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Punjabi University, Patiala, Punjab. India. B.Sc. (Hons.) Biotechnology 3rd Year (Semester Vand A1 Session J025-24 202428 X

SEMESTER V ' . SEMESTER V1
 BTHB3I10IT Bioprocess Technology BTHB3201T  Bio Analytical Tools
| § = < T — - _
| BTHB3102T - Recombinant DNA Technology  BTHB3202T Genomics and Proteomics
" BTHB3103T Animal Biotechnology* TBTHB3203T  Medical Microbiology*
BTHB3104T | Animal Diversity [* BTHB3204T Animal Diversiy 1*
i L ) .
I BTHB3105T ' Plant Biotechnology™ BTHB3205T Bioinformatics™
SISy : BTHB3206T  Plant diversity [1*
BTHB3106T |
BTHB3107T | Basics of Forensic BTHB3207T  Food Biotechnology*
l ~ranen X/
RUISTIEE BTHB3208T Chemistry-6*
- Chemistry-3*
| BTHB310ST
L 3 L . o =
Note: Weightage of different components in internal assessment is as: Attendance -20% 00 Written

Assignment /project works/seminar/industrial visit-40%: Two-mid semester Tests internal
examination-40%.

*Candidateshave to select one option from papers of semester -
o BTHB3103T or BTHB3104T
o BTHB3105T or BTHB3106T
o BTHB3107T or BTHB3108T
*Candidateshave to select one option from papers of semester V-
BTHB3203T or BTHB3204T
-~ BTHB3205T or BTHB3206T
> BTHB3207T or BTHB3208T




Paper No
and code

BTHB30IT

BTHRB3IT02T

BTHB3TOXT
BITHB3ITO4]

BTHBIIOST
BTHBI06T
CRTHBITT
BIHBIOST
BTHBXI0IL

BTHBAI

021

BTHB103].

THB3T04L

BTIB3I
051

Total

Note: We eiehiage of different cor nponents in internal assessment is as: Attendance -20%; Written
mment project works senunar industrial visit-40%: Two-mid semester Tests/internal examination-
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Patiada. Punjab. india. BiSes tHons ) Botechnology 3rd Yeat

B.Sc. (Hons.) Biotechnology PART 111

Course Code- BTHB3PUP

CHOICE BASED CREDIT SYSTEM

(Academic Session 2023-2024, 2024-2025 &2025-26

(Semester Vand VI Session: 2023-24, 202425,

2025-2026

SEMESTER-V

Name of paper Creditsper Internal External Total
. Week Marks* Marks Mark
. S
i Hio_}_w_i‘n-céx': - 4 | 26 l 74 100
TLLhHUIO“\
Recombinant DNA - 4 26 74 100
Fechnology _
Animal 4 26 | 74 100
Biotechnology* !
_Animal Diversity-1* i
Plant Biot LLhﬂt)]U”'\ 4 26 74 100
Plant Diversity-1# ‘
" Basics of r(m.nwmum ' P 26 i 74 100
L hemi stry-5%
" Practical Pet ammg to . 2 --- 50 S0
I'heory Paper-
BTHB310IT
*Practical Pertainin 15— ] 2 --- 30 50
to Theory H THBITO2T .
Practical P lmnw o ! 2 - S0 50
Theory Pgl[‘lL% ‘
BTHB103T BTHB3104T '
Practical I’Cilaming to 2 --- 50 50
Theory Paper- |
BTHBII( "I B I!H\](l(a[
Practical pe pertain ng % 30 50
Lo ]huu_\ Paper
BTHB3107T/
BTHBA1ORT B a
30 130 ' 620 750

* Candidates have to select one option from papers of semester V-

BTHB3103Tor BTHB3104T
BTHB3105T or BTHB3106T
BTHB3T07T or BTHB310S8T
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B.Sc. (Hons.) Biotechnology PART 111

Course code - BTHB3PUP

CHOICE BASED CREDIT SYSTENMI

(Academic Session 2023-2024,2024-2025 &2025-26

SEMESTERVT

Paper No and ~ Name of paper Credit | Internal External
Code per Marks™ Marks
| Week o
BTHB3201T  Bio Analytical Tools 4 26 T4
BTHB3202T Genomics and Proteomics & 26 T 74
BTHB3203T | Medical Microbiology™/ 4 26 74
BTHB3204T ! Animal Diversity-11*
BTHB3205T | Bioinformatics™ 4 | 26 74
BTHB3206T | Plant Diversity I1*
‘BTHB3207T | Food Biotechnology*; 3 7 26 74
BTHB3208T Chemistry-6*
BTHB3201L Practical Pertaining to K - S0
Theory BTHB3201T
BTHB3202L  Practical Pertaining to 2 I S0
Theory BTHB3202T
BTHB3203L | Practical Pertaining to Theory 2 ‘ S0
Paper BTHB3203T/
| BTHB3204T B L
BTHB3204L | Practical Pertaining to Theory 2 = S0
Paper
BTHB3205T/ BTHB3206T | L
BTHB3205L  Practical pertaining to ! k. >0
' BTHB3207T BTHB3208T |
Total 00 130 620

*Candidates have to select one option from papers of

BTHB3203T or BTHB3204T
BTHB3205Tor BTHB3206T
BTHB3207T or BTHB3208T

semester VI-

Total
Marks

100
1O
1 00()

1O

|0

30

S0
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e Patiadas Punpaby Indie BeSeorHors 0 Botechnology 3rd Year (Semester Vand V1) Session: 2023-24. 2024-25, 20252026

B.Sc.(HONS)BIOTECHNOLOGY
COURSE CODE- BTHB3PLP

| PART I (STH SEMESTER)

BIOPROCESS TECHNOLOGY-CODE:BTHB3101T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%

OBJECTIVES:

e The wim of this subject s 10 mstruct students with an m-depth understanding of the

Kevprocess design coneepts relating to the production of biomolecules of industrial
importance.producedusingisolatedmicrobial and mammalian cells.
; * This will also provide students with an up-to-date knowledge of upstream and .

' downstreamprocessingtechnology.

*  Throughoutthismodule.theemphasiswillbeonrelatinghowmarketrequirementsinfluencethede
velopmentandeost-cffectiveoptimizationofbiotechnologyprocesses.stressingthe
multidisciplinarvnaturcof this sector.

* Students will be cquipped  with a knowledge and understanding of mainstream
bioprocessdesign heuristies so that they may engage productively within multidisciplinary

processdevelopmentteams.

INSTRUCTIONSFORTHEPAPER-SETTER

he question paper will consist of three sections A. B and C. Section A and B will have

i| lourquestions from the respective sections of the syllabus and carry 11 marks each. Section C ’l
willconsist of 13 short answer tvpe questions which will cover the entire syllabus uniformlyv and

willearry 30 marks in all.

INSTRUCTIONSFORTHECANDIDATES :
Li I.CandidatesarerequiredtoattempttwoquestionseachfromsectionsAandBo fthequestionpaper and

. theentiresection C.

SECTION-A

UNITI (10Periods) ‘!
Introductiontobioprocesstechnology. Rangeo thioprocesstechnologyanditschronologicaldevelopmen
1 }le.\]uprmuJp]ccum]mnunls:\I'!'cx'mcm;ummcchnolog_\‘.T_\]wc:\'nf‘lnic:'ohialculturcand itsgrowth

Kineties-Bateh. Fedbatchand Continuous culture.

‘ UNITII (20Periods)
f Design - of bioprocess  vessels-  Significance  of Impeller, Baffles. Sparger: Types
ii ofculture productionvessels-

Arrhift:CycloneColumn;Packed Towerandtheirappl icationinproductionprocesses. Principlesofupstrea

7 {’ﬂ/ 5:%% 4”‘"9’
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mprocessing -Media preparation,Inoculadevelopmentand sterilization,
SECTION-B

UNIT LI (15 Periods)

[ntroduction to downstream processing, product recovery and purttication. Effluent treatment.
Microbial production of ethanol. amylase. lactic acid and Single Cell Proteis.

Introduction to oxygen requirement in bioprocess: mass transter coctiicient: tactors affecting KL
Bioprocess measurement and control system with special reference to computer aided process
control.
UNIT IV (15 Periods)
|
|

SUGGESTED READINGS

[ Casida LE. (1991). Industrial Microbiology. 1st cdition. Wiley Eastern Limited

2. Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial

Microbiology. 2nd edition. Panima Publishing Co. New Delhi

3. Patel AH. (1996). Industrial Microbiology. st edition. Macmillan India Limited.

4. Stanbury PF, Whitaker A and Hall SJ. (2006). Principles of Fermentation Technology

2nd edition,Elsevier Science Ltd if
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Patiale, Pumab, Indin. B Se tHons 1 Biotechnology 3rd Year (Semester Voand V1) Session: 2023-24. 2024-25, 2025-2026

RECOMBINANT DNA TECHNOLOGY-CODE:BTHB3102T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%

OBJECTIVES:

o This subject covers both the principles and the applications of molecular biology

methodswith an emphasis on the application of recombinant DNA technology to animals.
plants andmicrobialorganisms.

o It deseribes the use of genetically engineered products to solve environmental problems
andcurchuman discases.

* It also covers the practical application of recombinant DNA technology in mdustry.
toodproduction.human and veterinarymedicine, agricultureand bioengineering.

o It will also discuss the use of recombinant DNA technology to identify. map and

sequencegenesand to determinetheir function.

INSTRUCTIONSFORTHEPAPER-SETTER

Fhe question paper will consist of three sections A, B and C. Section A and B will have
fourquestions from the respective sections of the syllabus and carry 11 marks each. Section C
willconsist of 13 short answer type questions which will cover the entire syllabus uniformly and
willcarry 30 marks in all.

INSTRUCTIONSFORTHECANDIDATES
LCandidatesarerequiredtoatiemptiwoquestionseachfromsections AandBofthequestionpaper

andtheentiresection C,
SECTION-A

UNITI (15Periods)

Moleculartoolsandapplications-restrictionenzymes ligases.polymerases, alkalinephosphatase. Gene

Recombination and  Gene transfer: Transformation. Episomes. Plasmids andother cloning

vectors(Bacteriophage-derivedvectors.artificialchromosomes) . Micr roinjection,Electroporation.

Ultrasonication. Principle and applications of Polvmerase chain reaction (PCR) ).primer-design,and
[-(Reversetranseription) PCR,

LUNITII (20Periods)
Restriction  and  modification  svstem.  restriction mapping.  Southern and Northern

hyvbridization Preparation and  comparison  of Genomic and ¢DNA library. screening of

recombinants,

revensetranseription.Genomemappimg. DN Afingerprinting. Applicationso fGenetic EngineeringGenet
leengmeerigmanimals:Productionandapplicationso firar wmmumu. rolcofEScellsin gene targeting
i mice. Therapeutic products produced by genetic engineering-blood pl(,lun.\_hunmnhmm(mu..
mmune modulators and vaccines (oncexamplecach).




Punjabi University, Patiala, Punjab, India. B.Sc. (Hons.) Biotechnology 3rd Year (Semester Vand VDsesyion: 202824, 2024228 J0 252000

' SECTION-B

UNITII (10Periods)
Random and site-directed mutagenesis: Primer extension and PCR based methods ot sne
directedmutagenesis,Randommutagenesis.Geneshutfling.productiono fchimericprotems. Protemeng
neeringconcepts andexamples (anytwo).

UNITIV (15Periods)
Genetic engineering inplants:UseofAgrobacterivn nmefaciensandA rhizogenes. Tiplasmids.

Strategies for gene twansfer 1o plant  cells. Dircct DNA - transter o plants.
Genetargetinginplants.Useofplantvirusesasepisomalexpressionvectors,

SUGGESTEDREADINGS

[. BrownTA.(2006).GeneCloningandDNA Analvsis. Sthediton. BlackwellPublishimg.

2. Oxford, U.K. 2. Clark DP and Pazdernik NJ.(2009). Biotechnology-Applving
theGeneticRevolution.ElsevierAcademicPress.USA
3. Glick.B.R.. Pasternak.J.J.(2003). Molecular Biotechnologv-Principlesand Apphications

ofrecombinantDNA. ASM Press, Washington
4. PrimroseSBandTwymanRM.(2006).PrinciplesotGeneManipulationandGenomices. 7thedinion. Bla
ckwell Publishing, Oxford. U.K.
. SambrooklJ.FritschEFandManiatisT.(2001). MolccularClonmg-
ALaboratoryManual. 3rdedition.Cold SpringHarborLaboratoryPress

N
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Patiela, Puniab. Indis B S tHons 1 Biotechnelogy 3nd Year (Semester Vand V1) Session: 2023-24, 2024-25, 2025-2026

ANIMAL BIOTECHNOLOGY-CODE:BTHB3103T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%

OBJECTIVES:

o Thissubjecteoversthetopices fortheidentificationandcharacterizationofanimalbreeds.

e Studentswills pingDN Abaseddiagnosticsandgeneticallyengineeredy
accmes for animals,

o Thissubjectalsoineludesanimalgenomicsstudiesanditsvariedapplications.

o Studentswilllearnembryo-transfertechnology.cloning.andtransgenicanimals.

o ThissubjectalsocoversDNAforensics.moleculardiagnostics.wildlifeconservation.stemeellres

carchand bio-processingtechnologies.

INSTRLU (_"[']()_\SF()R'I'IIl-'l"\l’FR-SETTF R

The question paper will consist of three sections A, B and C. Section A and B will have
tourquestions from the respective sections of the syllabus and carry 11 marks each. Section C
vitleonsist of I3 short answer tvpe questions which will cover the entire syllabus untformly and
willearrv30 marks m all.

INSTRUCTIONSFORTHECANDIDATES
I.Candidatesarerequiredtoattempttwoquestionseachfromsections AandBof fthequestionpaper and
theentiresection C.

SECTION-A
UNITI (10Periods)
GenetranstermethodsinAnimals-
Micromjecton. mbryonieStemeell.genetranster.Retrovirus& Genetransfer.

UNITII (10Periods)
Introductiontotransgenesis. Transgenic Animals-Mice.Cow.Pig. Sheep.Goat. Bird.Insect. Animal
discasesneedhelpoiBiotechnology -Foot-

andmouthdiscase.Coccidiosis. Trypanosomiasis, Theileriosis.

SECTION-B

UNITIH (20Periods)
Animalpropagation-Artificialinsemination. AnimalClones.C onservationBiology-
Embryotranstertechniques. Introduction toStem Cell Technologvandits appllcmlo

UNITIV (20Periods)
GenetiemaodificationinMedicine-
cencetherapy.yvpeso fuenetherapy.vectorsit mgenetherapy.molecularengineering, human

h
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geneticengineering, problems&ethics.

SUGGESTEDREADINGS-

. Brown, T.A.(1998).MolecularbiologyLabfax!l:Geneanalysis. [IEdition. AcademicPress.Calitorn
a,USA.
. 2. Butler.M.(2004). Animalcellcultureandtechnology: Thebasies. HEdition. Biosscientificpublisher
g,
! 3. Ghick.B.R.andPasternak J.J.(2009). Molccularbiotechnology -
! Principlesandapplicationsofrecombinant DNA.IVEdition. ASM press. Washimgton. USA.
! 4. Griffiths, A.J.F..J.H.Miller.Suzuki.D.T..Lewontin.R.C.andGelbart. W.M.(2009) Anmtroduct
i onto genetic analysis. IX Edition.Freeman &Co.. N Y.L USA. I
5. Watson.J.D..Myers. R.M..Caudy. A andWitkowski.J.K.(2007). RecombimantDN A - ‘
i senesandgenomes-Ashort course [llEdinon.Freeman andCo.. N Y LUSAL
i
i
f
:
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Pt ndia B Scorbfons b Brotechnology 3rd Year (Semester Vand V1) Session: 2023-24, 2024-25, 2025-2026

ANIMAL DIVERSITY-1 CODE: BTHB3104T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%

OBJECTIVES

o Studentswill be ableto identifythePhylum or subphylum.
o Studentswillbeabletodetineanddiscussthemeansoflocomotionusedbyeachphylumorsubphylu

m
e Studentswillbeableto definecharactersof each phylumandelass. I
o Studentswillbeabletounderstandthetypeofsymmetryandleveloforganizationofeachgroup.

e Studentswill be ableto detine and or locate onaspecimenall of theunderlined terms in |
thetest,
e StudentswilllearntoexplainandcomparethelifecyclesoftheHydrozoa. Scyphozoaand Anthozoa.

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three sections A, B and C. Section A and B will have
tourquestions from the respective sections of the syllabus and carry 11 marks each. Section C
willconsist of 15 short answer type questions which will cover the entire syllabus uniformly and
willcarryvAt marks o all.

INNSTRUCTIONSFORTHECANDIDATES
I ( }mdul\uu\;n‘cruluircdtuuncmm\\‘uqucslionseuchf':'omscctions.AzmdBoﬁhcqucst:’mmapcr and

theentuiresection C,
SECTION-A

UNITI (15Periods)
a) OutlincofelassificationofNon-
Chordatesuptosubelasses.Coelomata, Acoelomata. Symmetries. Deutrostomes.
Protostomes.
b) Protozoa:Locomotion.Reproduction.cvolutionotSex.Generalteaturesof
ParamaoccimrandPlasmodinm. Pathogenicprotozoans
¢) Pontera:Generalcharacters.outlineotClassitication:ske

cton.CanalSystem

UNITIH (15Periods)

Li a) ('ncIcnm‘ulu:(icmr;lI(_'humclcx's.Ou[imcoﬂ:lassiﬂcn{ionsPoI}'Iﬂ@l'phi.\‘m.\-’;11'10115t}'p0<0i?mng
mgcells: Metagenesis. coral reefsandtheir formation.

b) Platvhelhmmthes-
GeneralCharacters:OutlmeofClassification:Pathogenic flatworms: Parasiticadaptations.

ndwormsandtheirvectorsin relation
toman:Parasiteadaptation.

i ¢ Aschelminthes:Generalfeatures.Outlineofelassification. Pathogenicrou
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SECTION-B

UNITIHI (15Periods)
a) Annelida: - General features. Outline of classification.  Coelom:  Metameric
segmentation.Generalfeatures of Earthworm. Vermicomposting.
b) Arthropoda: General Features. Outline of Classificavon:  Larval  forms ol
crustacean,Respiration in Arthropoda: Mctamorphosis i isccts: Social msectss Insect
vectors ofdiseases:Apiculture. Sericulture.

UNITIV (15Periods)
a) Mollusca:generalfeatures,Outlineofclassitication.ShellDiversity: Torsioningasirop
oda.

b) Echinodermata:Generalfeatures.Outlineo tClassitication Laryvaltorms
¢) Hemichordata:Phylogeny: AffinitiesotBulunoglossis

SUGGESTEDREADINGS

1. Barnes.R.S.K..Calow P..Olive.P.J. W..Golding.D.W . &1 1. Spicer( 2002) Thelnvertebr
ates:A NewSynthesis.l1[Edition. BlackwellScience.

. Barrington,E.J.W.(1979)InvertebrateStructurcandFunctions. [IEdition. E.L.B.S andNclson.

. Boradale,L.A.andPotts,E.A.(1961)Invertebrates: AManualfortheuscotStudents. AsiaPublishin
gHome.

4. Bushbaum. R. (1964) Animals without Backbones. University  of Chicago v

LS § ]
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o Loversas, Patiada, Pomaby, Indw, B-Se tHons 1 Biotechnology 3rd Yeur (Semester Vand V1) Session: 2023-24.2024-25, 2025-2026

PLANT BIOTECHNOLOGY CODE: BTHB3105T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%
OBJECTIVES

e Theobjectiveotihecourseistoginestudentsnewknowledgeandwideningoftheknowledgeacquir
cdinothercoursebyhandlingofclassicalandmodernplantbiotechnologyprocesses,includingbree
dingothealthyplants.plantswithimprovedcharacteristicsand plants forbiomolecule
production.

o Students  will develop molecular  strategies  to - support  plant  breeding  programs.
mcludmgmolecularbiodiversity analvsis.quantitativegeneticsandmolecularmarker-

trattassociations,

o Students will be able develop a model to mtroduce and to study the expression of

genesrelatedto plant adaptations.

o Studentswall learn toapplybiotechnologyto thedevelopment of agriculture.

o Students will learn o apply and  develop  strategies  to  produce bio-products
(metabolites.enzyvimes.recombinant proteins)

e Students will understand biotechnological processes that have also applicative value
mpharmaceuticaland toodmdustry.in agricultureandin ecology.

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three sections A. B and C. Section A and B will have
fourquestions from the respective sections of the svllabus and carry 11 marks each. Section C
willconsist of 13 short answer type questions which will cover the entire syllabus uniformly and
willearry 30 marks in all.

INSTRUCTIONSFORTHECANDIDATES
L.Candidatesarerequiredtoattemptiwoquestionseachfromsections AandBo fthequestionpaper and

theentiresection C.
SECTION-A

UNITI (15Periods)
Introduction.Cryoandorganogenicdifferentiation. Typesofculture:Seed. Embryo.Callus.Organs.Cella
ndProtoplastculture. MicropopagationAxillarvbudproliferation. Meristemandshoottipculture.cudcult
urc.organogenesis.embryvogenesis.advantagesanddisadvantagesofmicropropagation.

UNIT-11 (20Periods)
[nvitro haploid - production  Androgenic  methods:  Anther culture.  Microspore

cultureandogenesisSgnificanceanduseothaploids, Ploidylevelandehromosomedoubling.diplodiz
ation.Gynogenichaploids. factorsetfectinggynogenesis,chromosomeeliminationtechniquesfor
production of haploids in cereals.

SECTION-B

UNIT-111 (20Periods)
Protoplast - Isolation and  fusion Methods  of protoplast isolation, Protoplast development.

1 B
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Somatichybridization.identificationandselectiono thybrideells.Cybrids. Potentialo fsomatichy bridizat
jon limitations. Somaclonal variation Nomenclautre. methods. applications basis anddisadyantages

UNIT-IV (10Periods)
PlantGrowthPromotingbacteria.

Nitrogenfixation Nitrogenase . Hydrogenase.Nodulation.Biocontrolo fpathogens.Growthpromotionb
viree-livingbacteria.

SUGGESTEDREADINGS

. Bhojwani.S.S.andRazdan2004 PlantTissueCultureandPractice.

. Brown.T. A.GenecloningandDN Aanalysis: An Introduction.BlackwellPublication

. Gardner,E.J.Simmonns.M.J.Snustad.D.P. 200588 ¢ditionPrinciples ofGeneties. Wilevindia,

. Raven.P.H.,Johnson,GB..Losos.J.B.andSinger.S.R.2003Biology. TataMCGraw Hill.

. Reinert.J.andBajaj,Y .P.S.1997 Appliedand Fundamental AspectsofPlantCell. Tissucand
OrganCulture. NarosaPublishingHouse.

6. Russell,P.J.2009 Genetics -A MolecularApproach. 3™edition.BenjaminCo.

7. Sambrook&Russel.MolecularCloning: A laboratorvmanual. (3 edition)

8. Slater.A..Scott. N.W.&Fowler M.R.2008PlantBiotechnology: TheGenetic Manipulationo (P lants,

Oxtord UniversityPress.

g Lo b —
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PLANT DIVERSITY-1 CODE:BTHB3106T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%

OBJECTIVES

o Students will learn taxa of lower and higher plant giving:characteristics, structures.
torms.litecveleand economicimportance.
* Studentswillbeableto identitycharacteristicsthatdistinguish thevariousplantsadaptations

INSTRUCTIONSFORTHEPAPER-SETTER

Phe question paper will consist of three sections A. B and C. Section A and B will have
fourquestions from the respective sections of the syllabus and carry 11 marks each. Section C
willeonsist ol 15 short answer type questions which will cover the entire syllabus uniformly and

.

willcarry30 marks m a

INSTRUCTIONSFORTHECANDIDATES
I ( ‘mdul;nc\;lrcrchlircdunmempu\\oqucsliunscachﬂ'omscclions;\alndBofthcqucsrionpapcr and
theentiresection €

Fheuscotscientificealeulatorsisallowed.

SECTION-A

UNITI
Vgae (20Periods)
Generalcharacter.classificationand economic importance. Lifehistoriesofalgacbelonging
tovariousclasses:
Chiorophyeeaes-
Foivoy. OcdogonnomXanthophyveeae-
VaucheriaPhacophyveeae -

EctocarpusRhodophyee

ae-Polvsiphonia

UNITH
Fungi: (20Periods)
Generalcharacters.classitication&economicimportance. Lifehi
stories of Funer:
Mastizomyeontina-
PhvtophthoraZy
comycotina-YucorAscomyeotina-
SaccharomveesB
asidomyeotina-
LearicusDeutromycotina-

Colletatirichiom
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SECTION-B
UNITIII
Lichens: (10Periods)
Classification,generalstructure.reproductionand cconomicimportance. Plantdiscases:4
0f36
Casual organism, symptoms and control of following plant
diseases.Rust&Smut of Wheat.
WhiterustofCrucifers.Late
blightofPotato.RedrotofSu
garcane.CitrusCanker.

UNITIV

Bryophytes: (10Pcriods)
Generalcharacters,classification&economicimpotance. Lifehi

stories of following:

Marchantia.

Funaria.

SUGGESTEDREADINGS
1. Agrios.G.N.1997PlantPathology. 4"edition. AcademicPress.U.K.

2. Alexopoulos.C.J. Mims,C.W.andBlackwell.M. 1996IntroductoryMycology. 4™ edition JohnWiley
and Sons (Asia)Singapore.

. Bold.H.C.&Wayne.M.J.1996(2™Ed.) IntroductiontoAlgac.

. Kumar.H.D.1999. IntroductoryPhycology. At East-WestPressPyviLid..Delhi.

. Lee.R.E.2008.Phvcology. FourthEdition.Cambridge UniversityPress.USA.

6. Sambamurty2008 ATextbookofBryophytes.Pteridophytes.GymnospermsandPalecobotany IKInter
national Publishers.

7. Shaw A J.andGoffinet,B.2000Bryophyte Biology.CambridgeUniversityPress.

8. VandenHoek.C.:Mann,D.J.&Jahns.H.M.1995 Algae: AnintroductiontoPhycologv.Cambridge
Univ. Press.

9. Vander-Poorteri2009IntroductiontoBryophytes. COP.

FES OS]

n

10. Webster.J.andWeber.R.2007Introductiontolung:. 3 Yedition.CambridgeUniversity Press.Cambrid

ge.
11. Wickens.G.E.2004EconomicBotany:PrinciplesandPractices. Springer. KuwerPublishers. Dordre
cht,TheNetherlands
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BASICSOF FORENSIC SCIENCE-CODE: BTHB3107T

TimceAllowed: 3hrs; MM:74; PassPercentage:40%

OBJECTIVES:
o Studentswill understand theuseof creativityin problem solving.
o Studentswilluseprimaryscientticliteratureaftectivelyin theirownresearch.
o Studentswillbedemonstratedpractucalexperienceo fpublicspeakingandpresentationoftheiridea
s and research
o Studentswill bedemonstrated competencyin writtenforms ofscientificcommunication.
o Studentswilllearnprinciplesandscientificknowledgeinordertofindfactsaboutacriminalcase.

INSTRUCTIONSFORTHEPAPER-SETTER

'he question paper will consist of three sections A, B and C. Section A and B will have
tourquestionstromtherespectivesectionsofthesvllabus

andearryl Tmarkseach.SectionCwillconsist of 13 short answer type questions which will
cover the entire syllabus uniformly andwillecarry30 marks all.

INSTRUCTIONSFORTHECANDIDATES
I Candidatesarerequired toattempttwo questionseachfrom sectionsAand
Botthequestionpaper and theentiresection C.

SECTION-A
UNITI (15Periods)
Introductionandprineiplesofforensic science, forensic science laboratory anditsorganizationand
service. toolsand  techmiquesin forensic science.branches  of  forensic  science.
causesoferime.roleofmodusoperandimeriminalinvestigation.Classificationofinjuriesandtheirmedico
-legalaspects. method ot assessingvarioustypes of deaths.

UNITII (15Periods)
Classification  of fire arms  and  explosives. introduction to internal. external and
terminalbalhistics.Chemical
cvidenceforexplosives.Generalandindividualcharacteristicsothandwriting,
exammationandcomparisonothandwritmgsandanalysisof inkvarioussamples.

SECTION-B
UNITTH (15Periods)
Roleolthetoxicologist.significanceoftoxicologicalfindings. Fundamentalprinciplesoffingerprinting.
clissification of fingerprints. development of fingerprint as science for personalidentification,

UNTTTY (15Periods)
Principleof DNA fingerprinting.application of DNA profiling in forensic medicine,
InvestigationTools.eDiscoverv.EvidencePreservation.ScarchandSeizureof
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*Computers, IntroductiontoCybersecurity.

SUGGESTEDREADINGS

. MolecularBiotechnology-

Year(semester ¥oand VI Sesswn 202324, 202

Principlesand ApplicationsofrecombinantDN A ASMPress, Washington.

[§®]

t Publishers. New Delhi (2001).

(%)

Delhi (2002),

B.B.NandaandR.K.Tiwari.ForensicSciencemIndia: AVisiontorthe TwentyEirstCentury . Selec

M.K.BhasinandS.Nath,RoleofForensicScienceintheNewMillennium. UniversityoDelh.

4, S.H.JamesandJ.J].Nordby,ForensicScience:AnIntroductiontoScientificandInvestigative
Techniques.2ndEdition.CRCPress.BocaRaton(2005).

CRC Press. BocaRaton (1997).

6. R.Saferstein.Criminalistics.8th Edition.PrenticeHall.New Jerseyv(2004).
7. W.IL.Tilstone,M.L.HastrupandC.Hald.Fisher sTechniquesotfCrimeSceneInvestigation.CRC

Press. BocaRaton (2013).

W=\

W)

5. W.G.EckertandR.K. WrightinlntroductiontoForensicSciences. 2ndEdition. W .G Eckert ED .
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CHEMISTRY-5-CODE:BTHB3108T

TimeAllowed: 3Jhrs:  MM:74; PassPercentage:40%

OBIECTIMVES:

o Studentswillacquireanabilityto observeaccuratelyandobjectively.

o Studentswill aecquircanabilityvtosolve problem.

o Studentswill acquircanabilitvtothink scientifically. mdependentlyand to
mukerationaldiscussion,

e Studentswillbeabletounderstandwhatitmeanstousespectroscopicmethodsforqualitativeand
quantitative analysis

o Thissubjectwillbeabletodescribethedifferencebetweenafluorescenceexcitationandemissionsp
ectrum.

o Thissubjectwilldeterminethevibrationstoratomicmoleculesandidentifywhetherthevareinfrare

d active.

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three sections A. B and C. Section A and B will have
tourquestions from the respective sections of the syllabus and carry 11 marks each. Section C
willconsist of 15 short answer type questions which will cover the entire syllabus uniformly and
willcarry 30 marks in all.

INSTRUCTIONSFORTHECANDIDATES
I Candidatesarerequiredtoattempttwoquestionseachtromsections AandBo fthequestionpaper and

theentiresection .
SECTION-A

LNIT (15Periods)
Spectroscopy - Nuclear magnetic resonance (NMR) - spectroscopy.Proton  magnetic  resonance
CHNMR) - spectroscopy. nuclear shielding and  deshielding, chemical shift and molecular
structure.spin-spin splitting and coupling constants. areas of signals interpretation of PMR spectra
of simpleorganicmolecules such as ethyl bromide.ethanol

Plectromagnetic radiation. regions of spectrum. basic features of different spectrometers.
statementofBorn-Oppenhenmer approximation. degrees of freedom.

UNITIHI (18Periods)
Electromagnetiespectrum: AbsorptionSpectraUltraviolet(UV)absorptionspectroscopy-
absorptionlaw s(Beer-

Lambert'slaw Molarabsorptiv ity presentationandanalysisofUVSpectratypesof
clectronictransitions.effectolconjugation.Coneept ofchromophoreandauxochrome.
Bathochromic.hvpsochromic.hyvperchromicand hypochromicshifts.
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SECTION-B

UNITIII (15Pcriods)

Infrared (IR) Infrared (IR) absorption spectroscopy-molecular vibrations. Hooke's  law.

Selectionrules,intensityandpositionofIRbands.measurementoflRspectrum. fingerprintregion.charuct
eristic absorption of various functional groups and Interpretation of IR specua o
simpleorganiccompounds.

RamanSpectrumConceptof  polarizability.  pure  rotationaland  purc  vibrationalRamun

spectraofdiatomic molecules. selection rules.

UNITIV (18Periads)
ElementaryQuantumMechanics
Black-bodyradiations.Planck'sradiationlaw . photoelectriceffect.heatcapacityofsolids. Sinusoidal
wave equation Hamiltonian operator, Schrodinger wave equation and its importance.physical
interpretation of the wave function. postulates of quantum mechanics. particle in a onedimensional
box. Schrodinger wave equation for H-atom. scparation into three equations (withoutdernvation).
quantum numbers and their importance.  hvdrogen  like  wave  functions. radid
wavefunctions,angularwavefunctions.

SUGGESTEDREADINGS

2. BasicInorganicChemistry.F. A.Cotton.GWilldsonandP. L. Gaus. Wiley.

3. ConciselnorganicChemistry.J.D.Leee, ELBS.

4. ConceptofmodelsoflnorganicChemistry.B.Douglas.D.McDanielandl Alexander.JolmW iley
5. InorganicChemistry, D.E.Shriver.P.W.AtkinsandC . H. Langford. Oxford.

6. InorganicChemistry, W.W Porterfield Addison-Welsey.

7. InorganicChenustry. A.GSharpe. ELBS

8. InorganicChemistry, G.L.MiesslerandD. A Tarr.PrenticeHall.

9. Inor uamcChemlstly MorrisonandBoyd,Prentice-Hall.

10. InorganicChemistry.L.GWadelr.Prentice-Hall.

11. Fundamentalsof OrganicChemistry.Solomons.JohnWiley.

12. OrganicChemistry. Vol.LI&ITL.S. M. Mukherjr.S. P,
SinghandR.P.Kapoor,WileyEasternLtd.(New Agclnternational)

13.0rganicChemistry.F. ACarey,McGraw-Hill. Inc.

14. Introductionto OrganicChemistry.Streitwieser. Healthcockand Kosoverand
Kosover,Macmillan.

15. PhysicalChemistry.G.M.Barrow, InternationalStudentedition.McGraw Hill.

16. UniversityGeneral Chemistry.C.N.R. Rao. Macmillan.

17. PhysicalChemistry, R.A Alberty, WilevEastern Lid.

e e




|

]

2

24

ok e X

H E T S

N

thte Panab, Tndis BSctHlons 1 Brotechnology 3rd Year (Semester Voand V1) Session; 2023-24, 2024-25, 2025-2026

PRACTICALS

PRACTICAL BTHB3101L
PERTAINING TO THEORY BTHB3101T

Bacterlgrowtheurye,

Caleulationofthermaldeathpoint TDP)ofamicrobialsample.
Productionandanalysisotethanol.

Productionandanalyvsisofamy lase.
Productionandanalysisoflacticacid,

[solationo findustrially importantmicroorganismfromnaturalresource.

PRACTICAL BTHB3102L
PERTAINING TO THEORY BTHB3102T

[solationofchromosomal DN Afromplanteells
[solationotchromosomal DN AtromE. coli

o Quahtatveandquantitativeanalysiso tDN Ausingspectrophotometer

PlasmidDN Arsolation
Restrictiondigestiono DN A

- Makmgeompetenteells

[ranstormationofcompetentcells.
DemonstrationofPCR

PRACTICAL BTHB3103L

PERTAINING TO THEORY BTHB3103T ~ANIMAL BIOTECHNOLOGY

Steribization  techniques: Theory  and  Practical:  Glass  ware  sterilization.

Mediasterilization,Laboratorysterilization
Sourcesofcontaminationanddecontaminationmeasures.
PreparationotHanksBalancedsaltsolution
PreparationotNimimmalbssentialGrowthmedium
[solationo flymphocytestoreuliuring
DN Asolionfromanimaltissue

- Quantilicationofisolated DNA.

ResolvingDNAonAgaroseGel,

PRACTICAL BTHB3103L
PERTAINING TO THEORY BTHB3104T ~ANIMAL DIVERSITY-I

L IdentificationandClassiticationo fAny theseofthefollowing-

Poritera:Seypha.. Lewcosolenia, Euspongia. Hylonema, EuplectellaCnidaria: Medrepora,

20
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Millepora, Phyvsalia, Porpita, Valella, durelia
MetridiumPlatyhelminthes: Taenia, Fusciola Aschelminthes: Ascaris. Ancvlosioma. Entcrob
iusAnnelida: Pheretima, Hirudinaria, Chactopterus, Nereis, Aphrodite ArthropodacJulis . Sco
lopendra, Peripatus, Carcinus, Linudus. Lepisma, Dragonflv. Musca, AcheraMollusca:— Pila
Unio, Muytilus, Loligo. Sepia, Octops,
SolenEchinodermata:Asterias, Ophiothrix. Echinus, Holothuria,
AstrophytonHemichordata:Balanoglossus

2. ldentificationofslideswithtwopointsofidentification.

Amoeba, Paramoecium, Ceratium, Plasmodium, Opalina L.S.Sponge.Spiculesotsponges. LS
Hyvdra, Obelia, Bougainvillia, Larvae otFusciola. SetaofEarthw orm.Radula

3. EcologicalNote-

OnanyofthespecimensinExerciseNo I Models of
dissection of Earthworm.
CockroachEarthworm:Digestive, Nervous Systen.
Cockroach:DigestiveReproductive.NervousSystem

PRACTICAL BTHB3104L

PERTAINING TO THEORY BTHB3105T — PLANT BIOTECHNOLOGY

Preparationofsimplegrowthnutrient(knop smedium). fullstrength halfstrength.solidand
liquid.

Preparationofcomplexnutrientmedium( Murashige&Skoog smedium)
Toselection.Prune,sterilizeandprepareancxplantforculture.
Significanceofgrowthhormonesinculturemedium.
TodemonstratevariousstepsofMicropropagation.

PRACTICAL BTHB3104L

PERTAINING TO THEORY BTHB3106T = PLANT DIVERSITY I

Comparativestudyofthallusandreproductiy corgansofvariousalgaementionedintheory
Comparativestudyofvegetativeandreproductivepartsofvariousfungimentionedintheory
Studyandsectioncuttingandlectophenolmountotplantdiscasematerialsstudiedintheory.
Study ofvarioustypesoflichens.

Studyofexternalfeatures&anatomyo fyegetativeandreproductivepartsotMarchantiaand Funar
1a

Collectionofalgae, fungi.plantdiseasesmaterialsandbryophytesavailablelocally.

PRACTICAL BTHB3105L

PERTAINING TO THEORY BTHB3107L. — BASICS OF FORENSIC SCIENCE

Documentationo ferimesceneby photography.sketchingandficldnotes.
a.Simulationofacrimescenefortraining.
b.Toliftfootprintsfromerimescene.

Casestudiestodepictdifferenttypesotinjuricsanddeath.

Py
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4. Separationofnitrocompoundsiexplosives) inksamplesbythinlayerchromatography.
> Investigatemethodtordeveloping fingerprintsbylodinecrystals.
6. PCRamplificationontarget DNAandDN Aprofiling.
© E-MailInvesugation.E-Mail Tracking. IPTracking.E-
MailRecovery Recoveringdeletedevidence.PasswordCracking.

PRACTICAL BTHB3105L
PERTAINING TO THEORY BTHB3108T - CHEMISTRY -5

I. Synthesisand Analyvsis
t Preparationofsodiumtrionalatoferrate(.Nay/ Fer C20.)sJanddeterminationofitscompositionby

permagnometry

2. 5yvnthesisorOrganicCompounds

() Todotormtromethanolandacetone

(b1 Aromatic electrophlicsubstitutionotbenzene
p-nitroacetanthide

2. 4. 6-tribromophenol

P Duzotization Coupling

4. Preparationofm-nitroaniline fromm-dinitrobenzene

3. Interpretationofdifferentspectra
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B.Sc. (HONS.) BIOTECHNOLOGY
COURSE CODE- BTHB3PUP

Part 11I1( 6th semester)

BIO-ANALYTICAL TOOLS-CODE:BTHB3201T

TimeAllowed: 3hrs; MM:74; PassPercentage:40%

OBJECTIVES:

e Theprimaryobjectivesofthiscoursearctodeveloptheskillstounderstandthetheoryandpracticeot
bio-analyticaltechniques.

¢ Thissubjectwillprovidescientificunderstandingofanalyticaltechniquesanddetailinterpretation
of results.

INSTRUCTIONSFORTHEPAPER-SETTER
The question paper will consist of three sections A, B and C. Section A and B will have
fourquestions from the respective sections of the svllabus and carry 11 marks cach. Section €

willconsist of 15 short answer type questions which will cover the entire syllabus uniformly and
willcarry30 marks in all.

INSTRUCTIONSFORTHECANDIDATES
1.CandidatesarerequiredtoattempttwoquestionscachfromsectionsAandBofthequestionpaper and

theentiresection C.

SECTION-A

UNITI (10Periods)
Simple microscopy. phase contrast microscopy. florescence and electron microscopy (TEM
andSEM),pH meter, absorption and emission spectroscopy

UNITI (15Periods)
Principle and law of absorption fluorimetry. colorimetry. spectrophotometry (visible, UV infra-
red),centrifugation,cellfractionationtechniques.isolationo fsub-cellularorgancliesandparticles.

SECTION-B

UNITIII (153Periods)
Introductiontotheprincipleofchromatography. Paperchromatography.thinlayerchromatography.colu
mnchromatography:silicaandgelfiltration.affinityvandionexchangechromatography. gas
chromatography. HPLC.

UNITIV (20Periods)
Introduction toelectrophoresis.Starch-gel.  polvacrylamidegel(nativeandSDS-PAGE agarose-gel
clectrophoresis. pulse field gel clectrophoresis. Immuno- clectrophoresis.
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soelectrictocusing. Westernblotting Introduction
toBiosensorsandNanotechnologvandtheirapplications,

SUGGESTEDREADINGS

Lo Karp.G20T0.CellandMolecularBiology:ConceptsandExperiments.6thEdition. John Wiley& Sons.
Ing

2 DeRobertis.E.D.P.aandDeRobertis.EMF.2006.CellandMolecularBiology. 8thedition. Lippincott

Williams and Wilkins.Philadelphia.

Cooper.G. AMLandHausman.R.E.2009. TheCell: AMolecular Approach. Sthedition. ASMPress&Sun

derland. Washington. D.C.: Sinauer Associates, MA.

4. Becker W AL Klemsmith. L1 Hardin. LandBertoni.G.P.2009The WorldoftheCell. 7thedition. Pear
son Benjamin CummingsPublishing. San Francisco.

i
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GENOMICS & PROTEOMICS-CODE:BTHB3202T

|
TimeAllowed: 3hrs: MM: 74; PassPercentage:40% Eﬁ

OBJECTIVES:

e Theultimategoalofthissubjectistodevelopstudent sunderstandingtowardstheidenuticationand
characterization ofproteins expressed magenome.

o [tincludesstudyoftheentiresetofprotemnsinordertounderstanditsstructurcandfunction,

o Thissubjectwillcoverrecentdevelopmentsingenetics.epigenctics.sm

o allRNAs,proteomics.geneexpression, mutagenesis andmapping genes.

e [taimstoteachstudentsadvancedtechnologies.researchmethodswithmajoremphasisontheappl

cations of DNAsequencingandprotem analysis techniques.

1
|
INSTRUCTIONSFORTHEPAPER-SETTER
The question paper will consist of three sections A, B and €. Scction A and B will have
fourquestions from the respective sections of the svllabus and carry 'l marks cach. Scecuon «
willconsist of 15 short answer type questions which will cover the entire syllabus unitormly and
willcarry30 marks in all.
INSTRUCTIONSFORTHECANDIDATES
|.CandidatesarerequiredtoattempttwoquestionscachfromscectionsAandBo tthequestionpaper and
theentiresection C.
SECTION-A
UNITI (13Periods)
Introduction to Genomics. DNA sequencing methods- manual & automated. Maxam &
GilbertandSangersmethod.Pyrosequencing.GenomeSequencing:ShotgundeHierarchical(clonecontig

ymethods,Computertools forsequencingprojects:Genomesequenceassemblysottware

| UNITII (10Periods)
Managing and Distributing Genome Data: Web based servers and softwares for genome
analysis:ENSEMBL.VISTA . UCSCGenomeBrowser NCBlgenome SclectedModelOraanisms'Geno
mesand Databases.

SECTION-B i
UNITIII (20Periods) |
Introductiontoproteinstructure.Chemicalpropertiesotproteins. Physicalinteractionsthatdetermine - the i
property of proteins. Short-range interactions. electrostatic forces, van der waalinteractions. I
hydrogen bonds. Hydrophobic mteractions. Determination of SIZCS
(Sedimentationanalysis,gelfilteration.SDS-
PAGE);NativePAGE,Determinationofcovalentstructures-Edmandegradation. !

UNITIV (15Perinds) |




L apversae, Panala, Pumab, Indi, B.Sc tHons o Biotechnology 3rd Year iSemester Voand V1) Session: 2023-24, 2024-25, 2025-2026

Introduction to Protecomics.Analyvsis ot proteomes.2D-

PAGE Samplepreparation.solubilization.reduction. resolution.

Reproductbilityo 2D-PAGE. Massspectrometry-

b s e d methodstorproteimdentification. Denovosequencingusingmass spectrometricdata.

SUGGESTEDREADINGS

. Genes IXbyvBenjammLewinJJohnsandBartlettPublisher,2006.
2 ModernBiotechnology. 2ndEdition.S.B.Primrose.BlackwellPublishing.1987.
A MolecularBiotechnology:Principlesand ApplicationsotRecombmantDNA 4thEdition.
B.R.Ghek . PasternakandC.L. Patten. 2010,
- MolecularCloning: ALaboratoryManual(3rdEdition)SambrookandRussellVol. [toll1,1989
6: PrinciplesotGeneManipulation6thEdition.S.B. Primrose.R.M. TwymanandR.W.Old.Blackw

cllScience. 2001,

"h

CSnustad. D PLSimmons NLLE2009), Principleso fGenetics. VEdition. JohnWileyandSonsInc.

3o Klug WS Cummmgs. MR Spencer.C.AL(2009).ConceptsotGenetics. IXEdition. Benjami
nCummings,

4 Russell. P 2009y, /Geneties-AMolecular Approach. [TTEdition. BenjaminCummings.

3 Ghek.B R Pasternak. J.1.(2003), MolecularBiotechnologyv-

[

Principlesand ApplicationsofrecombmantDNA. ASM Press. Washington.
6o Pevaner.. (2009 Bromformaties andFunctional Genomices. [1Edition.JohnWiley&Sons.

™)
R
—
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MEDICAL MICROBIOLOGY-CODE:BTHB3203T

TimeAllowed: 3hrs:  MM:74; PassPercentage:40%

OBJECTIVES:

o Studentswill be ableto identifycommoninfectious agents and thediseases that theveause
o Studentswillbeabletoevaluatemethodsusedtoidentifyinfectiousagentsinthechnicalmicrobiolo

gvlab.

e Studentswillbeabletorecallmicrobialphvsiologyincludingmetabolismaregulationandrepheatio
n.

o Studentswillbeabletoexplaingeneralandspeciticmechanismsbywhichaninfectiousagentcauses
disease.

e Studentswillbeabletorecognizeanddiagnosecommoninfectiousdiseasesiromthechinicalpresen
tation andmicrobiological labfindings.

o Studentswillbeabletodescribetheepidemiologvofinfectiousagentsineludimghowmtectiousdise
ases aretransmitted.

o Studentswillbeabletoexplaininterventionsemplovedtopreventinfectiousdiseasesimcludmgmte
ction control measureand vaccines.

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three sections A, B and €. Section A and B will have

fourquestions from the respective sections of the svllabus and carry 11 marks cach. Secton €
willconsist of 15 short answer type questions which will cover the entire syllabus uniformly and
willcarry30 marks n all.

INSTRUCTIONSFORTHECANDIDATES
1. Candidates are required to attempt two questions cach from sections A and B of
thequestionpaper and theentiresection C.

SECTION-A
UNITI (18Periods)
Introduction: Normal microflora of human body. nosocomial infections. carriers. septic
shock,septicemia,pathogenicity. virulencetactors. toxins, biosatetylevels.
Morphology,
pathogenesis,symptoms, laboratorydiagnosis.preventivemeasuresandchemotherapyo fgrampositiveh
acteria:S.aureus,S.pyogenes, B.anthracis,C.perferinges. Caetani, C.botdinum, C.diphtheriace Moubher
culosis, M. leprae.

UNITII (1SPeriods)

Morphology,pathogeneis,symptoms.laboratorydiagnosis,preventiv emeasuresandchemotherapy
caused by gram negative bacteria: E.coli. N. gonorrhoea. No meningitidis, P acruginosa. S
nphi. S, dvsenteriae, Y. pestis, B aborws,  H.influenzae. 1 cholerae

Cre S




e Ty T T Py T T =~ T ST e e e T e  —— e T T T B T—Tar e

Patila, Pumub, Indi, BuSeo (Hons o Brotechnology 3rd Year (Semester V and V1) Session; 2023-24, 2024-25, 2025-2026

Vopneumaoniae. Tpallidum M. pneumoniae, Ricketisiaceae, Chlamydiae.

i SECTION-B

! UNITII (12Periods)
Diseases  caused by viruses-  Picornavirus,  Orthomyxoviruses.  Paramyxoviruses.
Rhabdoviruses.Reoviruses. Poxvirus.Herpesvirus.Papovavirus, Retroviruses(includingHIV  AIDS)a

ndHepatitisviruses.

UNITIY (15Periods)
FungalandProtozounintections. Dermatophytoses( Trichophyion. MicrosporunandEpidermophvton)S
ubcutancousinfection

(Sporathriy, Criptococcus).systemicinfection( Histoplasma, Coccidoides)andopportunistic fungalinfe
ctionst Candidiasis, Aspergillosis).Gastromntestinalinfections( Amoebiasis,Giardiasis).Blood-
bornemfectionst Leishmaniasis. Malaria)

L BrooksGE.CarrollIKC.ButelISandMorseSA.(2007) Jawetz.Melnickand Adelberg 'sMedical Micro
biology. Z4th edition. McGraw HillPublication.

- GoermgR.DockrellH. ZuckermanMand WakelinD.(2007). Mims MedicalMicrobiology.4th
cdition. Elsevier, .

A WilleyvINLSherwoodLM_and WoolvertonCl.

SUGGESTEDREADINGSS ‘

J

(2008).Prescott.HarleyandKlein'sMi .

crobrology. 7thedition. McGrawHillHigherEducation.
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ANIMAL DIVERSITY 1I-CODE: BTHB3204T

TimeAllowed: 3hrs; MM:74; PassPercentage:40%

OBJECTIVES:

e Studentswillbeableto wdentifyorganismsot givenphylum.

e Students will be able to learn defining characters of cach Phyvlum and Class and
identifythem i

e Students will be able to learn gencral characteristics of each phvlum. c.g. type of

coelom,digestive system, circulatory system. fate of blastopore. type of symmetry. number '
of germlayers.

INSTRUCTIONSFORTHEPAPER-SETTER

fourquestions from the respective sections of the syllabus and carry 11 marks cach. Scction €
willconsist of 15 short answer type questions which will cover the entire svllabus unmiformly and

The question paper will consist of three sections A, B and C. Scction A and B will have
willcarry30 marks in all.
INSTRUCTIONSFORTHECANDIDATES
|.Candidatesarerequiredtoattempttwoquestionseachfromsections AandBolthequestionpaper and
theentiresection C.
T i
SECTION-A
UNITI:Proto-chordates,Piscesand Ambhibia (15
| .
Periods)Proto- ]
chordates:Outlineofclassification.GeneralfeaturesandimportantcharactersotHerdmania, Branchi ]
]
ostona
OriginofChordates b
Pisces: Migration in Pisces, Outline of
classificationAmphibia:Classification.Origin.Parentalcare.Pa
edogenesis
{
UNITIL:Reptilia,Aves andMammalia (15Periods)
Reptelia:Classification.Origin
Aves:Classification,Origin.flight-
adaptations,migrationMammalia:Classification. Origin. I
dentition li
:]
‘ﬁ
§
e seee f
SECTION-B E
UNITII: Comparativeanatomyofvertebrates | (15 E
| Periods)Comparativeanatomyofvarioussystemsofvertebrates:Integumentary,digestiverespiratory s i
| :
| i
i
—r———— -~
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Vateins
UNTTIV :Comparativeanatomyof vertebrates [1
(15Periods)C
omparative Anatomyo fvertebrates-Heart. Aorticarches, Kidney&urinogenitalsystem, Brain,

Evekar,
\utonomieNervoussystemimMammals

I SUGGESTEDREADINGS

L HallB. K.andHallgrimssonB.(2008 ). Strickberger’sEvolution. I VEdition.Jonesand Bartlett
Publishersine.

20 Kardong KAV 2005) VertebratesComparative Anatomy. Functionandevo lution. I VEdition. McGra
w-T il Hheher Education.

3 Kent.G.C.andCarrR.KL(2000).Comparative Anatomyo fthe Vertebrates. [IXEdition. TheMcGraw-

FhllCompanies.

Werchert.CLK01970). Anatomyo fChordate. McGraw Hill.

>oYoung LZ2004). Theliteotvertebrates. 1T Edition.Oxforduniversitypress.
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| !

\
X




\
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BIOINFORMATICS-CODE:BTHB3205T
TimeAllowed: 3hrs; MM:74; PassPercentage:40%
OBJECTIVES:
e The basic objective is to give students an introduction to the basic practical techniques
otbioinformatics.
e Emphasis will be given to the application of bioinformatics and biological databases
, toproblemsolvingin real research problems.

e The students will become familiar with the use of a wide varweny

various softwarepackages.

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three scctions A B and €. Scction A and
willcarry30 marks m all.

INSTRUCTIONSFORTHECANDIDATES

theentiresection C.

SECTION-A

of
applications,biologicaldatabaseandwill beableto applythesemethods to researchproblems.

mternet

B will
fourquestions from the respective sections of the svllabus and carry 11 marks cach. Section (
willconsist of 15 short answer type questions which will cover the entre syllubus unitformly und

e The aim of practical subject is to provide practical training in  bioinformatics
methodsincluding accessing the major public sequence databases. use of the different
computationaltools to find sequences. analvsis of protein and nucleic acid sequences by

have

1.CandidatesarerequiredtoattempttwoquestionseachtromsectionsAandBotthequestionpaper and

UNITI (10Periods)
HistoryofBioinformatics. ThenotionofHomology.SequencelnformationSources, EMBL.GENBAN

K.Entrez,Unigene, Understandingthestructureoteachsourceandusingitontheweb.

UNITII

(20Periods)
ProteinlnformationSources.PDB.SWISSPROT. TREMBL.Understandingthestructurcoleachsourcen

ndusingitontheweb.Introductiono fDataGenerating TechniguesandBiomformaticsproblemposedbyth

em-RestrictionDigestion,Chromatograms. Blots. PCR.Microarrays. Mass Spectrometry.

SECTION-B

itontheweb.Interpretingresults. Multiple SequenceAhgnment. Phylogenetic Analyvsis.
UNITIV

SearchingDatabases:SRS.Entrez.SequenceSimilarityScarches-
BLAST.FASTA,DataSubmission.

GenomeAnnotation:Patternandrepeatfinding. Generdentificationtools.

UNITIII (20Pe¢rinds)
SequenceandPhylogenyanalysis.DetectingOpenReading Frames.Outhneotsequence Assembly.
Mutation/Substitution  Matrices. Pairwise  Alignments,  Introduction  to BLAST.  usmg

(10Pceriods)
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SUGGESTEDREADINGS

L GhoshZ andBibekanand M. 2008)Bioinformaties:Principlesand Applications. OxfordUnivers

i Press

Pevsnerl e 2009)BiomformaticsandFunctionalGenomics. [1Edition. Wiley-Blackwell.
CampbellAN L HeverL 112006) DiscoveringGenomics. ProteomicsandBioinformatics. I1Edition.
Benjamim Cummings.

[ |
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PLANT DIVERSITY [I-CODE:BTHB3206T

TimeAllowed: 3hrs:  MM:74; PassPercentage:40%

OBJECTIVES:

¢ Studentswilllearnaboutseedsandpollengrainswhicharethekevadaptationsforliteonland
e Studentswilllearnaboutgeneralcharactersotpteridophytesandgymnosperms

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three sections A, B and €. Section A and B will have
fourquestions from the respective sections of the svllabus and carry I'1 marks cach. Section (
willconsist of 15 short answer type questions which will cover the entire svllabus uniformly and
willcarry30 marks in all.

INSTRUCTIONSFORTHECANDIDATES
|.CandidatesarerequiredtoattempttwoquestionseachfromsectionsAandBolthequestionpaper and \

theentiresection C. i
‘ [
| |
SECTION-A \
UNITI:Pteridophytes (10Periods)
General characters of pteridophytes. affimities  with  bryvophytes & gyvmnosperms. |
classification.economicimportance. studyof litehistories of fossil Pteridophytes-Rini
1
UNITII:PteridophytesTypestudies (20Periods) 5
LifehistoriesofSelaginella-(Heterosporyandseedhabit). Equisetum. Preris. Lycopodiuni }
|
SECTION-B
UNITII:Gymnosperms (20Periods)
General characters, classification. geological time scale. theories of fossil formation. types i
offossils.fossil gymnosperms- Williamsonia &Glossopreris, telome and steleconeept. ‘
|
i . |
UNITIV:Gyvmnosperms: Typestudies (10Periods)
LifehistoriesofCveas &Pinus.economicimportanceot v mnosperms, ;
SUGGESTEDREADINGS ;
|. Bhatnager,S.P.andMoitra,A.1996Gymnosperms. NewAgelnternational(P)Ltd. Publishers.Ne ‘;
w Delhi. }‘
2. Parihar,N.S.1996.TheBiologyandMorphologvotPreridophytes.CentralBookDepot.Alla |
habad. i1
3, Sambamurty2008 ATextbookofBryophytes. Preridophytes.GymnospermsandPaleobotany Ik Inte fé
rnational Publishers. !”
4. Wickens.G.E.2004EconomicBotany:PrinciplesandPractices. Springer. KuwerPubhishers.Dordre t
cht. TheNetherlands
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FOOD BIOTECHNOLOGY-CODE:BTHB3207T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%

OBJECTIVES:

o Thissubjectdiscussesthetechnologicalprineiplesandindustrialapplicationso finicroorganisms
and enzymes i food production and processing systems to provide usefulproductsand
SCTVICCS,

e This subject will cover basic properties. characteristics of microorganisms  and
enzyvmes.their metabolic pathways and how these are harnessed, manipulated and applied to
increaseproductivitvin food sector.

* Maor fermented  food  product technologies willalso  be  discussed with  specific
referencestoaleoholicbeverages.dairyproducts.organic acid.traditional fermented products.

o The practical component of this subject will include food fermentation and
processingeoneeptsto help student’sunderstandingin food technologyandrelated processes.

INSTRUCTIONSFORTHEPAPER-SETTER
I.The question paper will consist of three sections A. B and C. Section A and B will
havefour questions from the respective sections of the syllabus and carry 11 marks
cach.Section C will consist of 15 short answer tvpe questions which will cover the
entiresyllabusunitormlyand will carry30 marks in all.

INSTRUCTIONSFORTHECANDIDATES
I.Candidatesarerequiredtoattempttwoquestionseachtromsections AandBo fthequestionpaper
and theentiresection €.

SECTION-A

UNITI (12Periods)
Food and Microorganisms: Composition of food, food as substrates for microbes (intrinsic
andextrinsic factors). factors affecting growth otmicroorganisms, SCP mushroom. food veast’s.

algalprotems.applications ofenzymes in food processing.

UNITHI (12Periods)
Principles of food preservation: Physical. chemical, and biological methods of
preservations.Contammation.preservationandspoilageofdifferentkindo ffoods. Fermentedfoods: Brea
d.cocod.cottee. tea. cheese.yoghurt. meat and alcoholicbeverages.

SECTION-B
UNITIHH (10Periods)
Food adulterants and food additives: Major food adulterants. types and their methods ot assayv.
toodadditives their function and uses. flavoring agents. coloring agents and vitamins as food
additives. Probioties.biofortified foods. fortified foods, functionalfoods. nutraceuticals,organicfoods.
Brotechnologyvandfuture foods (Goldenrice.potato).

24
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UNITIV (15Periods)
Food and water borne diseases: Shigellosis, salmonellosis. cholera. Food borne
intoxications:Stapgylococcal,BacillusandClostridium,
Detectiono fimicroorganismsintood:Qualitativemetho
dstoisolatepathogenicmicroorganisms,testforbacterialtoxinsintoods:
Quantitativemethodstormicrobialenumeration:Direct
enumeration,indirectestimationsandstandardandrecommendedmethods:Rapidmethodsandautomatio
n:Immunoassays.nucleicacidprobefordetectionoipathogens.

SUGGESTEDREADINGSS

1.FrazierW.C..Westhoff.D.C.(Ed).( 1988 ).Foodmicrobiology( McGruw

Hill).2.Admas, M.R.. Moss, M.O (2005). Food microbiology (Edition 3.

IllustratedPublisherRoyal Societyot Chemistry).
2.SriLakshmiB.(2003)Foodscience(NewAgelnternationalPublishers. India).

4. Jayl.M.,M.J.Loessner,D.A.Golden.(2005).Modernfoodmicrobiologv( Edition7. Hlustrated Pubhish
erSpringer).

5.B.Sivasankar(2004).Foodprocessingandpreservation(PHIPrivateLtd. NewDelhi).

6. MichaelP.Doyle(1989).Foodbornebacterialpathogens(Editionillustrated. PublisherMarcelDekker)

7. Cappuccinol.G.,ShermanN.(2007). Microbiology: Alaboratorvmanual( PearsonBenjammCummin

S).
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CHEMISTRY-6-CODE:BTHB3208T

TimeAllowed: 3hrs: MM:74; PassPercentage:40%
OBJECTIVES:

e Studentswill acquircanabilityto communicate usingthelanguageofchemistry.

o Studentswilldevelopanappreciationofchemistryandits applicationin dailylife.

e Students will develop an awareness of the social. economic. environmental
andtechnologicalimplication otfchemistry.

INSTRUCTIONSFORTHEPAPER-SETTER

The question paper will consist of three sections A, B and C. Section A and B will have
tourquestionsfromtherespectivesectionsofthesvllabus

andearry Imarkseach. SectionCwilleonsist of 15 short answer type questions which will
cover the entire syllabus unitformly andwillcarry30 marks inall.

INSTRUCTIONSFORTHECANDIDATES
I Candidatesarerequiredtoatiemptiwoquestionseachfromsections AandBo fthequestionpaper and

theentiresection C,

SECTION-A
UNITI (15Periods)
Bioinorganic  Chemistry-Essential  and  trace  elements  in biological  processes.
metalloporphyrinswith special reference to haemoglobin and myoglobin. Biological role of alkali
and alkaline carthmetalions with special referenceto Ca™*. Nitrogenfixation.

CarbohydratesClassification  and  nomenclature.  Monosaccharides,  interconversion of

clucoscandfructose.chainlengtheningandchainshorteningofaldoses. Configurationofmonosaccharide

~ Irvthroandthreodiastercomers. Comversionofglucoseintomannose. Formation of glycosides. ethers.

'1
and-esters. Determination of ring size of monosaccharides. Cyclicstructure of D ( + )-glucose.
Mechanism ol mutarotation. Structures of ribose and deoxyribose.
\nitroductiontodisaccharidestmaltose.sucroseandlactose)andpolysaccharidestarchandeellulose.

UNITIL (15Periods)
AminoAcids,Peptides.Proteins andNucleicAcids
Classification. structure and stereochemistry of amino acids. Acid base behaviour. isoclectric
pomtand electrophoresis. Preparationand reactions ofa-amino acids.
Structureandnomenclaturcofpeptidesandproteins.Classificationofproteins. Peptidestructure
determination. end  group  analysis.  selective  hydrolysis  of peptides.  Classical levels
afprotemstructure. Proteindenaturation renaturation.
Nueleie  acids:  Introduction.  Constituents  of  nucleic  acids  Ribonucleosides  and
ribonucleotides. Thedouble helical structureof DNA.

SECTION-B

LN (18 Periods)
SolidStateDefinitionofspacelatticcanduniteell.
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‘Lawsoferystallography, X-

raydiffractionbycrystals.DerivationofBragg'sequation. Determinationo ferystalstructurcoNaClL
KCland CsCL.

Heterocyelic Compounds Introduction: Molecular orbital picture and aromatic characteristios
ofpyrrole. furan.thiopheneandpyridine.Introductiontocondensedfiveandsixmemberedheterocyeles. 1
eparationof indole.quinoline and isoquinoline .

UNITIV (15Periods)
Photochemistrylnteractionofradiationwithmatter.ditferencebetweenthermalandphotochemicalproc
ess. Lawsofphotochemistry:Grothus-Drapperlaw . Stark-Einsteinlaw Jablonski  diagram  depicting
various processes occurring in the excited state. qualitative descriptionoffluorescence.non-
radiativeprocesses(internalconversion.intersystemerossing).quantumyield. photosensitized
reactions- energy transfer processes (simple examples). Photochemistry ofvisionand colour.

o

SUGGESTEDREADINGSS

I.BasicInorganicChemistry.F.A.Cotton.GWilldsonandP.L.Gaus. Wiley.2.Con

cise Inorganic Chemistry.J.D.Leee. ELBS.

3. Conceptof modelsoflnorganic Chemistry.B.Douglas. D. McDaniel. and J. Alexander,
JolinWiley.

4.InorganicChemistry.

D.E.Shriver,P.W.AtkinsandC.H.Langford.Oxford.3. InorganicChenustry W. W,
Porterfield Addison-Welsey.

6.InorganicChemistry.A.GSharpe.ELB

7. InorganicChemistry.G.L.MiesslerandD. A Tarr.PrenticeHall. S Inor

ganic Chemistry, Morrison and Boyd. Prentice-

Hall.9.InorganicChemistry,L.GWadelr. Prentice-Hall

11. Fundamentalsof OrganicChemistry.Solomons.JohnWiley.

12.OrganicChemistry, Vo . LIT&IILS.M.Mukherji.S. P.SinghandR.P.Kapoor. WileyEuasternLd.(New
Agelnternational).

13. OrganicChemistry.F. ACarey. McGraw-Hill. Inc.

14. IntroductiontoOrganicChemistry,Streitw ieser. HealthcockandKosoverandKosover Macmillan.
15, PhysicalChemistry,G.M.Barrow.

InternationalStudentedition McGrawHill. 16.UniversityGeneral Chemistry.C.N.R.

Rao. Macmillan,

17.Physical Chemistry, R.AAlberty. Wiley Eastern
Ltd.18.TheElementsofPhysicalChemistry. P.W Atkins.Oxford.

T




PRACTICALS

PRACTICAL BTHB3201L
' PERTAINING TO THEORY BTHB3201L

Nativegelelectrophoresisofproteins

l.

= SDS-polvacrylamideslabgel electrophoresisofproteinsunderreducingconditions.

3. Preparationofthesub-cellularfractionsofratlivercells. l
4 Preparationofprotoplastsfromleaves.

v 1

Scparationotaminoacidsbypaperchromatography.

6. Toidentfy lipidsinagivensampleby TLC.
ToverityvthevalidityofBeer'slawanddeterminethemolarextinctioncoefficientof
NADH.

PRACTICAL BTHB3202L |
PERTAINING TO THEORY BTHB3202L ‘

I UscolSNPdatabasesatNCBlandothersites

2. UscofONIIMdatabase

3. DetectionofOpenReading FramesusingORFFinder ;
4. Protcomics2DPAGEdatabase 1
S0 SottwarestorProtemlocalization. |

6. Hydropathvplots |
7. NativePAGE ‘
8. SDS-PAGE I

PRACTICAL BTHB3203L i
PERTAINING TO THEORY BTHB3203T-MEDICAL MICROBIOLOGY ‘

IL, Idcmil‘zmlinnnI'pmhogcnichuclcriu(unyt\\‘o}basedoncu]Lur;ll.nmrphologicaland
biochemicalcharacteristics. ‘I

2. Growtheurveofabacterium.
3. TopertormantibacterialtestingbyKirby-Bauermethod. |
4. TopreparctemporarvmountsofAspergillusandCandidabyapprpriatestaining.

S Stammgmethods:Gram sstainingpermanentslidesshowing Acidfaststaining,

Capsulestammgandsporestaining.,

PRACTICAL BTHB3203L
PERTAINING TO THEORY BTHB3204T —ANIMAL DIVERSITY 11 ‘

=] = 5 - N . w [
| [ Mdenttication&Classificationuptoorderofthefollowing: Proto-chordata: Salpa. Doliolum,
Herdmania Branchiostoma
Cyclostomata: Mywine, Petromyzon

Chondrichthves:Scoliodon, Zyanea, Pristis. Trvgon, Raja. Chimaera ‘
Ostiechthyes:Labeo Mystus, Catla. Hippocampus, Anabas, Echeneis, Lophius, Polvpeterus Am

phibtac Runa. Hela, Amblvstoma, Necturus, Proteus.

Reptiles:Hentidactvlus, Calotes. Draco. Phivnosoma, NajaVipera,
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BungarusAves. Columba, Alcedo. Passer
Mammalia: Ornithorhvnchus, Macropus. Didelphes, Dasypus

AnEcologicalNoteonany oneofthespecimensinExperiment|

. ldentificationofthefollowingslides
MammalianHistology:Liver,Lung.Intestine. Kidney.Ovary. Testes
SlidesofSalpa, Doliolum.SpiculesotHerdmania. Tadpoleottrog

4. PreparationofapermanentmountofSa/pa.Placoidscales. spiculesof

Herdmania, Pharynaxofdmphioxus. TadpoleLarvaottrog

5. ldentificationofendoskeletonsoffrogandrabbit.

Ll 2

PRACTICAL BTHB3204L
PERTAINING TO THEORY BTHB3205T-BIOINFORMATICS

. Sequencemformationresource
2. Understandinganduscofvariouswebresources:EMBL.Genbank. Entrez. Unigene. Protein
information resource(PIR)

3. Understandingandusing:PDB.Swissprot. TRENBL

4. UsingvariousBLASTandinterpretationofresults.

5. Retrievalofinformationfromnucleotidedatabases.

6. SequencealignmentusingBLAST.

7. MultiplesequencealignmentusingClustal\.

PRACTICAL BTHB3204L
PERTAINING TO THEORY BTHB3206T- PLANT DIVERSITY-II
|. ExaminationofmorphologyandanatomyotvegetativeandreproductivepartsotSelagine
lla Equisetum &Pteris.

2. Examinationofmorphologyandanatomyo fvegetative&reproductivepartsot-
Cveas&Pinus
3. Plantcollection(pteridophytes&gymnosperims)

PRACTICAL BTHB3205L
PERTAINING TO THEORY BTHB3207T - FOOD BIOTECHNOLOGY

l. Isolation and identification of microorganisms of spotled (fungi and
bacteria).2.Inhibitoryeffect of lowtemperaturconmicrobial growth.
3.Production and estimation of

cthanol.4.Productionofvinegar.

5. Estimationof lactosein milk.

6.Methyleneblue reductasetest (MBRT) fordeterminationofqualityot
milk.7.Platingthe milk samples formicrobial contamiation.
8.Demonstration for the identification of mushrooms by spore
prints.9.Checkingthe effectof
pasteurizationofimilkbyalkalinephosphatasc.
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PRACTICAL BTHB3205L
PERTAINING TO THEORY BTHB3208T CHEMISTRY-6

, L.ColumnChromatography
' 2. Separationotleatpigmentstromspinachleaves.
3. PhysicalExperiments
(a1 Todeterminethestrengthofthegivenacidconductometricallyusingstandardalkalisolution.
(hy Todeterminethesolubilityvandsolubilityproductofagivensparinglysolubleelectrolyteconduct
ometrically, |I
(o Tostudythesaponification ofethy | acetate conductometrically.

(i Todetermmethelonisationconstantotaweakacideonductometrically.
(¢) Todetermine the strengthofthegivenacidsolutionpH-metrically by using standardalkali
solution,

(1 Todetermmethemolarrefraction ofimethanol.ethanolandpropanol.
() Tostudythedistribution otbenzoicacid betweenbenzeneand water.and

ctherandwater. I
(h) Knowledge  of  Stercochemical  Study  of  Organic ‘

Compounds.Rand S configuration of opticalisomers.
Land Zeontfigurationofgeometricalisomers.
Conformationalanalysisofevelohexanesandsubstitutedeyelohexanes.
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For B.5c. Biotechnology (Hons.) students. Paper: Punjabi Compulsory, Part-1, (Semester 1&2)

AH5:2023-24.2024-25,2025-26

miAeg ufasr
I8 Wi - 100 feR fed un JT 8¢ nig : 35
WEgE HEBTEE ; 30 Wi WS 06 UIdE Y3t g3
=3 ydifemm 70 nig 48 ou 3fze
HHT: 3 W2
fA8en 3 us yA34:
39-Q: FE a1 (Fur. =fawmd iy Ag w3 37 saeT iy 9h) 12+12=24 W&

I (1) fodo-guaT : felimis, 3F&8H!, 13 g w3 fefgmims, miardt ffemr-ysin, w3
FH 3 M YArg, W3 39 feg REEms & ugrdl, W3 9 3 fefimis & witus w3
e3ede wife fefimit &% REf3 fady goa 12 W
M(2) famrs-Rfgmrs 3 Uarst 37

(1) famrs-fefamirs w3 g Al feg fefamrs S ugrdt, withds w3 85 Sw mifimrer, fefimrss 2
3kt iaeEEl T I9 IR o7 mEe-8U9 w2 FEEnE w3 @ugs-TsouaE @ WA UssH &g
I IFSE/ HIgUTE AFTRd! € WaTa3Ha withis 06 Wd
() geddl ks & FEfyz I8l Raeed! (S91891 100 HHR): waee w3 o feg T3

06 W&
FI-E: Y-8 T YAIS T8I I 9w (2) oS Hau €39 @ 1 yEs| 11x2=22 W&
1. US| € T I 8 w3 W JE U3 S U3s fF5 g @ wiw v T @ wrean
2. 9791 Q 9 (1) 90 el © femr-eRg/Arg w3 SOvet 919 vad @ yze (s 49 ffa) 12 nig
(i) U39 HEt mrEarat (T R R) 2x6=129d
L. g7 -(1) TIAE IE Rl 1SS fant BT '3 fody fave 38t faor Aar (f9s 89 fa) 12 »ig
w-(2) ameres-fefamires w3 W3- @8 391 (1) S 2 yns U Areet w3 fefowrad O s e yiis
o @39 fedarm 06 e
W= (2) € FSBIS pETTEd @8 QU (ii) feT fefimiad naTred fed wiaddl € 10 nge 23 g=q)
fear fed fefenrgtll 06 Fee' & UArsl wgere 239 o3 61 § T feg Ta3aT 06 Wid

5. FA-E YTaEH € 991 B | I w3 g v (2) Y AU €397 @R 11 (391 € €Y 07 W I -2
8+ yis Ua Aredl| Ieatel naeedt o8 o9 few use feg Tom weRHl Rue @ Ul wisee &)
Gfdzy. Qo' @ Hew ges, AEedy 99 /TS U 7 Fae oo fefowss & 7ra yrst @ Hay @39 28
Jedl| 99 ymas 2 2 wig I 11x2=22 nig
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For B.Sc. Biotechnology

10.
11.
12.

13.

14.
15.
16.
i
18.
19.
20.
21.
22.

(Hons.) students. Paper: Punjabi Compulsory, Part-1, (Semester 1&2)

AR5.2023-24,2024-25,2025-26

Aofod Uts AHAE!

Abnormal behavior of oxygen:
wiaHHs @ WATge feedd
Absorption: AYE

Actinoid contraction: IS ES
FAES

Activation energy: €375 97
Adventitious roots: SAEE A"
Alkynes: WESES, BT

Alpha particles: nBI JE
Amorphous solids: Yﬂ‘f‘Ejﬂ?Eﬁ SH
Anther: UgaH

Antibictics: T—f@’rc:‘?

Antielectron: L[f’o’ fE'&%FE;'?S
Apomixes: Wﬁ?ﬁ

Applied Physics: WaYWAS EIEC(E
[EQIEEEEIEE]

Archesporium: WIISTFOG A
Asexual reproduction: nf&aT YyAga
Astronomical scale: HIT®! Udd
Atomic: L{Hr‘c?"f

Autogamy: AQUJEIE
Automation: HROES

Average rate: WH3 291

Binary solution: 2 wigh s

Catalyst/Catalysis: 359/ €34T

23

24,
25,
26.
27.
28.
29.
30.

31.

32

33.

34.

35,
36.
37,
38.
39.
40.
41.

42.

Cell differentiation: A& f€3T&

Cell division: As fegws

Cervix: g HJdl

Chemical kinetics: IATeEs H&d3d
Circular orbits: 9IEF nrafae
Classical Physics: ST&THa! i3]
Coleorhiza: FHF "igd &Y
Concentration of solutions: W& Sl

n

Coordination compounds:

Qurforitss wfe=

Coordination isomerism: Qﬂfarﬁ'ﬁqﬁ
RLCICEY

Coordination polyhedron:
QUAfIHEHS Sgasd
Coordination theory: @‘Uﬂﬁlﬂ@‘a’ﬁ
afgret e fAu3

Cyclic structure: GaIa! FagaT
Depressants: WEHOE

Dialysis: 58! f583&

Dioecious: e &d7

Distillation: SIHIEE

Double fertilization: ST f5Rgs
Electric circuit: farsd Fode

Electro Chemistry: famgt grrfes
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For B.Sc. Biotechnology (Hons.) students, Paper: Punjabi Compulsory, Part-1, (Semester 1&2)

43.

44,

45,
406.

47.

55.
56.

57.

59.
60.
61.

62.

AH®:2023-24,2024-25,2025-26

Electrodynamics: WBW
Electromagnetic radiations: &7 &
JEdl fefags

Electromagnetism: faa® _’g’EIEG’T
Elements: 33

Elliptical orbits: W3ard wiafae

. Embryo sac; gde aH

. Embryogenesis: g€ fsaHe

. Embryonic development: g€ feam
. Enduspcrm:é’@%ﬂﬁ

52. Entropy: eIt

53. Enzyme catalyst:m@?qaa

. Epicotyl: €9 U393 Ug3

Fxothermic: 34 f&aH
External fertilization: SJ7<t fanga
External genitalia: STl FES Wl

. Fallopian tubes: WIefae

Ferromagnetism: 43 @Eia?
Fertilization: fSH9S
Filament: fggmie

Fission: fRUz®

. Force: 98

. Fossil fuel: YEJ'E §'¥%e

. Galaxy: Wa™g I

. Gamete transfer: GATHY A& IGE
7. Gametes: UdTHA

. Gametogenesis: WdTHE SE&T

. Geitonogamy: R3Sl USGIE

70. Glans penis: THHES HE

71. Gravitation: JIg3"aldHA

72. Half-life: Wdq WYy

73. Haploid: W papoy

74, Heat engine: 3™ fiTe

75. Heliocentric Theory: HIH dedt
fAgz

76. Homogamete or isogamete:
AHHITHE!

77. Hydrogen Bond: I€I3H& €O

78. Hymen: WA yger

79. Hyperacidity: WIT3AEMS

80. Ideal solutions: WEdH W&

81. Implantation: ECE

82. Impurity defects: WHO3™ TH

83. Inner transition elements: WEJa!
wIgadl 33

84. Insemination: 19+ HU'd

85. Instability constant; WRIEI3™ REE!
g

86. Interaction: W3IffInr

87. Intermolecular forces: W3d WES! 58

88. Intermolecular: WEInret

89. Internal energy: W31aa a7

90. Internal fertilization: Y’TE'@?ﬂ fshgs

91. Interstitial compounds: W3dJ S
ufara

92. lonic conductance: M'U&E Tr&I3T
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93. lonic isomerism: WEEE FHNIEIT 97. Kinetic energy: I1f3H QI
94. lonization enthalpy: WEas agsdl 98. Kinetic theory: WeaI3! (U3
95. lonosphere: WETSHEIMNI 99. Kingdom fungi: @'Fﬂ HI13
96. Isomerism: AHNEEST 100. Magnitudes: ufaHre
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ARAET g

of& el : 100 feR fed uR I B8 g : 35
Weget YBIFE ;30 Wi wiftmrys: 06 Uiz Y3t ge37
grIdt ydifimm 70 wig a8 oL gfze
T 3w
fAg"EA 3 U yA3a®
gdl- § @g3s feda (Hu, 3. ofdes us ity 592, 3. Au3'd fiw, Jarel galesfivd ufewrs

12+412= 24 Wd
Ty w1 O folge. fefirrs @ 939 s Heftz fan wins, fefimis-18, fed3gs A Mle's Treesn
< OF favge, faue < fivgrer 12 i
n—2 (i) fefomis s Adfaz o g 0 & JamE nigee 06 e
(1 s efimiet &8 AEiTE IFETEr mETed (100 FEE): waee w3 T <y €93 06 Wa
Fg-y QUIEE fAdsR € 9791 @ w3 39T -2 (ii) 3 wOg3 Aay @337 @8 11 YHS| 22 Wi

nig-<3 w3 Yug Aed gdt gerfest
1ourse @ € 991 @ w3 v e UST yF 133 35 3T @ w3 v Y S mrear|
7. 971 @ fed:
() fai foa fsda e femr/mg/ WY oot/ s R YR g sl (fFs g E) 127

(i) fasior fegs fegrar wedt AU yiis| (IO G @) 2x6 =12 Wi
Logani-1 fefamrs @ 939 &y Hel3 fan wies, fefimrs-Ad, fed3gsr 7 mitera wife @ WiHs!
fed @ fer € 2GR fon 3 W fodae feus s faor 7ar| (2 &5 ) 12 g
5. w2 & QU (i) fod © yiTs UR wredt v fefonrsEl & OFF 89 S i a9 v 06 g
6. w-2 @ Qusrdr (ii) feg 10 wieSH e @ @ 06 FET T UAH! wigee W3 T kg <93 B faar
e 06 wid

5. g1dl-¥ oy U'a Ynge eva3d fedd w3 3aatel naeesl @8 991 9 Adu @337 a8 11 (s
UH3E ©d3d feedx &9 o7 w2 IS AETes 8 I91 9 0u Fs UB FEdl| 3IEiE neees
a8 917 fed UooH Ry ear wiadil waer € dnrdl waee & 93T, @' @ dee aeg, AEenT 99
e U v e Usl fefemast & i yis € Hay €39 28 JEdl 99 YRS © 2 Wd JE|

11x2=22 "
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10.

11.
12.
13.

14.

15.

16.
L7
18.
19,

AH®:2023-24,2024-25,2025-26

Aafea Uts AHarat

Mammary glands: 24 E]'Eﬂ‘w
Mass: H'FT

Maxwell’s equations: RIS
ERIECTe)

Mechanics: HalfsaH
Mega-sporangium: Q_‘@HFTFIT?&"FT
Menstrual cycle: H g gag
Metallic solids: T3& &H
Metallurgy: TIEIHE]!
Microscope: EEJ'E%
Microscopic and Macroscopic: HHH
w3 HES

Microsporangium: W
Minerals; Hfew

Mitosis: FMH39! fesHe
Molecular Asymmetry: wWES!
WHAHIT

Molecular orbit theory: Sl
nrafaes fAOs

Molecular solids: WESt &H
Molecular: N’Ef@a

Multiple fission: W
Natural Sciences: geg3T fefames

20.

21

22
23,
24.
25.
26.
2.7
28,

29;

30.
31.
32:
33.
34.
35.
36.
37.
38.
39.

Newtonian mechanics: fa@es ©r

WD

t3gel fAT's

Non polar molecular solids: 'N{Jd’fﬂ
wWEdl &H

Non-ideal solutions: WE-nredra Ug
Nuclear Model: &'faal H3&
Octahedravoids: Wag&al fear
Oestrus cycle: HE Jadg

Optics: lia‘TTaﬁT

Osmotic pressure: YdHdz <H

Ostwald process: GHET S Yfafan
Outbreeding devices: §'ddl YAES
=

Ovaries: WZaH

Ovary: nFan

Oviparous: nig BF @8 Hi
Ovulation: WT’E-@B'TTGH?S

Ovule: WBE

Oxidation number: WiaTHIFIE Hitmr
Oxidation state: WiHIFIE Wiy
Ozone: 671&

Para magnetism: “@g&ﬁ?ﬂ

Parthenogenesis: fangs afuz
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40.

41.

42,

43.

44.

46.

4.7
48.
49,
50.
51,
. Primary valence: Lfﬁ’)—l@f AuAasT
. Pseudo solutions: WETHI &H

57.
58.
59!
60.

61.

63.

AHG:2023-24,2024-25,2025-26

Penetrating ray: UdeHa! f3da
Photoelectric effect: Yo' I=rarey
yge

Photoelectric effect: ééf&%af&;a
Ygre

Physical quantities: i3 It
Physics: CIEC])

. Pollen grain: Yd™dideE

Pollen-pistil interaction: YJd'dJl-
feHITIIAT wizg-fafamr
Paollination: Yd'dle
Poly-embryony: §J3dde 3T
Positron: UHidd'a

Pre fertilization: TSAE& yge

Pregnancy: 9198 O'dé

. Pyro metallurgy: 34 Ur3ddH

55, Qualitative: JIE3THA

Quantitative: HH3d'3Hd

Quantum Mechanics: IMEH 333l
Reduction: fa@aﬁaaa
Reproduction: Y& o

Reverse 0smasis: @PTE_’-BEH' Ydide
Rigid and deformable bodies: f2F 3
fegueris fiz

;2. Rocket propulsion: Irae &5TE

Scientific Method: fefamiasa feot

64.
65.

66.

67.

68.

69,
70.

7,
72,
73,
74.
75.
76.
1.7

78.
79.
80.
81
82.
83.
84.
85.

Scrotum: U3'g =15)
Semiconductors: WJdOu'&d
Seminiferous tubules: HIJgried
SrEmlt

Semipermeable membrane: Wd4
UrgaTHS B8t

Semisynthetic polymers: Wdd
AABHT 9g8d

Sexual reproduction: sl b Rt

Shape selective catalysts:

WAITEIHE GIYIH

Solid state: SH WEHE"

Solubility; WSEHIS 3"

Sound waves: Ot 3JdI’
Spermatogenesis: HAJgrc o
Sporulation: Eﬂ?l‘zﬁ%

Statistical mechanics: Walg™ G3Jall
Stimulated emission: BEIU3
EELELT]

Super cooed liquids: WI3HIIZ €<
Superconductivity: WIFTHIIT
Syngamy: WaTHE ARG

Telescope: _g’HEﬁE'S

Temperature: 3"UH'S

Terrestrial: 33 -H=EOT

Testes: U3'8

Thalamus: YAUWHS 7" YFUTS
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86. Theory of relativity: ATOYa3T €
firatz

87. Thermodynamics:%@ﬁﬁﬁﬁﬁ

88. Transfer of heat: 3°Y AFG'3d6

89. Ultrafiltration: Nf:“z’Tju'H IFREIECTS]

90. Unification: 8dlada

91. Unit cell: fse A

92. Uterus: IS8R

93. Vagina: TEt

94, Vapor pressure: @ HY &

95, Viviparous: g9 2 @) A

96. Water hyacinth: 7Sd3!

97. White phosphorous: HIT RS IH

98, Womb; SETa!

99. Zoospores: Bt T fa?rg

100. Zygote: IIITHH



