Nucleicacidmetabolism:

Biosynthesisanddegradationofpurineandpyrimidinenucleotides.

REFERENCES
1 FundamentalsofBiochemistry,J.L.Jain,S.Chandpublications,2004.

2 Lehninger'sPrinciples  ofBiochemistry(2000)-Nelson,Davidl.andCox,M.M.Macmillan/Worth,NY.

3 Harper'sBiochemistryRobertK.Murray,DarylK.Granner,PeterA.Mayes, VictorW.Rodwell,24thedition
,PrenticeHallInternational.Inc.

4, PrinciplesofBiochemistry,GeoffreyL.Zubay,3rdeditionWilliamW.Parson,DennisE.Vance,W.C.Brown
Publishers,1995.




5 PrinciplesofBiochemistry,DavidL.Nelson,MichaelM.Cox,Lehninger,4thedition,W.H.Freemanandco
mpany.

6.  Biochemistry,LubertStryer,4thedition,W.H.Freeman&Co,1995.

7. FundamentalsofBiochemistry(1999)-
DonaldVoet,JudithG.VoetandCharlotteWPratt,JohnWiley&Sons,NY..

WEB RESOURCES

1. http://www.wormbook.org/chapters/www_intermetabolism/intermetabolism.htmi



http://www.wormbook.org/chapters/www_intermetabolism/intermetabolism.html

Objective

B.Sc.
BIOCHEMISTRYSEM
ESTER-IV
COREPRACTICAL-
IIPAPERCODE-
21UBCP02

e Topracticecalorimetricdeterminations,enzymeassaysand
molecularseparationtechniques.

Onsuccessfulcompletionofthiscourse,studentswillbeableto

Course . Knowledge
No CourseOutcomeDetails level
CO1 | Knowaboutanalytical techniquesofseparationofsugar,aminoacids K3
lipidsandplantpigments
CO2 | Analysethebiomoleculesbycolorimeter K4
COo3 K5

Analysetheenzymeassay

MappingwithProgrammeQutcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10
cor| S | M| S S| M| S S L | S S
co2| S | M| 'S S | M| S S L[S S
co3| S | M| S S| M| S S L | S S

S-StrongM-MediumL-Low




. ANALYTICALTECHNIQUES

1 Separation of sugar & amino acid by
paperchromatography2Separation oflipid
bythinlayerchromatography3Separationofplantpigmen
tsbycolumnchromatography

Il. COLORIMETRICANALYSIS

1 Estimationoffructose—Seliwanoff'smethod
2. EstimationofRibose-Bial'smethod
3 EstimationofProtein-Biuretmethod
4, EstimationofPhosphorus—FiskeSubbarowmethod
5. Estimationoflron—Wong'smethod.
.  ENZYMEASSAY
1 Determinationofspecificactivity,effectofpH,temperatureandsubstrateconcentrationof
a. SalivaryAmylase b.Acidphosphatase
REFERENCE

1 BiochemicalMethods1992,byS.SadasivamandA.Manickam,SecondEdition,NewAgelnter
nationalPublishers,NewDelhi

2. LaboratoryManualinBiochemistry,1981.J.Jayaraman,NewAgelnternationalpublishers,NewDelhi

WEB RESOURCES
1. https://biolympiads.com/wp-content/uploads/2014/08/metodich_1.pdf




Objective

e Tounderstandtheclinicalbiochemistryanditsrelatedbiochemicaldisordersthatcanbeappliedto

B.Sc.
BIOCHEMISTRYSEMESTER -
VCOREV-
CLINICALBIOCHEMISTRYPAPER
CODE-21UBCO05

medicaldiagnosis, treatment and management.
Todemonstrateclinicaldisorders,inborndefectsinmetabolismandcorrelatewithdeficiencyofkeymeta
bolicenzymes.

Courseoutcome

Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course . Knowledge

No CourseOutcomeDetails level

Co1 .. . : K3
Understandclinicalaspectsofbiochemistry

co2 Describe about the blood components, blood coagulation system and K3
Performthehematology-basedanalysis.

Co3 o - : K3
Acquireinsightintodisordersofcarbohydratesandlipidsmetabolism

co4 Gainknowledgeaboutvariousdisordersofprotein,nucleicacidandb K3
ilirubinmetabolism

CO5 | Comprehenddifferentorganfunctiontestsandclinicalenzymology K4

MappingwithProgrammeOutcomes

Cos | POl [ PO2 | PO3 | Po4 [ Pos | Pos | PO7 | PO8 [ PO9 [ PO10
co1| S L S M | M S S M S S
co2| S L S M | M S S M S S
co3| S M S M | M S S M S S
coa| S M S M | M S S M S S
cos| S M S M | M S S M S S

S-StrongM-MediumL-Low




UNIT — 1

ApproachestoClinicalBiochemistry:

Collection,processing,preservationandtransportofclinicalspecimens.Automationandqualitycontrol.Normal,
abnormalconstituents and clinicalsignificanceof urine.

UNIT - 11
Hematology:

Blood:-compositionandtheirfunctions,Anemia:-
classifications,erythrocyteindices.Bloodcoagulationsystem,Clottingtime,Bleedingtime,Prothrombintime,RBCc
ount,WBCcount,Plateletcount, Differentialcount,determinationofHeamoglobin,PCVandESR.Hemoglobinopathies
,Thalassemias.

UNIT — 111
DisordersofCarbohydrateMetabolism:

Diabetesmellitus:-Aetiology,classification,Clinicalfeatures,complications,laboratoryinvestigations-
GTT.Inbornerrorsofcarbohydratemetabolism:-
Galactosaemia,Fructosuria,Lactoseintolerance,PentosuriaandGlycogenStorageDiseases.

DisordersofLipidMetabolism:

Hyperlipoprotenaemia—
classifications,Hypercholesterolemia,ketosisanditssignificance,Cardiovasculardisorders - Atherosclerosis —
aetiology, clinical features and its complications. Lipid storagediseases —Niemann-pick disease, Fabry
disease, Tay-Sachs disease and Gaucher’s disease. Fatty liver —causes,types,symptomsanddiagnosis.

UNIT -1V

DisordersofAminoAcidandProteinMetabolism:
Inbornerrorsofaminoacidmetabolism:-Phenylketonuria,alkaptonuria,cystinuria,albinismandtyrosinemia.
DisordersofPurineandPyrimidineMetabolism:
Gout,Lesh-Nyhansyndrome,xanthinuria,oroticaciduria.

DisordersofBbilirubinMetabolism:

Jaundice:-classification,clinicalfeatures.

UNIT -V

LiverFunctionTests:

Testsbasedonabnormalitiesofbilepigmentmetabolism,carbohydratemetabolism,lipidmetabolism,aminoacid
metabolism, detoxification andexcretoryfunctionofliver.

RenalFunctionTests:
TestsbasedonGlomerularfiltration,renalplasmaflowandtubularfunction.

GastricFunctionTests:

Examinationofrestingcontentsinrestingjuice,FractionalgastricanalysisusingtestmealandExaminationofthec
ontentsafter stimulation.




Enzymology:
ClinicalsignificanceofSGOT,SGPT,ALP,ACP,CPKandLDH.

REFERENCE

1 TextbookofMedicalLaboratoryTechnologybyPrafulB.GodkarandDarshanP.Godkar

2 MedicalLaboratoryTechnoIogy-Ramniksood,5thEdition,1999,JaypeepubIishers.

3 Textbook  ofBiochemistrywith  clinical correlation,Thomas M. Devlin,
3rdedition,A.JohnWiley-LissInc.Publication.

4 PracticalClinicalBiochemistry,HaroldVarley,4thedition,CBSPublicationandDistributors,NewDelhi.

5 MedicalBiochemistry-MNChatterjee,RanaShinde,8thedition,2013,JaypeepubIications.

WEB RESOURCES

1. http://www.grsmu.by/files/file/university/cafedry/klinicheskaya-immynologiya/files/fiu/4.pdf



http://www.grsmu.by/files/file/university/cafedry/klinicheskaya-immynologiya/files/fiu/4.pdf

Objective:

o TodescribethegeneralprinciplesofgeneorganizationandexpressioninbothProkaryotesandeuk
aryoticorganism.

B.Sc.
BIOCHEMISTRYSEMESTER —
VCORE - VI

MOLECULARBIOLOGYPAPERC

ODE:21UBCO06

e Toexplainvariouslevelofgeneregulationanditsfunctions.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge

No CourseOutcomeDetails level

Cco1 . K2
Understandthereplicationprocess

CO2 | Comprehendbasicprinciplesandmechanismoftranscription K2

COo3 _ : e . . K2
Understandtranslationprocessandposttranslationalmodificationofproteins

co4 Understandtheproteintargetingandprocessingandregulationofgeneexpre K2
ssioninprokaryotes

CO5 | Understandtypesandcausesofmutation,andDNArepairingmechanisms K3

MappingwithProgrammeOutcomes

Cos | POL | Po2 | PO3 | Po4 | Pos | Pos | PO7 | PO8 | PO9 | PO10
col| S M S S S M M S S S
co2| S M S S S M M S S S
co3| S M S S S M M S S S
co4 | S M S S S M M S S S
cos | S M S S S M M S S S

S-StrongM-MediumL-Low




UNIT — 1

Replication: Experimental evidence to prove DNA as genetic material,

Semiconservativereplication,experimentalevidenceforsemiconservativereplication,replicati
oninprokaryotesandeukaryotes,enzymesinvolvedinreplication, mechanismofreplication,inhibitors
ofDNAreplication.

UNIT — 11

Transcription:BasicfeaturesofRNAsynthesis,E.ColiRNApolymerases,initiation,chainelongationandtermi
nationoftranscription,RNAprocessing.Inhibitorsoftranscription.

UNIT -111

Translation:Genetic codeanditsfeatures,
tRNAandaminoacyltRNAsynthetases.Initiation,elongationandt
erminationoftranslation,posttranslationalmodifications,Inhibitor sofproteinsynthesis.

UNIT-VI

ProteinTargetingandProcessing:Signalsequences,signalrecognitionparticle,signalhypothesis,molecularchaper
ons, Targetingofproteins—basictargetingpathways.Proteinfolding.Proteindegradation.

RegulationofGeneExpressioninProkaryotes: TheOperonmodel: Conceptofpositiveandnegativeregulation.O
peronconcept-studyofstructureandregulationofLacoperon, Trypoperonandaraboperon.

UNIT -V

DNA DamageandRepair:Typesofmutation:-
Basesubstitution,insertion,deletion,inversion,duplication,translocation,mutagens.DNARepairmechanisms:

Excisionrepair,mismatchrepair,photoreactivation,directdemethylation,doublestrandbreakrepair.Regulation
ofDNArepair:-SOSrepair.

REFERENCES
1 TextBookofCellandMolecularBiologyDr.AjayPaul,2015,ArunabhaSen,Books&Allied(P)Ltd.,
Molecularbiology,3rdedition,Henrylodishetal.

Genes—1X,BenjaminLewin,OxfordUniversity.

Molecularbiologyofgene,JamesD.Watson,NancyH.Hopkins,JeffreyW.Roberts,Joan.

o c w N

ArgetsingerSteitz,AlanM.Weiner,4thedition, TheBenjamminCummingsPublishingCompany,Inc.200
2.

6.  Friefelder'sessentialsofmolecularbiology,4thEdition,GeorgeMMalacinski,NarosapublishingHouse,2
006

7. MolecularBiologybyDavidCClark.,ElsevierAcademicpress,2005

WEB RESOURCES

1. https://molbiomadeeasy.files.wordpress.com/2013/09/fundamental_molecular_biology.pdf




Objective:

e Tobuildaindepthknowledgeaboutbasicphysiologicalprinciplesofvariousorgansinthehuman

body.
Tounderstandphysiologyofvarioussystemsanditsfunctions.
Togetadequateknowledgeonsensoryorgans.

Courseoutcome:

B.Sc.

BIOCHEMISTRYSEMESTER-VCORE

VII -

HUMANPHYSIOLOGYPAPERCODE:2

1UBCO7

Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level
Co1 . . . : K2
Illustrateaboutdigestivesecretionsandabsorptivemechanisms
_— K2
CO2 | Comprehendtheprocessofgaseousexchangeintissuesandlungs
co3 o : : K2
Obtainaninsightaboutmusclephysiologyandcardiovascularsystem
CO4 | Understandurineformationandphysiologyofreproductivesystem K2
CO5 | Getanideaaboutneuronstructureand sensoryphysiology K2

MappingwithProgrammeOutcomes

Cos | POl | Po2 [ PO3 [ Po4 | Pos [ Pos | PO7 | PO8 | PO9 | PO10
co1| S M S S M| M S S M S
co2| S M S S M| M S S M S
co3| S M S S M| M S S M S
co4 | S M S S M| M S S M S
cos | S L S S M| M S S M S

S-StrongM-MediumL-Low




UNIT -1
DigestiveSystem:Overviewofthedigestivesystem,secretionsofdigestivetract,digestivehormones,process of

digestion, absorption, assimilation of carbohydrates, proteins, fats, nucleic
acids.Absorptionofvitamins,mineralsandwater.
UNIT -1l

RespiratorySystem:Overviewoftherespiratorysystem,pulmonaryventilation,Alveolarventilation,composit
ion and partial pressure of inspired air, alveolar air and expired air, exchange
andtransportofrespiratorygases.

UNIT - 111

MusclephysiologyandCardiovascularSystem:overviewofmuscletissue,contractionandrelaxationof
skeletal muscle, cardiac muscle tissue and cardiac conduction system, cardiac cycle,
cardiacoutput,bloodpressureandE.C.G.

SkeletalSystem:Introductiontohumanskeletalsystem,skeletaldivisionsandfunctionsofskeleton.
UNIT -1V

ExcretorySystem:Overviewofrenalsystem,Renalphysiology:-
glomerularfiltration,tubularreabsorptionandsecretion,productionofdiluteandconcentratedurine.

ReproductiveSystem:Overviewofmaleandfemalereproductivesystem,spermatogenesis,oogenesisandfolliculard
evelopment,menstrualcycle,physiologyofpregnancy,parturitionandlactation.

UNIT -V

NervousSystem:Overviewofnervoussystem,classificationofnervoussystem,signaltransmissionatsynapse,n
eurotransmitters.

SpecialSenses:PhysiologyofOlfaction,Gustation,Vision,Hearingandequilibrium.
REFERENCES

EssentialsofMedicalPhysiology, K.SembulingamandPremaSembuIingam,6thEdition,2012
PrinciplesofAnatomyandPhysiology, TortoraandGrabowski,2003,JohnWiley&Sons, Inc.

Textbookofmedicalphysiology,A.C.Guyton10thedition.

1
2
3 HumanPhysiology,Chatterjee.C.11theditionMedicalagencyallied,Calcutta.
4
5 Humanbody,Atlas,PublicationGardencheers.

6.

ATextBookofHumanphysiology,SaradaSubrahmanyam etal.,2010,SChand&Company

WEB RESOURCES

1. https://mymedicallibrary.files.wordpress.com/2016/08/jaypee-essentials-of-medical-physiology-6th-
edition.pdf




B.Sc.
BIOCHEMISTRYSEMESTER -
VELECTIVECOURSE- |
ELECTIVE I - PLANT
BIOCHEMISTRYPAPER CODE-
20UBCEO1

Objective

e Tounderstandplantcellstructureandspecificbiochemicalfunctionstoallcompartmentsofthe
plantcell.

e Tolearnthemechanismofphotosynthesisandbiosyntheticpathwaysinplants.

e Togainknowledgeaboutsecondarymetabolitesandtheirroleinmedicine.
CourseOutcomeOnsuccessfulcompletionofthiscourse,studentss

houldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

co1 Understandtheplantcellphysiology. K2

: o K2
CO2 | Comprehendprocessofphotosynthesisandphotorespiration
co3 . o K2

Demonstratenitrogenfixationinplants

CO4 | lllustrateabouttheplantgrowththroughseedgerminationandseeddormancy K2
CO5 | Explainhormonesandsecondarymetabolitesofplants K3

MappingwithProgrammeOutcomes

Cos | Po1 | Po2 | PO3 [ Po4 | Pos | Pos [ PO7 | POs | PO9 [ PO10
coi| S L M S S S S S M M
co2| S L M S S S S S M M
co3| S L M S S S S S M M
co4 | S L S S S S S S M M
cos | S L S S S S S S M M

S-StrongM-MediumL-Low




UNIT -1

PhysiologyofPlants:

DiffusionandOsmosisinplantsandtheirsignificance,relationshipamongturgorpressure,wallpressureandosmo
ticpressure,waterpotentialconcept.Mechanismofwaterabsorption,Ascentofsap, Transpiration: -types,
mechanismoftranspiration and factorsaffectingtranspiration.

UNIT -11
Photosynthesis:

Photosyntheticapparatus,Photosyntheticpigments,Lightreactions-cyclicandnon-
cyclicphosphorylation,Calvincycle,Photorespiration,C4plants, CAMplants.Glyoxylatecycle.

UNIT -1
NitrogenMetabolismandNitrogenCycle:

Nitrogeninsoil,nitratereductioninplants,Nitrogenfixation:-Nonbiologicalandbiologicalnitrogenfixation,
biochemistry  of  symbiotic and  nonsymbiotic  nitrogen  fixation,  nitrogen  cycle,
sulphurcycle,phosphoruscycle.

UNIT -1V
Biochemistryof PlantGrowth:

Biochemistryofseeddevelopment:-
dormancyandgermination.Phytochrome,photoperiodismandvernilization.

UNIT -V
PlantGrowthRegulators:

Chemistry,biosynthesis,storage,distribution,modeofactionandphysiologicaleffectsofAuxins,Gibberllins,Cy
tokinins,ABAandEthylene.

Secondarymetabolites: Terpenes,Phenols,flavonoidsandnitrogenouscompoundsandtheirrolesinalternativem
edicine.

REFERENCES

PIantphysioIogy,Verma,7thRevisededition,EmkayPuincations,ZOOl.
PIantPhysioIogy,S.N.PandeyandB.K.Sinha,VikasPubIishinngt.Ltd,3rdEdition,1999.
PlantBiochemistryandMolecularBiology,PeterJhea,RichardC.Leegood,
IntroductiontoplantphysioIogy,WiIIiam.G.Hopkins,Norman.P.A.Hunger,3rdEdition.
HandbookofmedicinalplantsbyPrajapathi,PurohitandSharmakumar.

PlantBiochemistrybyP.M.DeyandJ.B.Harborne
BiochemistryandMolecularBiologyofplantsbyBuchannan,GrvissemandJones.

WEB RESOURCES
1. https://pdfs.semanticscholar.org/7e66/3f57cfeaaf89878708a7b33aec28b7d77123.pdf




B.Sc.
BIOCHEMISTRYSEMESTERVSKI
LLBASEDELECTIVE COURSE-II
SBEC -1 -
GENETICENGINEERINGPAPERCODE-
21UBCS02

Objective:

e Toimpartthepracticalknowledgeonnucleicacidisolation,digestionandligation.
o Tofamiliarizethestudentswiththebasicconceptsingeneticengineeringanditalsogivesknowledgeont

ransformationand recombinant selection.
e ToacquaintthestudentstoversatiletoolsandtechniquesemployedingeneticengineeringandrecombinantD

NAtechnologyand its applicationsgeneticengineering.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

GetanideaabouttheroleofDNAmManipulativeenzymesandrestrictionenzymesusedinrDN

CO1 | Atechnology. K2

CO2 | AdvancetheirknowledgeaboutthevectorssuitableforrDNAtechnology K2

CO3 | Understandingofvariousmethodsadaptedfor K3
genetransferandscreeningofrecombinants

CO4 | Obtainknowledgeaboutadvancetechniquesingeneticengineering K4

CO5 | UnderstandapplicationsofrDNAtechnologyinvariousfields K4

MappingwithProgrammeOutcomes

Cos | PO1 | Po2 [ PO3 [ Po4 | Pos | Pos | PO7 | PO8 | PO9 | PO10
col1| S M S S S S S S S S
co2| S M S S S S S S S S
co3| S L S S S S S S S S
co4 | S L S S S S M S S S
cos| S L S S S S M S S S

S-Strong;M-Medium;L-Low




UNIT -1

Introduction to Genetic Engineering: Introduction to rDNA technology, DNA manipulative enzymes: -
Nucleases,Ligases,Polymerases,DNAmodifyingenzymes, Topoisomerases.Restriction-
modificationsystem:Restrictionendonucleasesanditstypes.

UNIT -1

Vectors:Characteristicsofanidealvector,cloningvectorsforg.Coli:-
pBR322,pUC8.VectorshasedonM13bacteriophage:-M13,VectorsbasedonA phage:-
insertionandreplacementvectors,Cosmids,Phagemids,Vectorsforeukaryotes:-vectorsforyeast:-
Yep,YAC,Vectorsforhigherplants:-Tiplasmid,Riplasmid.

UNIT -1

MethodsofGeneT ransfer:Vectormediatedgenecloning,Direct/vectorlessmethods:-
Electroporation,biolistics,microinjection,chemicalmediatedgenetransfer,liposomemediatedgenetransfer,silic
oncarbidemethod.Vectormediatedgenetransfer:-Agrobacteriummediatedgenetransfer.

Screening of Recombinants: Reporter gene-based screening, selection by the use of
antibioticresistance,bluewhitescreening, Immunologicalmethods,screeningthroughproteinactivit

y.

UNIT -1V

TechniquesinGeneticEngineering:IsolationandpurificationofgenomicDNA plasmidDNAandiphage.Mol
ecularprobes:-Typesanditsuses.Methodsofnucleicacidlabeling.Blottingtechniques:-
southern,northernandwesternblotting. DNAsequencingmethods.PCR:-
Procedure,importantconsiderationsofPCRforprimerdesigning,ApplicationsofPCR.

UNIT -V

GenomicandcDNAL.ibraries:MethodsofgeneratinggenomicandcDNAlibrary,comparisonbetweentwotyp
esoflibraries,advantagesanddisadvantagesofcDNAlibrary.

ApplicationsofrDNATechnology:RecombinantDNAproductsinmedicine(insulin,GH),recombinantvaccines
,genetherapy,DNAfingerprinting,transgenicplantsand transgenicanimals.

REFERENCES
1 GeneticEngineering-SmithaRastogi,NeelamPathak,2009,0xfordUniversitypress.

2. Principles of gene manipulation, Old and Primrose, Blackwell Science. Genetic engineering
anditsapplications,P.Joshi,BotaniaPublishers&Distributors.RecombinantDNA:Ashortcourse,Watsone
tal, ScientificAmericanBooks.

GeneCloningandDNAanalysis, T.ABrown,BlackwellSciencePublishers,2001.

BiotechnologyFundamentals&Applications,S.S.Purohitt,AgrobiosPublishers,2001.
TextbookofBiotechnologybyR.C.Dubey,2009,S.Chand&ColLtd.

WEB RESOURCES
1. https://nptel.ac.in/courses/102103013/




B.Sc.
BIOCHEMISTRYSEMESTER -
VI
CORE-VIII-
IMMUNOLOGYPAPER
CODE:21UBC08

Objective:

e Tolearnaboutthegeneralconceptsofimmunesystemandimmuneorgans

e Tounderstandthepropertiesofantigensandantibodiesandtheconceptofantigen-antibodyinteractions

o Toknowaboutthemechanismsrelatedtocellmediatedimmunity,complementsystem,hypersensitivityandt
ransplantationimmunologyand immunological disorders

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course CourseOutcomeDetails Knowledge

No level

CO1 | understandbasicsofimmunesystemandaboutthecellsandorgansofimmunesystem. K2
DescribetheAntigenandAntibodystructureandpropertiesandobtaintheknowledge

CO2 : K2
aboutthehybridomatechnology

COo3 . . . . . : K3
Comprehendtheantigenandantibodyreactionsandimmunologicaltechniques.

co4 Getaclearideaabouttheimmunizationandhypersensitivityreactions. K3
Familiarizewithcomplementsystem,autoimmunityandimmunodeficiencydis

c05 orders Ka

MappingwithProgrammeQOutcomes

Cos | POL | Po2 | PO3 | Po4 | Pos | Pos | PO7 | PoO8 | PoO9 | PO10
coi1| S M S S S S S M S S
co2| S M S S S S S M S S
co3| S M S S S S M M S S
co4 | S M S S S S M M S S
cos| S M S S S S M M S S

S-StrongM-MediumL-Low




UNIT-I

Introductiontolmmunology: Immunity,typesofimmunity,mechanismofimmunity,Hematopoiesis,cellsan
d 0 r g a n
softheimmunesystem.Humoralandcellmediatedimmuneresponse,primaryandsecondaryimm
uneresponse.

UNIT-II

ImmunogensandAntigens:Immunogenicity,antigenicity,factorsthatinfluencingantigenicity,antigenicspec
ificity,epitopesofanantigen,haptens,adjuvants. Antibodies:Structure,Classes,Subclasses,PropertiesofImmu
noglobins,Antigenicdeterminants—isotypic,allotypicandidiotypicdeterminants. Production and
applicationsofMonoclonal antibodies.

UNIT-111

Antigen- Antibody Interactions: Antigen — antibody binding, strength of binding, Primary bindingtests:-
Radioimmunoassay,Immunofluorescenceassays,Immunoenzymeassays-ELISA.Secondarybindingtests:-
Agglutination,Precipitation,Immunodiffusion,Immunoelectrophoresis.Complementfixation.

UNIT-IV
Immunization:Vaccineanditstypes.

MajorHistocompatibilityComplex:ClassificationandroleofMHCinimmuneresponse.Hypersensitivity:
Types—ItoV.Transplantationlmmunology:mechanismofgraftacceptanceandrejection,

UNIT-V
ComplementSystem:ClassicalandAlternativepathway, Autoimmunity:-Historyandtypesofautoimmune
disorders.  Immunodeficiency  disorders: -  Causes, symptoms, mechanism of HIV

infection,HIVreplication,transcriptionand diagnostic methods.

REFERENCES

1 Immunologyandimmunetechnology-
M.RajasekaraPandian&B.SenthlKumar,PanimaPublishingCorp,NewDelhi,2007.

ImmunologyRoitt.BrostoffandDavidMole,4thedition,1998MosbyTimesMirrorlntPubLtd.
Immunology,Anintroduction: TizardK,SaunderscollegePublishing(1984).
Essentiallmmunology.Roitt.1.M.(1988).BlackwellScientificPublishers.

(S B I\

Immunology,KubyRichard.A.Goldsby,Thomas.J.Kint,Barbara.A.Osborne,4thEdition,ZOOO,
W.H.FreemanandCompany,NewYork.

WEB RESOURCES
1. http://www.hss.gov.yk.ca/pdf/im_manual_section14.pdf



http://www.hss.gov.yk.ca/pdf/im_manual_section14.pdf

B.Sc.
BIOCHEMISTRYSEMESTER -
VI
CORE-
IXENDOCRINOLOGYPAPERCO
DE:21UBC09

Objective:

e Toexplaintheroleofendocrinesysteminmaintaininghomeostasis,integratinggrowth
anddevelopment.

e Todiscussmolecular,biochemical,andphysiologicaleffectsofhormonesoncells.
e Toexplaintheconsequencesofunderandoverproductionofhormones.
Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course CourseOutcomeDetails Knowledge
No level
Gainknowledgeaboutthebasicterminologies,classificationandmechanismofactio K2
CO1 | nofhormonesandtodemonstratevarious typesofsecondmessengers
andtheiraction.
K2
CO2 | Understandhypothalamicandpituitaryhormones.
co3 | Learnvariousfunctionsofthyroid,parathyroidandpancreatichormonesa K2
longwiththeirmechanismofaction.
DemonstratethebiologicalfunctionsanddysfunctionofvariousGIltracthormonesaswell K2
CO4 | asadrernalglandhormones.
Understandaboutthemaleandfemalereproductivehormonesandalsogaintheknowledgeab K2
CO5 |outsome local hormones.

MappingwithProgrammeQutcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10
col1| S M M M S S S S M M
co2| S M M M S M S S M M
co3| S M M M S S S S M M
co4a| S M M M S S M S M M
cos | S M M M S L S L M M

S-StrongM-MediumL-Low




UNIT - |

Introduction to EndocrineSystem: Hormones asmessengers, classificationof — hormones,
circulatingandlocalhormones,receptorsofhormones,mechanismofaction,hormoneinteractions:-
Permissiveeffect,synergisticeffectandantagonisticeffect.

Secondmessengers:-RoleofcAMP,cGMP, P53, DAG,Ca’ ionsandcalmodulininhormonalaction.

UNIT -1

HypothalamusandPituitaryGland:Hypothalamichormones,hormonesofpituitaryglan
d:-
chemicalnature,secretion,circulation,biologicalfunctions,disordersofAdenohypophysea
landneurohypophysealhormones.

UNIT — 111

ThyroidandParathyroidGlands: Chemicalnature,secretion,circulation,biologicalfunction,disorderofthy
roidandparathyroid hormones.

Pancreas:Chemicalnature,secretion,circulation,biologicalfunction,disorderofinsulinandGlucagon.

UNIT-1V

G.l. TractHormones:Chemicalnature,secretion,circulation,biologicalfunction,disordersofGastrin,Secretin
andCholecystokinin.

Adrenalgland:—
Chemicalnature,secretion,circulation,biologicalfunction,disordersofadrenalmedullaryandCorticalhormones

UNIT -V
GonadotropicHormones:Chemicalnature,secretion,circulation,biologicalfunction,disordersofmaleandf
emalereproductivehormones.

Others:Localhormonesintissues—Prostaglandinsand Thromboxanes,Localhormonesinblood—Kinins.

REFERENCES

1 EssentialsofMedicaIPhysioIogyK.SembuIingamandPremaSembuIingam,ﬁthEdition,2012

2 FundamentalsofBiochemistry,J.L.Jain,S.Chandpublications,2004.

3 TextbookofBiochemistry,EdwardStauntonWest,WilbertR.Todd,HowardS.Mason,JohnT.VVanBruggen
,4thedition,Oxford&IBHpublisingCo.Pvt.Ltd.,1996.

4 PrinciplesofBiochemistry,DavidL.Nelson,MichaelM.Cox,Lehninger,4thedn,W.H.FreemanandComp
any.

5 PrinciplesofBiochemistry:MammalianBiochemistry-
EmilSmith,RobertHill,RobertLegman,RobertLefkowitz,PhilipHandler,Abrahamwhite, 7thEdition,M
cGrawHill&Co.

WEB RESOURCES
1. http://en.bookfi.net/s/?q=biochemistry&e=1&t=0



http://en.bookfi.net/s/?q=biochemistry&e=1&t=0

B.Sc.
BIOCHEMISTRYSEMESTER —
Vi
CORE - X -
PHARMACEUTICALBIOCHEMISTRYPA
PERCODE:21UBC10

Objective:

e To provide an in-depth knowledge about sources of drugs,
pharmacokineticsandpharmacodynamics.

e Tolearnadequatescientificknowledgeaboutpharmaceuticalmanufacturingprocess.

e Togainabetterunderstandingofdrugdiscovery,designanditsdevelopment.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

CO1 s . N K2
Understanddrugdosage,routesofadministrationandaboutbioavailabilityofdrugs

co2 Understandaboutbasicprinciplesinvolvedinpharmacokinetics. K3

CO3 | Understandaboutthedrugreceptorinteractionsand K3
gainknowledgeonmetabolism.

CO4 | Describethegeneralprinciplesofadversedrugreactionsandacutepoisoning. K3
Advancetheknowledgeondrugdiscoveryprocessandethicalissuesind K3

CO5 : . I ) ) .
rugdiscoveryprocessandinpreclinicaltoxicologicalstudies.

MappingwithProgrammeOutcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10
col1| S M M S M S S S S S
co2| S M S S M S S S S S
co3 | S M S S M S S S S S
coa| S M S M M S S S S S
cos| S M M M M S S S S S




S-StrongM-MediumL-Low




UNITI

Introduction:Sourcesofdrugs,routesofdrugadministration,dosageforms,drugdosage.
Bioavailability:-
Bioavailabilityofdrugs,Factorsaffectingbioavailability,Bioequivalence.Combinedeffectofdrugs:-
Synergism, antagonism.

UNITII

Pharmacokinetics: Absorption,distributionofdrugs,half-

life,cmax,tmax,factorsinfluencingdrugabsorptionanddistribution.Drugelimination:-
Renalexcretion,fecalexcretion,biliary

excretion,pulmonaryexcretionandotherroutesofexcretion.

UNITIHN

Pharmacodynamics:Drugreceptors:-Conceptandtheory,Drug-receptorinteractions,Receptormediated
andnon-
receptormediateddrugaction,MechanismofphaselandPhasellmetabolicreactions,factorsaffectingdrugmetab
olism,significanceofdrugmetabolism.Placeboeffects,Factorsmodifyingdrugaction.

UNITIV

Adverse Drug Reactions and Toxicology: Pharmacologic ADRs, Non-pharmacological ADRs, disease-
related ADRs,multipledrugreactions.Acutepoisoning:-
Generalprinciplesandmanagement.Drugdependence,drugtoleranceandintolerance.

UNITV

DrugDiscoveryandDevelopment:Randomscreening,serendipity,molecularmodificationofaknowndrug,
rational approaches in drug designing. Preclinical research, clinical research, overview
ofDCGI,NPPA,CDSCO, FDA,ICMRandFSSAL.

REFERENCES
1 PharmaceuticalPharmacology-SCMethaandAshutoshKar,2011,Newagelnternationalpublishers.

2. Textbook ofMedicalPharmacology -
PadmajaUdayakumar,2,4Edition,CBSPublishers&Distributors,NewDelhi,Bangalore.

3. OxfordTextbookofClinicalPharmacologyandDrugTherapy,D.GGrahmeSmithandK.Aronson.
4, PharmacologyandPharmatherapeutics—R.S.Satoskar,S.D.Bhandhakarand.
5 LippincottslllustratedreviewPharmacology,Mary.J.Mycek,Richards,Pamela.

WEB RESOURCES
1. http://en.bookfi.net/s/?q=biochemistry&e=1&t=0



http://en.bookfi.net/s/?q=biochemistry&e=1&t=0

Objective:

Tolearnthewideuseoffermentationtechnologyandmicrobialproductiontechniques.
Toupdatethelatestscientificdevelopmentsonmicrobesanditsindustrialapplication

B.Sc.
BIOCHEMISTRYSEMESTER -
VI
ELECTIVE -I1-

INDUSTRIALBIOCHEMISTRYPAPERCODE:

20UBCEO02

Togainadequateknowledgeonuseofmicrobesintheenvironment.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

CO1 | Learnabouttheculturetechniquesforisolationofmicrobesfromvarioussources K3
andpreservetheisolates.
Gainbasicknowledgeaboutbasicprinciplesoffermentationandtypesofferme

COZ | hters K3

CO3 | Describethemicrobialproductionofbioactivecompoundssuchasorganic K3
acids,bacterialandfungal polysaccharides,antibioticsandvitamins.

CcO4 | Learnaboutindustrialproductionofalcohol,alcoholicbeverages,productionof K3
SingleCellProtein,bioethanolandbiogasproduction.

CO5 | Providefundamentalinsightstoexploitmicrobesforprotectingenvironment. K3

MappingwithProgrammeQutcomes

Cos | PoL | PO2 | PO3 | Po4 | POs | Pos | PO7 | Pos | PO9 | PO10
co1| S L S S M S S S S S
co2| S L S S M S S S S S
co3 | S M S S M S S S S S
co4 | S M S S M S S S S S
cos | S M S S M S S S S S

S-StrongM-MediumL-Low




UNIT -

IntroductiontoFermentationTechnology:Isolationandscreeningofindustriallyimportantmicrobes, Various
methods of achieving isolation: - Inoculum preparation, strain improvement for betteryield;primary and
secondary detection of microorganisms. Primary and secondary screening;
Biologicalassayoffermentationproducts,limitationsofBioassay, DiffusionAssay, Turbidometricassay,metab
olicResponseAssay,EnzymaticAssay.

UNIT -1l

Fermentation-Principlesoffermentation.Surface,Submergedandsolid-
statefermentation,DesignandoperationofFermenter,Agitationandaeration,Downstream processing.

TypesofFermenters: Air-
Liftfermenter,FluidizedBedBioreactor,PackedbedBioreactor,Continuousculture;fedbatchculture,fixedvolu
mebedfed-batch,variablevolumefed—batch,advantagesanddisadvantagesoftheFed-
batchreactors,continuous-Flow stirred-tankreactor.

UNIT I

MicrobialProductionofBioactiveCompounds:Productionoforganicacids-Citricacid,lacticacid,acetic
acid. Production of bacterial and fungal polysaccharides, Production of Antibiotics -
Penicillinandstreptomycin.Productionof vitamins-B12 andB2.

UNIT-IV

Industrial ApplicationsofMicrobes: Industrialproductionofalcohol,alcoholicbeverages—
WineandBeerbyyeast

Productionof SingleCellProtein(SCP)-
ProductionofEdibleMushroomsBioethanolproduction,productionofbio
gasfromagriculturalwaste.UN IT-V

Microbes and Environment: Microbes in mineral recovery: - Bioleaching — mechanism,
advantagesanddisadvantagesofbioleaching,Biosorption—
Biosorbentmaterial,Biosorptionmechanisms.Microbialrecoveryofpetroleum—
processandadvantages.Microbialdegradationofxenobiotics—
Propertiesofxenobioticcompounds,Hazardspostbyxenobioticsandmechanisminvolvedinxenobioticmetaboli
sm.

SewageBiodegradation;-Sewagetreatment,BiodegradationandBioremediation.

REFERENCES

1. PelczarMJ,ChanECS,KleigNR,1993,Microbiology, TataMcGrawHill.

2. B.TomBetsy,&JimKeogh,2005,MicrobiologyDemystified,McGrawHill.
3. C.RCTilton,2002,Microbiology,10thed,McGrawHiill.

4. D.StuartHoggy,2005,EssentialMicrobiology,Wiley.

WEB RESOURCES

1. http://www.water.me.vccs.edu/courses/env108/Lesson3_print.htm

2. http://www.google.co.in/?gws_rd=cr&ei=Nx9uUrn0GMA4rgeB44CgCA#q=isolation+of+microor
ganisms

3. http://lwww.google.co.in/?gws_rd=cr&ei=Nx9uUrn0GMA4rgeB44CgCA#q=fermentation
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http://www.water.me.vccs.edu/courses/env108/Lesson3_print.htm
http://www.google.co.in/?gws_rd=cr&ei=Nx9uUrn0GMA4rgeB44CgCA&q=isolation%2Bof%2Bmicroor
http://www.google.co.in/?gws_rd=cr&ei=Nx9uUrn0GMA4rgeB44CgCA&q=isolation%2Bof%2Bmicroor
http://www.google.co.in/?gws_rd=cr&ei=Nx9uUrn0GMA4rgeB44CgCA&q=fermentation
http://en.wikipedia.org/wiki/Biochemist

WEB RESOURCES
1. http://en.bookfi.net/s/?q=biochemistry&e=1&t=0



http://en.bookfi.net/s/?q=biochemistry&e=1&t=0

B.Sc.
BIOCHEMISTRYSEMESTER —
VI
SKILLBASEDELECTIVECOURSES
BEC-I1I-BIOINFORMATICSAND

NANOTECHNOLOGYPAPERCODE:21UBCS03
Objective:

e ToacquirebasicknowledgeinBioinformatics/Nanotechnology
e Toprovidescopefordatabankandsequenceanalysis
¢ TounderstandthenovelconceptsinNanotechnologyandBioinformatics.

ourseoutcome:Onsuccessfulcompletionofthiscourse,studentsshouldbeprofici

entto

Course . Knowledge

No CourseOutcomeDetails level

CO1 | Understandbasicprinciplesandapplicationsofbioinformaticsinlifescienceandgettrain K2
edin databasesearching.
Acquireknowledgeofbiologicaldatabasesforthesequencealignmentsandpr K2

coz edictingthestructuresofbiomoleculessuchasnucleicacidsandproteins.

CO3 | Describethedifferent K3
toolsavailableforsequencealignmentandandpredictingthestructures

co4 | Describethedifferenttoolsavailableforsequencealignmentandandpredictingthestructures K3
Describe history of nanotechnology, Properties of nanoparticles, types,

CO5 synthesisofnanoparticlesandthecharacterizationofnanoparticlesusingMicroscopytech K3
niquessuchasSEM, TEM, AFM, STM.

MappingwithProgrammeQOutcomes

Cos | Po1 | Po2 | PO3 [ Po4 | Pos [ Pos [ PO7 | PO8 [ PO9 [ PO10
coi| S M| M S S S S S S S
co2| S M| M S S S S S S S
co3| S M| M S S S M M S S
co4a| S M| M S S S M M S S
cos | S M| M S S S M M S S

S-StrongM-MediumL-Low




UNITI
IntroductiontoBioinformatics: Definition,History,ScopeandApplications.OpportunitiesinBioinformatics.

Emerging areas of Bioinformatics.Databanks — Gen Bank, PDB. Literature Databanks-
PubMed,Medline.Human Genome Project.
UNITII

BiologicalDatabases:Usesofsequencedatabases-Nucleicacid-NCBI,EMBL,DDBJ,Proteins-
SWISSPROT,PIR,Structuraldatabases-CATH,SCOP,Specializeddatabases—KEGG,OMIM.

UNITIH

SequenceAlignmentBasedonMatrices:BLOSUMandPAM,Algorithm-
NeedlemanWunsch&SmithWaterman. Toolsforsequencealignment—
BLAST,FASTA,ClustalW.Phylogeneticanalysis.

UNITIV:

IntroductiontoNanotechnology:Basicsofnanotechnology-
typesofnanoparticles,nanocomposites,nanorods,nanotubes,anddendrimers,Fabricationmethods-
Topdown,Bottomupapproach—Propertiesofnanoparticles—
mechanicaltesting,elasticity,toughness,effectoffabricationonstrength.Biosensors—classification-
potentialbasedbiosensors,biomembrane-basedsensors-Principle,instrumentation,applicationsandbiochips.

UNITV:

ApplicationsofNanotechnology:Nanotechnologyinfoodindustry,textileindustryandagriculture-

nanomaterialin waste water treatment, Nanotechnology in medicine,
cancer therapy and research —Tissueregeneration(Tissueengineering)—

Drugdeliverysystem,polymertherapeutics—Polymerdrugconjugates
—Risksinvolvedinnanotechnology—nanotoxicity,consumerhealthandenvironmentalconcern.
REFERENCES
LeiblerDC.2002.Introductiontoproteomics,toolsforthenewbiology.Humanapress.
IntrodcutiontoBioinformatics-S.SundararajanandBalaji.
Instantnotes—Bioinformatics—\Westhead,HowardparishandTwyman.VivabooksPvt.Limited.Chennai.
Bioinformaticsbasicskillsandapplications—Rastogi.
BasicBioinformatics—S.Ignacimuthu(2005).NarosaPublishingHouse.
BioinformaticsforBeginner—K.ManiandVijayaraj(2002).KalaikathirAchagam.
Bioinformatics: DatabasesandAlgorithms—N.Gautham(2009).NarosaPublishingHouse.
Bionanotechnology:LessonsfromNature,David.S.Goodsell.Jhonwiley2006.
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BiomaterialsSciences: AnintroductiontoMaterialsinMedicine2ndEdition,BuddyD.Ratner,Allan
S.Hoffman,FrederickJ.SchoenandJackE. Lemons.

WEB RESOURCES
1. http://en.bookfi.net/s/?q=biochemistry&e=1&t=0



http://en.bookfi.net/s/?q=biochemistry&e=1&t=0

B.Sc.
BIOCHEMISTRYSEMESTER -
VI
CORE PRACTICAL -
IIPAPERCODE:21UBCP
03
Objective:

e Tohavehandsonexperienceonlaboratorydiagnostictests.
e Tolearnandunderstandthebiochemicalanalysisandestimationofvariousbiomarkers.

e Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course CourseOutcomeDetails Knowledge
No level
COL | Estimateandidentifythehematologicalparameters K4
K4
CO2 | Experimenttheassayofserummarkerenzymes
Analysethebloodparameterslikeurea,bilirubincholesteroletc
CO4 | Experimenturinesamples K4

MappingwithProgrammeQutcomes

Cos | POL | PO2 | PO3 | Po4 [ Pos [ Pos | PO7 [ PO8 | PO9 | PO10
coi1| S M S S S S S L S S
co2| S M S S S S M L S S
co3 | S M S S S S M L S S
co4 | S M S S S S S L S S

S-StrongM-MediumL-Low




. HEMATOLOGY

EstimationofHemoglobin—sahli’smethod
EnumerationofRBC&WBC
DifferentialSmear—Bloodcellscount
Bleedingtime&Clottingtime
Identificationofbloodgrouping&typing
EvaluateESR&PCV
Il. ASSAYOFSERUMMARKERENZYMES
a.  DeterminationofactivityofSGOTandSGPT
b.  DeterminationofactivityAcidPhosphataseandAlkalinePhosphatse

(GRS NOENE

I1l. BLOODANALYSIS
a.  EstimationofbloodglucosebyFolin-wumethod.
b Estimationofserumcreatineandcreatinineby—AlkalinePicratemethod.
c EstimationofDeterminationofTotalproteinsinwholeblood-Lowry’s method
d Determinationofureainserum-DAM-TSCmethod
e.  EstimationofCholesterolinserum-Zak'smethod
f. DeterminationofBilirubin[Conjugated&Unconjugated]inserum.
IV. URINEANALYSIS
a.  EstimationofUreainurinebyDAM-TSCmethod
b.  DeterminationofCreatineandCreatinineinurine—Alkali-Picratemethod
c.  EstimationofUricacid—Caraway'smethod
d.  DeterminationChloridebyVanSlyke'smethod
e.  Physicalpropertiesofurine:Microscopicandvisualobservationfornormalandabnormalconstituents,color

,density,crystalsandpHetc.

REFERENCES

1 PracticaICIinicalBiochemistry,1988,HaroIdVarIeyZ”dto4thEdition,CBSpubIishers,NewDeIhi.

2 IntroductorypracticalBiochemistry,1999Editors:S.K.SawhneyandRandhirSingh,NarosaPublishingH
ouse,Mumbai

3 BiochemicalMethods1992,S.Sadasivam and A.
Manickam,SecondEdition,NewAgeInternationalPubli

shers,NewDelhi

4 LaboratoryManualinBiochemistry,1981.J.Jayaraman,NewAgeInternationalPublishers,NewDelhi

5  AManualofLaboratoryTechniques,2003.N.Raguhuramulu,K.MadhavanNair,S.Kalayanasundaram,
NationallnstituteofNutrition.

WEB RESOURCES
1. https://biolympiads.com/wp-content/uploads/2014/08/metodich_1.pdf




Objective:

e Tohavehandsonexperienceontissueculturetechniquesandimmunologicalassays.

B.Sc.
BIOCHEMISTRYSEMES
TER-VI
CORE PRACTICAL -
IVPAPERCODE:21UBCP
04

e Tolearnandunderstandtheidentificationandcharacterizationofmicrobes.

Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level
co1 . . . . . K4
DemonstrationonPTCmediapreparation,andcallusinduction
: : o K4
CO2 | Experimentthegeneticengineeringprotocols
Cco3 _ _ _ : K4
Investigateonimmunologicalexperiments
CO4 | Experimentandinterpretthemicrobiologicalexperiments K4

MappingwithProgrammeQutcomes

Cos [ POL | PO2 | PO3 | PO4 [ PO5 [ PO6 | PO7 [ PO8 | PO9 | PO10
col| S M S S S S S L S S
co2| S M S S S S M L S S
co3| S M S S S S M L S S
co4 | S M S S S S S L S S

S-StrongM-MediumL-Low




I. PLANTTISSUECULTURE
1. Mediapreparation
2.Callusinduction3.
Micropropagation

GENETICENGINEERING
RestrictionDigestiveEnzymesidentification
IsolationofPlasmidDNAandSeparationinElectrophoresis
IsolationofgenomicDNA

IMMUNOLOGY

Single[Radial]Immunodiffusion
Double[Outcherlony]immunodiffusion
Immunoelectrophoresis
. MICROBIOLOGY

Sterilization:WetandDrymethods
PreparationofAgarandbrothmedia[Slantandplate]
CultureTechniques:Streak,PourandSpreadplate
Enumerationofmicrobesfromsoil,airandwater
Stainingtechniques:SimpleandGram'sstaining
IdentificationofmicrobesbyBiochemicaltests[IMViCtests]

SN DWNETON P

REFERENCES
1 BiochemicalMethods(1992),byS.SadasivamandA.Manickam,SecondEdition,NewAgelnternationalP
ublishers,NewDelhi.

2 IntroductorypracticalBiochemistry(2005),byS.K.SawhneyandRadhirsingh,AlphaSciencelnternationa
Ipublishers,2,4Edition.

3. KannanN(1996)LaboratoryManualinGeneralMicrobiology.1stEdition,PalaniParamountPu
blications,Palani, Tamilnadu.

4. SundararajT.Microbiology—
LaboratoryManual.RevisedandPublishedbyAswathySundararaj,No.5.1stCrossStreet, ThirumalaiNag
ar,Perundgudi,Chennai.

5 AnejaKR(2005).ExperimentsinMicrobiology,PlantpathologyandBiotechnology.4thEdition,NewAgel
nternationalPublishers,Chennai.

6. JamesGCappuccino&NatalieSherman(2008)Microbiology:ALaboratorymanual.8thEdition,Publishe
dbyPearsonEducation.

WEB RESOURCES
1. https://biolympiads.com/wp-content/uploads/2014/08/metodich_1.pdf




B.Sc.
BIOCHEMISTRYSEMESTER —
IALLIED-I-BIOCHEMISTRY-
IPAPERCODE:21UBCAO01

Objective:

e Tounderstandthesimpleandmolecularstructureofthedifferenttypesofbiomolecules,enzymesandvitamins

e Togainknowledgethephysicochemicalpropertiesandbiologicalimportanceofbiomolecules.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

COI\lIJ cl; € CourseOutcomeDetails Kncl);/://Ieeldge
col Describestructures,propertiesandfunctionsofcarbohydrates. K2
CO2 | Understandthestructures,propertiesandroleofaminoacidsandproteins. K2
C0O3 | Describethenomenclatureandidentifytheclassesofenzymesandfactorsaffectingt K2

heiractionwithkinetics.

DemonstrateaboutthestructureandpropertiesoflipidsandNucleicacidswiththeirimportanc| K2
e.

CO4

Describeaboutsource,importanceanddeficiencydisorderso K2

CO5 fvitaminsandminerals

MappingwithProgrammeQutcomes

Cos | POl | POo2 [ PO3 [ Poa | POs | Poe | PO7 | Po8 | PO9 | PO10
co1| S L S M S M M M S S
co2| S L S M S M M M S S
co3| S L S M S M M M S S
coa| S L S M S M M M S S
cos | S L S M S M M M S S

S-StrongM-MediumL-Low




UNIT -I

Carbohydrates:Classificationofcarbohydrates, Monosaccharides: -Structures,
Stereoisomersandstructuralisomers, mutarotation, and chemical
properties. Oligosaccharides: - Dissaccharides-
structureandimportanceofsucrose, Lactose,maltose,Polysaccharides:-
Structureandsignificanceofhomopolysaccharidesandheteropolysaccharides.

UNIT -1

AminoAcids:StructuresandClassificationsofaminoacids,EssentialandNon-
essentialaminoacids,propertiesofaminoacids.

Protein:Classificationandfunctionsofproteins,bondsinvolvedinproteinstructure,structurallevelsoforganizat
ion: -primary,secondary, tertiaryandquaternarystructureswithexamples.

UNIT -1
Enzymes:Holoenzyme,Apoenzyme,coenzymes,cofactors/prostheticgroups, lUBclassificationofenzymeswi
th example. Active site: - characteristic features and theories of ES compex,

enzymeunits,Enzymekinetics:-MMequation andLBplot, factors affectingenzymeactivity.
UNIT -1V

Lipids:Classificationsoflipids,physicalandchemicalpropertiesoffats,structureandfunctionsofsaturatedandu
nsaturatedfattyacids.

NucleicAcids:Nitrogenousbases,structuresofRibonucleotidesanddeoxyribonucleotides,structureandfunctio
nsofDNAandRNA.

UNIT-V

Vitamins:Sources,RDA biochemicalfunctions,deficiencydisordersoffatsolubleandwater-
solubleVitamins.

Minerals:Sources,BiologicalimportanceanddisordersofPhosphorus,Calcium,MagnesiumandIron.

REFERENCES

1 Lehninger'sPrinciplesofBiochemistry(2000)byNelson,Davidl.andCox,M.M.Macmillan/worth,NY.

2 FundamentalsOf
Biochemistry(1999)byDonaldVoet,JudithG.VoetandCharlotteWPratt
JohnWiley&Sons,NY.
Biochemistry4thedition(1988)byZubayGL,WMCBrownPublishers.
PrinciplesofBiochemistry(1994)Garrette&Grisham,Saunderscollegepublishing.

Textbookofbiochemistry(1997)4theditionThomasMdevlin,AJohnWiley, Incpublication,NewYork.
Biochemistry(2013)byU.SatyanarayanaandU.Chakrapani,4thedition,Elsevier.
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B.Sc.
BIOCHEMISTRYSEMESTER -
IHALLIEDII-BIOCHEMISTRY-

IIPAPERCODE:21UBCA02
Objective:

e Tolearnbiochemicaltechniques,metabolismofbiomoleculesandenergyproduction.

e Togainknowledgethephysicochemicalpropertiesandbiologicalimportanceofhormones.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

CO1 | uUnderstandthebasicsofacid- K2
basebalanceofhumanbodyandgainDevelopcompetenceinhandingvari
ouschromatographictechniques.

. i . . . K2

CO2 | DescribecarbohydratemetabolismandgainknowledgeaboutDiabetesmellitus.

Cco3 . : . . . : K2
LearnbasicconceptsofBioenergetics,mechanismsofoxidativephosphorylation.

co4 Describetheconceptsoflipidmetabolismandaminoacidmetabolism. K2
Gainknowledgeaboutthebasicterminologies,classificationandmechanismofactionofhor K2

CO5 | monesandtodemonstratevarious typesof secondmessengers.

MappingwithProgrammeQutcomes

Cos | Po1 [ Po2 [ Po3 | Po4 | POs [ Pos | PO7 | Po8 | PO9 [ PO10
Co1| S L S M S M M M S S
Cco2| S L S M S M M M S S
CO3| S L S M S M M M S S
CO4| S L S M S M M M S S
CO5| S L S M S M M M S S

S-StrongM-MediumL-Low




UNITI
pHandBuffers:DefinitionsforAcidsandbases,pH:-DefinitionanddeterminationofpH,Henderson-
Hasselbalchequation, Buffer systems ofhumanbody.
BiochemicalTechniques:PrinciplesandApplicationsofpaperandthinlayer.

UNITII
CarbohydrateMetabolism:Glycolysis,Citricacidcycle,gluconeogenesis,glycogenmetabolismandHMP

shunt.

UNITIII
Bioenergetics:Redoxpotential , Electrontransportchain,Oxidativephosphorylation,inhibitorsofETC,uncoupl
ersofoxidative phosphoryation, Highenergycompounds.

UNITIV

LipidMetabolism:Betaandomegaoxidation,BiosynthesisofSaturatedfattyacids. Interrelationshipbetweenca
rbohydrates,proteins andfat metabolism.

ProteinMetabolism: Transamination,oxidativeandnon-

oxidativedeamination,decarboxylation,ureacycle. UNITV

IntroductiontoHormones: Definition,ClasssificationandBiologicalsignificanceofhormones,mechanismof
hormoneaction.

SecondMessengers:-RoleochMP,cGMP,IP3,DAGandCa2+.

REFERENCES

1 PrinciplesandtechniquesofpracticalBiochemistry,KeithWilsonandJohnWalker,1995.CambridgeUniver
sityPress.

2 BiophysicalchemistryPrinciplesandTechniques-
AvinashUpadhyayeandNirmalendheNath,HimalayaPublishers.

3 ABiologistGuidetoPrinciplesandTechniquesofBiochemistry, KeithWilsonandKennethGoulding,Edw
ardArnoldpublishers.

4 FundamentalsofBiochemistry(1999)byDonaldVoet,JudithG.VVoetandCharlotteWPratt,JohnWiley&S
ons,NY.

5  OutlinesofBiochemistry(1987)byEricE.Conn,P.K.Stumpf,G.BrueinsandRayH.Doi,JohnWiley&Sons,
NY.

6. Biochemistry3rd(1994)byLubertstryer, WHfreemanandco,Sanfrancisco.

7. Textbookofbiochemistry(1997)4thedition,ThomasMdevlin,AJohnWiley, In.

8 Biochemistry(2013)byU.SatyanarayanaandU.Chakrapani,4thedition,Elsevier
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B.Sc.
BIOCHEMISTRYSEMESTER-
IHALLIEDPRACTICAL-I-
BIOCHEMISTRYPRACITCALPAPER
CODE:21UBCAPO1

Objective:

e Tohavehandsonexperienceonqualitativeanalysisofbiomolecules.
e Tolearnandunderstandtheseperationtechniques.
Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course CourseOutcomeDetails Knowledge
No level
co1 Analysebiomoleculesforqualitativestudy K4
. . . . .. K4
CO2 | Learnaboutbiochemicalpreparationcarbohydrates,proteinsandlipids
co3 Quantifythebiomolecules K4
CO4 | Experimentchromatographytechniques K4

MappingwithProgrammeQutcomes

Cos | POl | Po2 | PO3 | Po4 | POs | Pos | PO7 | PO8 | PO9 | PO10
co1| S L S S S S S L S S
co2| S L S S S S M L S S
co3| S L S S S S M L S S
co4 | S L S S S S S L S S

S-StrongM-MediumL-Low




QualitativeAnalysis

Analysisofcarbohydrates

AnalysisofAminoacids

Testforproteins

Testforlipids—cholesterol

Biochemicalpreparation

StarchfromPotato

Caseinfrommilk

Lecithinfromeggyolk

QuantitativeAnalysis
ReducingSugar—Benedict'smethod
Aminoacid—formaltitration
Ascorbicacid-using2,6Dichlorophenolindophenolmethod.
Techniques
Separationofsugar&aminoacidbypaperchromatography
Separationoflipidbythinlayerchromatography

—O0TPZ0TP=Z00T® -

<

oo

REFERENECES

1 BiochemicalMethods1992,byS.SadasivamandA.Manickam,SecondEdition,NewAgelnternationalPubl
ishers,NewDelhi.

2 LaboratoryManualinBiochemistry,1981.J.Jayaraman,NewAgelnternationalpublishers,NewDelhi.

3 IntroductorypracticalBiochemistry(2005),byS.K.SawhneyandRadhirsingh,AlphaSciencelnternationa
Ipublishers,2ndEdition.
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B.Sc.
BIOCHEMISTRYSEMESTER -

i
NON-MAJORELECTIVECOURSE-
IPAPERI-
FUNDAMENTALSOFHUMANPHYSIOLO
GYPAPERCODE:21UBCNO1

Objective

e Toeducatenon-biosciencestudentsabouthumansystem
e Toemphasizefundamentals ofphysiologyofhumananatomy
e Toprovideknowledgeonneuronalnetwork.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

Cco1 K2
Describeaboutdigestionandabsorptionprocessofbiomolecules

co2 Grasptherespiratorysystemandmechanismofexchangeofgaseous. K2

Co3 . . . K2
Gainawarenessoncardiovascularsystem,structureandfunctioningofheart.

CO4 | Understandtheurineformationandexcretionthroughkidney. K2

CO5 | Obtainanimminent knowledgeabout nervoussystem. K2

MappingwithProgrammeQOutcomes

Cos | POL | Po2 | PO3 | Po4 | POs [ Pos | PO7 | Po8 | PO9 | PO10
col1| S M S S M M S S M S
co2| S M S S M M S S M S
co3| S M S S M M S S M S
co4 | S M S S M M S S M S
cos | S M S S M M S S M S

S-StrongM-MediumL-Low




UNIT -1

DigestiveSystem:Overviewofthedigestivesystem,processofdigestion,absorptionofcarbohydrates,proteinsa
ndfats.

UNIT — 11
RespiratorySystem:Overviewoftherespiratorysystem,transportandexchangeofgases.
UNIT - 111

CardiovascularSystem:overviewofcardiovascularsystem,structureandfunctionofheart,

UNIT - IV

RenalSystem:Kidneyandnephronstructure,mechanismofglomerularfiltration,tubularreabsorptionandsecret
ion.

UNIT-V

NervousSystem:Classificationofnervoussystem,Structureofneuron, Actionpotential signaltransmissionatsy
napse,neurotransmitters.

REFERENCES
EssentialsofMedicalPhysiologybyK.SembulingamandPremaSembulingam,6thEdition,2012

PrinciplesofAnatomyandPhysiologybyTortoraandGrabowski,2003,JohnWiley&Sons, Inc.

Textbookofmedicalphysiology,A.C.Guyton10thedition.

1
2
3 HumanPhysiology,Chatterjee.C.11theditionMedicalagencyallied,Calcutta.
4
5 Humanbody,Atlas,PublicationGardencheers.

6.

Reviewofmedicalphysiology,William.F.Ganong,14thedition,ALangeMedicalbook.
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B.Sc.
BIOCHEMISTRYS
EMESTER - 111
NON-MAJORELECTIVE COURSE-IPAPER-
I -
BIOCHEMISTRYINNUTRITIONPAPERCOD
E:21UBCNO02

Objective:

e Tocreateawarenessonvariousnutrientcontentinfood/foodregulationact/foodsafety
e Thesignificanceofnutrientsinmetabolicprocess
e Tostudytheimportanceofnutrientsduringphysiologicalchangesandinsports

Courseoutcome:

Onsuccessfulcompletionofthiscourse,studentsshouldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level

CO1 | Describethenutritionalprofileofvariousfoodsandtheroleofbiomolecules,fiberandant K2
ioxidants.
Describethetechniquestomeasureenergyexpenditure andBMR;

CO2 . : K3
RDAforvariousdisorders.

co3 Understandtherecommendeddietaryallowancesfordifferentagegrouppeople. K3
Gainawarenessondrug—

CO4 | nutrientinteractions,foodallergyandimportanceofnutraceticals. K3

co5 Obtainanimpendingknowledgeaboutnutritionaltherapyforvariousmet K3

abolicdisorders.

MappingwithProgrammeQutcomes

Cos | POL | Po2 | Po3 | Po4 | Pos | Pos | PO7 | Po8 | Po9 | PO10
col| S M S S S S M S S S
co2| S M S S S S M S S S
co3| S M M S S S S S S S
co4 | S M M S S S S S S S
cos | S M M S S S S S S S

S-StrongM-MediumL-Low




UNIT -1

Nutritional Profile of Foods: -Cereals, pulses, vegetables, fruits, nuts, oil seeds, animal foods,
milkandmilk products, egg, fish, meat, drinks and spices. Role of dietary carbohydrates, proteins, fats,
fiberandantioxidants.

UNIT -1l
DeterminationofcalorificvalueoffoodsbyBombcalorimeter.Measurementofenergyexpenditure,respiratory
quotients of food  stuffs, specific dynamic action. BMR: -  Measurement of

BMRandfactorsinfluencingBMR. RDAforpatients:-Anemic,Diabetic,Blood pressureandobese.
UNIT — 11
Recommendeddietaryallowancesforinfants,children,adolescent,pregnant,lactatingwomen,athletesandgeriat
rics.

UNIT-1V

Drug - nutrient Interactions, food toxins, food allergy, adverse effects of alcohol, tobacco, tea,
Acidicandalkalinefoods.Nutraceuticals:- Introduction andclassificationofnutraceuticals.

UNIT-V
Nutritionaltherapyforinbornerrorsofmetebolism,roleofdietandnutritioninthepreventionandtreatmentofdisea
ses:-Diabetesmellitus,pepticulcer,jaundice,hypertensionandcardiovasculardiseases.

REFERENCES

1 HumannutritionbyB.Srilakshmi,NewagelnternationalPvtLtd,2009

2 Humannutritionanddietetics,S.DavidsonandJ.R.Passmore.

3. Humannutritionanddietetics,ISGarraw,WPTJames,10thedition.

4. Mechanismandtheoryinfoodchemistry, DWSWong,CBSNewDelhi,1996.

5 Modernnutritioninhealthanddiseases,WholandGoodhart.
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Objective:

B.Sc.

BIOCHEMISTRYSEMESTER —

v

NON-MAJORELECTIVE COURSE-

IIPAPERI-

BIOCHEMISTRYANDHEALTHPAPER

e Tounderstandthedifferenttypesofbiomolecules.

e Tolearnthecommondisordersofnutritionaldeficiency.
e Togainknowledgeonthebiologicalimportanceofmicronutrients.

CODE:21UBCNO03

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Course . Knowledge
No CourseOutcomeDetails level
CO1 | Summarizethesources,importanceofcarbohydratesandgainawarenessaboutDiabetesmel K2
litus.
co2 Understandtheimportanceofproteinsinlivingorganismwiththeirdeficiencydisorde K2
rs.
co3 Describethesourcesandimportanceoflipidsalongwiththedisordersoflipidmetabolism. K2
co4 Explainthesources,RDA,importanceanddeficiencydisordersofvitamins. K2
CO5 | Describeaboutsourcesandbiologicalimportanceofminerals. K2

MappingwithProgrammeQOutcomes

Cos | POL | Po2 | PO3 | Po4 | POs | Pos | PO7 | PoO8 | PO9 | PO10
col1| S M S M M S S M S S
co2| S M S M M S S M S S
co3| S M S M M S S M S S
coa| S M S M M S S M S S
cos| S M S M M S S M S S

S-StrongM-MediumL-Low




UNIT -1

Carbohydrate: Sourcesof carbohydrates,importanceofcarbohydratesin living organisms, Normallevelof
sugar in blood, factors influencing blood glucose, renal threshold value, Diabetes mellitus: -
Types,Complications,management-monitoringmethodsofbloodglucoselevelandGTT.

UNIT — 11

Proteins:Sourcesofproteinsandaminoacids,essentialandnon-
essentialaminoacids,Importanceofproteinsinlivingorganisms,normallevelofserumproteins,proteindeficienc
ydisorders:-KwashiorkorandMarasmus.

UNIT-I11

Lipids:Sourcesoflipids,essentialandnon-
essentialfattyacids,importanceoffatsandlipidsinlivingorganism,roleoflipoproteinsinhumanbody.N
ormallevelsofcholesterolandTG.Disorders:-HypertensionandAtherosclerosis.

UNIT - IV
Vitamins:Sources,RDA,importance,deficiencydisordersofwater-solubleandfat-solublevitaminsinhumans.
UNIT-V

Minerals:-
Sources,BiologicalimportanceanddeficiencydisordersofNa,K,Ca,Mg,P,Fe,Zn,Seandlodineinhumans.
REFERENCES

1. TextbookofmedicalphysiologybyC.Guyton,JohnE.Hall.12"ed,2011,Saunders,animprintofElsevierinc.
2. MedicalBiochemistrybyMNChatterjee,RanaShinde,8thedition,2013,Jaypeepublications.

3. Deb.A.C.,FundamentalsofBiochemistry,10™edition,2011,NewcentralbookagencyPvtLtd.

4.  Biochemistry(2013)byU.SatyanarayanaandU.Chakrapani,4thedition,Elsevier.

5 AmbikaShanmugam'sBiochemistryforMedicalStudentsbyK.Ramadevi,8thEdition,Wolterskluvel
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B.Sc.
BIOCHEMISTRYSEMESTER —
v
NON-MAJOR ELECTIVE COURSE -
IIPAPER Il - BIOCHEMISTRY
INDIAGNOSISPAPERCODE:21UBCN

Objective: 04

e Tounderstandthedifferenttypesofdiagnostictestsinbiochemistry.
e Tolearnthecommontechniquestocollect,preserveandprocessingthebiologicalsamples.
e Togainknowledgeontheenzymeassays.

Courseoutcome:Onsuccessfulcompletionofthiscourse,studentssho

uldbeproficientto

Col\lljgse CourseOutcomeDetails Kn?;/://Ieeldge
Summarizetheuseofstandardprecautions

co1 appliedinclinicallaboratoryandduringthecollection,processing,preservationandtranspor K3
tationofbiologicalspecimens
foranalysis.
Gainknowledgeofthenormalcompositionofbloodandtheiranalysisa

CO2 . AR AR K3
longwiththeirsignificanceinmaintaininggoodhealth.

CO3 | Becomeskilledat K3
performingclinicalurinetestsfordiagnosticpurposesandldentifyabnorma
Iconstituentsofurine.

co4 Describephysical,chemicalandmicroscopicexaminationofstoolandanalysisofitsconstitu K3
entsusingstandard procedures.

CO5 Becomeawarewiththe variationsinthelevelsofbiochemicalcomponentsof K3

bloodandtheirrelationshipwithvariousdiseasesandalsogetacquaintedwiththeroleofenzy

MappingwithProgrammeQutcomes

Cos | POl | Po2 | PO3 | Po4 | PO5 [ POs | PO7 | PO8 | PO9 [ PO10
co1| S L S S M S M| M S S
co2| S L S S M S M| M S S
co3| S L S S M S M| M S S
co4 | S L S S M S M| M S S
cos | S L S S M S M| M S S

S-StrongM-Medium;L-Low




UNIT-I
ApproachestoClinicalBiochemistry:Collectionofclinicalspecimens,preservativesforbloodandurine
transportofbiological samples.
QualityControl:Conceptsofaccuracy,precision,sensitivityandreproducibility,

UNIT -1
Hematology:Compositionandfunctionsofblood,Haemoglobin,PCV,ESR,RBCcount,WBCcount,Pla
teletcount,Differentialcount, ESR and PCV.

UNIT -1
Physical Examination ofUrine:Volume, colour, odour,appearance,specific
gravityandpH.Chemicalexaminationof urine:Qualitative testsfor

Reducing
sugar,protein,ketonebodies,Bilepigment,bilesalt,Urobilinogen,and

mucin.MicroscopicExamination ofurine.
UNIT -1V
StoolExamination:Collectionoffecalspecimens,preservation,physicalexamination:-volume,colour,

odour

and  appearance.Chemical examination:- reducing  sugar,occultblood  test,

detectionofsteatorrhea.Microscopicexaminationofstool.

UNIT -V

Estimation of Biochemical Components in Blood: Glucose, GTT, Glycosylated
hemoglobin,Protein,cholesterol,Urea,Uricacidand Creatinine.
DeterminationofEnzymeActivity:SGOT,SGPTandLDH.

REFERENCES

1 KanaiL.Mukherjee,MedicalLaboratoryTechnologyVol.l. TataMcGrawHill1996,NewDelhi.

2 SabitriSanyal,Clinicalpathology,B.I.ChurchillLivingstone(P)Ltd,NewDelhi.2000.

3 Text book of Biochemistry with clinical correlation, Thomas M. Devlin, 3rd edition, A. John Wiley-
LissInc.Publication.

4 PracticalClinicalBiochemistry,HaroldVarley,4thedition,CBSPublicationandDistributors,NewDelhi.

5  TietzFundamentalsofClinicalChemistry-(5thedition)C.A.Burtis,E.R.Ashwood(eds)SaunderswWBCo.

6 MedicalBiochemistrybyMNChatterjee,RanaShinde,8thedition,2013,Jaypeepublications.
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B.Sc.BIOCHEMISTR
YSEMESTER-I

MAJOR-_BASICSOFBIOCHEMISTRY

PAPERCODE:21UBCO01

Total.Marks:75

10.

11.

12.

SECTION-A(1x15=15)

Answerthefollowingquestions

MarktheINCORRECTstatementaboutsugaralcohol?a)A
dditionof-itol as asuffix

b) Alinearmoleculethatcannotcyclize

¢) Carbonylgroupsreducedtoahydroxylgr
oupd)Terminal-OHgroupoxidizes
Whichclassofcarbohydrates isconsideredasnon-
sugar?a)Monosaccharide b)Polysaccharide
c)Oligosaccharide d)Disaccharide
Whichout ofthe followingis acarbohydrate withno
nutritionalvalue?a)Glycogen b)Starch

c)Dextrin d)Cellulose
Thegeneralstructureofallaminoacidsissameexceptfor------------
a)Lysine b)Glycine

c)Proline d)Alanine
Howisthesecondarystructureofaproteinstabilized?

a) Vanderwallforces b)Hydrogenbonding

b) Covalentbond d)Hydrophobicbond
Whichpartoftheaminoacidgivesituniqueness?a)

Amino group b)Carboxylgroup

c)Sidechain d)None
Naturallyoccurringfatsare

a) Ltypes b)Dtypes

b) Symmetric d)Anequi—molarmixtureofLandDtypes
Dietaryfatsaretransportedas

a) Chylomicrons b)Liposomes

b) Lipidglobules d)Oildropletssample

Whichis aphospholipid

a) Lecithin b)Cholesterol

b) Sterol d)Steroid

Groupofadjacentnucleotidesarejoinedby
a) Phosphodiesterbond b)Peptidebond

b) lonicbond d)Covalentbond
Buildingblocksofthenucleicacidsare

a) Nucleotides b)Nucleosides

b) Aminoacids d)Histones
Oneofthefollowingnucleicacidhasaleft-handedhelix?
a) m-RNA b)t-RNA

b) A-DNA d)Z-DNA

Time:3Hrs




| 3. Niacinisthechemicalnameofwhichvitamin?
a) VitaminB3b)VitaminB1l
b) VitaminB2d)Vitamin C
14. Namethevitaminswhichareessentialforthehealthofthebrain?

a) VitaminB6 b)VitaminB9
b) VitaminB12 d)AlloftheAbove

15. WhichofthefollowingVitaminisalsoknownasCobalamine?
a) VitaminBl b)VitaminB6
c)VitaminB12 d)VitaminB2

SECTION-B(5x2=10
Answeranytwoquestions

16. Explainthefollowing
i) Defineisomerismanditstypes
i) Mutarotationwithanexample
17. Whatarethebondsinvolvedinproteinstructure?
18. WriteadetailedaccountonLipoproteinsanditstypes.
19. DiscussthedifferencesbetweenNucleotidesandNucleosides.
20. Explainthestructure,RDA,functionsanddeficiencystatusofAntiXerophthalmicvitamin.

SECTION-C(5x10=50)
Answereitherorquestions
21. A)Explainthechemicalpropertiesofmonosaccharides.(Or)B)Gi
veadetailedaccountonCarbohydratesanditsclassifications.
22. Writeanoteontheclassificationofaminoacids.(Or)

B)Describethestructuralorganizationofsecondarystructureofprotein.
23. A)Describetheclassificationandpropertiesoffattyacids.(Or)

B)Discussoncompoundlipids:structureandproperties.
24. A)Explainthestructure,typesandfunctionsofRNA.(Or)

B)DescribetheWatsonandCrickmodelofdoublehelicalstructureandpropertiesof DNA.
25. A)Describestructure,sources,RDA, functionsand deficiencyofVitaminD.(Or)

B)Discussthedifferencesbetweenwater-andfat-solublevitaminsanditsfunctions.

Allthebest
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