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Paper V
Genetics, Genetic Engineering and Bioinformatlcs,

{12L]

•Phenotype.Theory of ~ndel', L"",: Segr"~alk>n, Genotype and
Independ..,t Assortment (COllC<lptw~h Proper E><amples)
Mar>ol1ybrid.Di~yt>ridand Tri~ybrid cro•• ", (Concept w~h Pro, )

E""mpl"')

Unit I: G••n,liC$ I:

o Noo-M..,dehan Genel;c" Incomplete I partial dOOlinance, co-

dominance, muUipi. a~.I"", l81M1a11.1••••5<0"linkag.

Unit U: Gen••Ucs II LUll

o Cro•• ing """" Med>anism.Ty~, Significance of crossing ove'

o Mapping af ~en•••
o Linkage: Th&Mes 01linkage. Complete and Incomplote
o Se.-._d inl1e<lUrlce: Typeo 01 S•• ~",,-. X and Y linked

Inheritence, Incomplete •••• inkage

Unit UI:Genetics III [12l]

o Lethal g"""'" F""luency, Lethals in Man. Sk:k8I Cell An""",ia and

Tn••••ooemill (C••••e end E/!ectl!)
o Eugenlca and EUflh.nlcs: ••••••••ns of Eugenics. Negative end P""il )

Eugenioo (SUileble Exemj>IM)

o PapulatiOn Genetics: Papulation, Gene POOl,MUllltionand Sel8<:tioo,

Ha'dy.Weinberg lew and ito siunil"""'''''''

UnillV: Recombinant DNA Teennology t: [14l]

o Ildocll g(OW\.CIaI:*Ul
o R~~_~: ~ ~ u Ul1III{~, AdWlIf ~



N.M.U.,J~n

[14 L]

Ras!ric!ion Mapping

Ro!o or Ligase'

Cloniog vecl<>rs:Plasmid., Lambda Phage, M13 Phage, C"'mid5

E.pression Vec!o,. (Typeo and Applications)

.'
• 0

I 0,
Unit V: Recombinant DNATechnology II:

( "SequerlCing of DNA: Sangef. and Ma""m Gilbert Motho~. or

Sequencing

o cDNA and Construction of Ga"" libraries-~------o PoTymeras. 'tliafn Reaction (p~-riCiple.rid MeihOdr

o OIi-gonucloolide Probes (Generation and Applications)

o Safety A$pects of Oon;ng Procedures

Unit VI: Appllc.atlons of Gen" t&chnology I [10 L]
o Principle, Method"'o~y end AppilcaUons In Animal, Plam and Mienoblal

8ioteclu>"'<>gy_
• DNA fingerprinting (Forensic Applicallon.), RFLP, RAPD,

SNPs,
• DNA C/llps: eDNA microaml)'S

Unit VII:Bioin!onllltllCS I [10l]
o History, conoept and ~oal. of Bioinforma1ics

o Computers in Bkllogy and Medicine, ComputEt( algorithms, D<fI8rent

( typos of computers for differem t•• ~., ""pe<compu!ers

o Its •.•••••••and re4cvanoe In Biotechnology

Unit VIII:Bloln!onnatlcB I [12 L]

o InlmdlX:tion to Comparative, FUrIClionai and SlnJeluml genom;,,"

o Database concept: DafJn~ion. Functions, Typos of Biological Database

o UNA 'equonce dateba •••• (GenBan~, EMBL, DDBJ. Genomk:

datab •••".)

, .



J'l.M.U" Jalgaon

Q Protoin I amioo aoOd.equonce delObas••• (Swi ••• Pral. PIR, TREM8L.

GenPep')
o Human Genome Project (HUGP): H;sto<)'and Pres.n' Slatu< ••

Reference Books;

1 Arora M,P. and Sandhu 0.5, (2004) Gensl;o•. 5'" Edn .• Hlma~ya Puo

Hooso. Mumbal.
2. Aro", M.P. l2003) _I_ogy. H;molaY" Publishing f-\ou' )

Mombai.
3 Clave." J.M. and Notrodame C, (2003) Bioinformatjce; A 8egi"""'-',

Guide. Wiley-<l,,,,,mtooh India Pvt, Lid" J'l •••• DelhI.
4 Guple PK (1998) GBne/io:; and BkJrB<hnology in Crop Improve"",nl.

Rastogi PubiIcaU""o, llleerul.
5. Gupta PJ<. (2004) BkJIecImoIogy and G81l<Jl11lcs. Ra.togi Pub,

"~~
e. Hugo w.e, arK! Ru.... A.D. lEds.) (19113) Pharmo""utjool

Mi<;robioiogy, 3'" Edn. P.G, PubiOo/lirlgPvt Ltd .• Singepore
7. 19noc/muthu S. (1B96)_ BIoI~. lata McG,__ H~ Pub Co

Lid" J'low D""l.
e. •••••• P, (2002)G_ ~ _ its AppIicaIiotIo. ~.

JooI:lptll.
9 PurQhil5,5, (1i199)Agricultural /liOIaOfmOIOgy, Agro SotOn~, alk ••.••'

10. Raoh;di H,H. ..,d auehler LK, (2000) BkJIntrxmaffC$ Basir' )

Appf/clrtlons in BioIogi<;aI Sci<IrIcB_~. eRS P ••••••. USA-
11 Roberts M.BV (1986) BiDkJgy • ~ ApptOeOII. 4th Edo,

ThOmIlO J'lolOOf1ond So ••• lid. UK.
'2. Zito SW. (Ed.) (1997) PhM1rMIcaulio&lBioleC/IOOfogy: A P"'lI"'mmed

T.xI."l'"' Edn.,Technomio Pub Co.• In<;.•USA



Paper VI
Agricultural Biotechnology

,

'.,
3,,111: Plant Physiology", (Photosynthesis)

N.M.U., J"'9"""

[10 L]

(

.•-""-

o Photesynlhosis: Chloroplast Structure, Pigments inltOM!d
(Chlorophyll" and carolenoid,), Phycobilin., Chloropla,t.,
photosynlhetic unil,

o Phooystem I &. II, Photosynthelic phospharylallon. CycliC and non.
cyclic ptJolcsynthesis. Z-schemo

-e"'Ooo boiH!io.<icfeo-liMllon-Md-.-;..GeIvI •••-. __ •••• ,., _
Hatch-Slack Pathway

o C., Plants

Unit 11:Plant Physiology"l (Nitrogen Flnllon and Plant
Hormones) 112 L]

o Symbioli<: NllrOgen ~xation: r-egume-Rhizob/um 'ymbiosls, Host
Specificity, InfecUon, Nodule devalopmenl. Mechanism 0( '*'
fustian in root nodule

o Non.S~mt>otK:Nitrogen fixaliOtl:Diazo1rophy,Stlo. of N,-r.""Uon.
Nitrogenase and Hydrogenas.. Examples- Azotob""rer.
Azospirillum, Cayanoboctena

o Asl;lmilaljon <>f Sulphur.1Id Phospho",. in planto

o Phytohormone., Oefin~lon,Cla"ifioation, PhysOologic;aleIIeots

Unit III:Biomass as th. R.n.wabl. Sourc. of Energy !12lj

o IlJomass: Definition,Composition, Bloma•• as energy S""ree

o Sourc,,", .ve~ablllly, eOOllomi"" 01 lerrestrial, aquatic (SaMn!e
aroJ wale, hyacintll). and w,,"le bOom••• (Indu.1riai, Agricultural,
F""",try and Municipal)

o Blome.. con',""ion and Utilization, Enzyma~o, Aaroblc end
Aneerob", diQ'l'!soons

Unit IV: Plant Tissu. Cultu ••

o To~poler.cy of Cells

Q Designing of Cun••.e Medi. for Plant Tissue CUIturB
o Aseptio ter;hniquea 01PTC

,

[12lj

_ .."
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N.M I: .. Jalg""n

P"noi[""" .n~ Methodoloyy of' COIl". ClJIl<JreMar;,!em O"'I"re•ano Oryan cull"",
"'otoolast c"lh".' Princiole Advaotage. ano AppliC.tlo,.,;,
M'Grop"'I><XI"I"'O'Principle. Advanu.ge. and Appl""'lio•.••
Somatio Embryogenesis' Principle, Advanl&ges a"" AppI'Ca1i",,.

Unit Vo Agro-biotectmol09ies

G Single Cell P'ots,n {Spirolina)
~ M"sl1roornprrnluetion
o Compo,ti"ll ano Verrnicompo.~"Il Process, Organisn'l5. Molhod

and Applications)
~ 6iolertilizers (Example aod Role) Nitrogen FI,er, PIlo.phate

SoIui)ihzarsand Sulphu' mel<ot>olism
o Plant G,,,,,,,n Promoling RhI200a<!<Iriaand 6iOOOniroii\gOl"lls
~ 6j()pesl;r;idao Types (M;crob4al and BoIanical), Examol••••

Unit VI: Plant 8re<t<iing lor CTOfllmprovemenl [12lj

)

,

o

o

Convonlional P1anlBreeding: Definition.ObjeClives,Pon"ol""

Breeding me1h0d6 (Sol""Ooo. Hybridiza~"", Podig"'" Breeding,
Bulk Breeding, Backcr0S5, Multili"" Broeding, etc w~h Proper
Examplos)
Breedir.g procedures arw:llheir Merit and Demerits

[12 l]



Unit VIII:ForestI)', Hcrticulture and Flcriculturu

NMU. Jag""n

[12 l]

(

" Synthellc seeds: Discovery. Advanlages and limitalions
" Trees for Indian Forestry and ForeSI Resources (Examples

end Applications)

" Biote<ohnologicalConsiderations of Forest Soil
c Improved HortlcullureItlrough Biotechnology
o Floriculture: Introduction and Geneticelly modifiedplants for

Florioulture

Reference Books:

---' ••'1." Agrawllt R:~~(19ge) Fund8l'm'1nltrl$rA'PI8nt BJeedhJg8nd Hybrld-----
Seed Production. Oxford and IBHPub Co.. New Delhi.

2. Allard RW. (1960) Principles of Plan/-Breeding, John Wiley and

Sons Inc.. New York.
J Arora M,P. (2003) Biotechnology, Himalaya Pub,shing House,

MumbaL
4, Bhojwani S.S. and Rawan MK (1983) Planl Tissue Culture

Theol)' and Practice. Elsevier Science Pub., Amsterdam.
5, Oadarwal K.R. (Ed) (1997) Biotechnological Appraches In Soil

Microorganisms for Suslainable Crop Production. ScientifICPub.

Jodhpur.

6. O•••••lin RM. and WiU1amF,H. (1983) Plant Physiology 4~ Edn,

CBS Pub & Olsiri.. New D-elhi.

7. Dwivedl A.P. (1992) Agrofores/I)': Principles ami Practices.

Oxford & IBHPub, Co. Pvt, Ltd, New Delhi,

8. Gupta PK. ('998) Genetics and Biotechnology in Crop
Improvemenl. Rastogi Publicetions, Meerut.

9. Gupta PK. (2004) Biotachnologyand Genomlcs. Rastogi Pub.

Meerut.



Unit I: Animal Calland Tlssua Culture'"

N,M.U., JoQaorl

10 MiSh",RC. and Garg R (1997) PerspecUves In Indian Apicuhwe.

Ag'o Botanica, Bikaner.
11, Prasad 5, and Kumar U. (1996) Commercial F/oricuhurf:. Agro

Botanica, Bikaner,
12. Purohrt S.S. (1999) Agricuhurel Biotechnology. A9ro alla.nice,

Bikaner
13. Salisbury F.B. and Ross C, (1997) Ptant Physiology. P,enUce I' )

of India Pvt, Ltd., New Delhi
14. Singh P. (1996) Essentillts of Planl B'Hding. Kalyani Pub,

Ludhiana.
15. Tate III RL. (2000) Soil Microbiology, ~ Edn, John Wiley &

Sons, Inc..
16. Vyas S.C.. Vya. S., Vyas S. and M<ldiH.A. (199B) BiorerfiNzers

and OtrJanic Ferming, AlIta Prakashan, Nad<ad, G.S .. IndO..

Paper VII
Animal and Human Health Biotechnology

[101.., )

" H;IIIO/y&lidScope cI Animal CtI!land TlMue C\lllura
o Pnnclple, Meow 11MDemarita cI Anif"''; celItlasua ClJI\urtl
o la~ Fa_ for """,,Ill Tlaaue CulUe

Unllll: Anima. Calland Tlu ••• Cultu_M [12 LJ

" ""'f' .~~'tI1\bl .•~--•
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N,M.U" Jalg,.",

{12 lJ

Primary and Established Cell lin•• and thej, Charactenzaljo", Types of
TiS'''" Cullur., 0;8ag9rogol.," of Tissue "Od Primary Cullu""
CulhJfed cell. and evolution 01 ceillio •• , M'intena""e of ""II Hnes
Large sealo oultiva~on of mammalian <:<>,.
Applications or Animal eell Cullu", to Human Health

o,
•!f,,11 III: Transgenic Animals

,
" Tf."'g"n!c laboratory Animals: Choice of animals
o Pnnd ••• and Method. for Oe""opment oj TransgenJc Animal., DNA

Microin;..etion aM EmbryoniC SI.m cojl Trans!e,
o T""'Sgenic Oo",es!", Animals: Trail. affecling ProdUClivlty, DOOlestJc

animals e, Bio'""Ciors
--~.e.,.IilIIlll-T~_._~ _

Q Elhical '"sues: Animal WeUar. and Animal rightll
o AnimalCloning: Pondpl. and Method. with suitable Example.

c
•

Unit IV: Immune System-l
[12 lJ

o Introduction to immune system: Nafural and Acquired Immu,,;ly,
immune responses (Primary and Seeondery)

o Immunogiobullns: T)'pes, Structure, Properties, Func~on.
o Complement system ror anlibedi ••

Unit V: Immune System-ll
[12l]

0 T and !kells; TYPes '"" Junctions, Cell receplO"" CD3 Complex,MHC molocul ••

" AJlerglo Respon'e ." Hypersensllivlty Allergoen, ',~"( HVlle",ensitivi6"

" Allt<;J;mmunlly(Cau'es and Implicarions) Tolerance against II

Unit VI; lmmunot&chnology
[14 l]

o AdjL1\lants and Immunosuppressants
o Vaccines: Hlst",y, Types
o Bacteriat toxins; Types and Preparalion
o Genetically Engineered Products as vaccines
o Monoclonal an~bodies: Concept, methods of production

(Hybridoma Technotogy), Applica~ons (Diagnostic, Therapeutic
an<! Cytogenetic analysis)

Ir••••_ ••.•'.r•• _".' ••••• '.'.".'~••~._.,e__ ._.



N,MU, Jalgaon

E~gineering 01Antibodie~: Concept, Merils and MeItlod
Interferons ,

Unil VII:Human He.Rhea •.• Blol.Chnology. 112 L]
" G.netic Screening: Methods of T•• ti"ll IV.'-!.Genet", Dioor<ierl •
o Molecule' Analy'is 01'Hunti"ll.on's Diaaaw. Sickel C,,1 Ar>omiaand

Cyolic Fibro.is . . . )
o Ge~elic .Couosejing: His!<lry,Neae, Method. of Genetic Counsell"".

(prenatal Diagnoais .n~ i;" Appl~"""")

Uoll VIII:HumBll H.llltl>ca•• BIoI""hnology~1 (12 L]

o Gene Therapy: In!n>duo\Ion,Typee of G""" Therapy
o The M8<:hanicsand .Ile of GaflIt Therapy
o ~;O"lion. of Gene Thempy: Ag"inot e,,,,c,,r artd,MoIecular SUrgery

o The IUlUreof G"ne Therapy
o Conoepl of 818mColi and It. ApplicatiOnS'" Human HOUIII/'lwl\t1Pro"",

E><ampt•••

Rere•• nce Book>:
1. Arora M.P (2003) Bio/<JchtJoIogy. tlimalal'8 Pubbohing Heu•• ,

MumlJ,a;

2. Gupla PK 12(04) BioIechnol<>gy""d G_""""""'. Raologi Pub._.
3. Hugo WB. and Ru.... AD. (Ed•. ) (1963) Phenn&ee<Jll< )

MicroI>/oIogy, Jtd Edn. P.G Publiolll"ll PYILid,. SIngepara,
~, lll'lacimutI>J S. (19S5) Basic /iioI<IC/lnOIOg.T•••••McG_--Hili Pub Co

Ltd,. New Dejhl.
5. P<>rohilS.S. (tB9Il) AgrictJlt•••••_hnoIr1gy. AgrQBotanies, Bikaner.
6. RaUedge C. am Kll,ltlaMllll B, (2001) lie....., 1liOIaCIIIl<IoW.-r Elln.



,
N.M.!J" Jaigoon

8, ao :oW, (Ed.) (1!:t97) Phsrm8ceutiG81 Biolor;hnoJ09Y: A Programmed

Text. X" Edn., Toohnomlc Pub Co., Inc., USA.

f' 9. Roil I.M. (1!:t98)£ssenti"ls of Jmmtmology. ElBS Blacl<"",~Sclcnti~c
Pub. London

t 10. Kuby J. (1994) Immunology. 2"" Edn., Freeman and Co.. New Yo<!<.

(

- 1

Paper VIII
Industrial Biotechnology

Unll': Fermentation Technology_I
(Introduction Ie>Fermentation Pro<:ess) {12l]

o IndustnallV Important Cull""," IsoIaUon, ImprovemBn! and
Malnlenan""

o Screening: Objectives and Method. Prim.ry, Socondary and Tertiary)
Q lr<lustrIal Media: Types (Components and Requirements), Typical

Media, Ene'gy, earnon and Nl!rOgen Source •• Sterilization

Unit n: Fermentation TltChnolQgy_11 (12 L]

o Fermem"" Basic des;gn, types and Funclloo.

o Mainton"nceorAsep$i.inelora"""''''

o Process Pararnel."" Aerabon,Agitation, Ternperat'"", Foam end<. \ O"l'llen level {Effecl OnFermaniaUon Proceosl

Unit III: Fermen!ll~on Technology_III {12L]

o Removal arid Recoyery of cell mass: Precipitation, Filtration and
Centrifugation

o Extraction of Fennented Products: Cell disruption (Physical and
Chemical melho<ls)



NJ.w,,~

o Oown.Slfeam Processing Method. of R&<;O\Iery and
Purificali(l(l 01 Prod<.lds (Liquid_liquid extraction.
chrometography and Membrane Processe. wilh Suitable
Exampl<!s) ~

Unit lV: Typical Fermentations 110 L]

o

OrganicAci~:Ollie .cid (Org.n"m, Process, Media.Rec_ryf

Antibiotic:Penl~"ins 10r{IBn,.m,Proc••••, Media. Rocov"'lil
Alcohol Production by fermenlal<ln 10rg.niSm. Process, Mod )

Racowry)

Unit V: Blocatalysl$, BIotransformation and Enzyme Blo~llnology'
[14 L]

o ErlZym""01mio,ool.1ood piont ~n .nd their InduolriolApp.cat;ons
(Exampi•• and Sou,,,,"s)

o Immcbilizlllicnof emymes: Method. of immobilizeUcnand Industri.t
OjIplicalion.

o lnduslri81enzyme produoIion
o Analytical""plication. of erlZymo'
o Iliolra""formabon' BioeataI)'ot~Iicn, Sl8roi<lBioIran.fonnotiOn.nd

1IoAppIIcotlonoIn Phormaoeuli:all,.,...lry

Unit VI: $erlcultu •• and Aplcultu.. {12 L]

o S8ncut!u•.••Bial8dlnology: Inlrod..::tk:o"l10 sericiliure, Toc!miQ""" 01
sancu~""" Sili'Mlrm Imprcvomenl Ihrnugh biotechf'\Olcgy. semi
oynthIItic diet fo, 6iil<'Mlrm, Mult:erl)' improv<omenl lh<ough
bIoIec:hnology

o ApiculIure: Imroduclton. T~ 01 B•••• Melhodo 01 ApiaJlII. )
(DesorlpUonend Comparison), Role of B_noIogy In 1\pic\IlI"",,
Composition01Honey an~ iiSAppIlcallono

Unit VM:Blohydrometallurgy {12 L]

o BloI&eoh!ng 01 mel.... ConctIpt. Role of Micn>O<glln+smotnd
Mac~anj.m•• Leaching meltKld.,FlIClOBaIlectin\l bacle,i,lIl•••chlng

o C~... _Ing operalIcno ••••inlI b$cIflrla; CoPPO' -ng
~1lj.~11!"'''-~

o ~o~~'ilbl!lltlorJl,~

---_._._- ,I I ,ij: W5r'



Unit VIlI: Inl"ll"otual Property Rights and Patenting In
Biotechnology [12 L]

-......',.
,
,
•
,

( , •
,
•
,
"

(

<0 Intellectual Prope~y Rights: lolrodtJctjon 10Patents, Sleps Inve/vod In
Filing, Trade Socrets, COpyrights, Trademarl\S

j. 0 COOL""of Inte~ectu.t Prepe~y p,otec:1ion

o GAD (General Agreemeol of To,itfs a"d Trada) and TRIP (Trnde

R.tatod Inlelleotual PrQperl)')

o Impjlcallons oJ PalenUng

o Pelenting oJ Biological Mat•• ia!: Patcn~ng MiClOQ'llanlsms, Tra""ll"nio
Organl.ms, HiglJer Plants and HiglJerAnimal.

R"fe",nC<l Books:

'1. Arora M.P, (2003) BIoIeohiloiogy. Himalaya PvbtI.hing HQuw,

Mumbai.

Gupta PK (19oo) G<>n.tlos_ BlorecMalogy Irr Crop IrIlpItMIm/lflt

Ra,togi Publlcalions. Meerut.

Gupta P,K, (2004) Blotoo!lnoiogy and Ganomlcl. Raologl Pub,,,-
Hogo W.B. and RuSS'li1 A,D. (Ed•. ) (1983) PlYmlaceutical

MicmbioIogy, "3" Edn, P.G. PIlbAshingPvI Ltd., singapore.: ,

IgnacimlJ1hoS. (1995) &"'0 Bioleclln<¥ogy.Tala McG...w-tn1l PIJbCo

Ltd., New DeihL

Kale V.• nd Bhusari K. (2Q(2) Applied Mi=JlJioIogy. Himalaya

Publ"hi,,!! He•••••, Mumtlal.

Mishra R.C. and Ga'll R. (1997) PerspecllVe~ In IndI"" ApkIJ!lure.

AgIO Botanioa, B'lkaner.

Popple' H.J. and Pe~mllf\ D. Microbial T&dmology. Vol. I and II,

Academic Press. N.Y.

PUfQ~ $.S. (199'9)Agrioutfuml EJio/scImoIogy.Aoro Belltnk:8, Blk•••••.

Rade<lge C. and K,i.tiansen B. (2001) Bam BlOIechnoIogy. ~ Edn,

C.mbrldge UnIVersity Pres•.

" ,

,

•
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11 SIaObury P.F,. WMoker A. ond HOII s.) (1997) Principlo. of

Form""loIiOll Toc/IIloiogy. Adilya Books (P) LId.• N•••. Delhi

12 Vyas S.P .• nd Kohli DV- (2002) Melhod. ;" BiolacnnolOgy ami

!!ioongioOlNing. CBS Pub & Dim., !'low Delhi,

13. ZllO SW, (Ed.) (11197) Phortrnlcoutioai Bi%<;Iloology: A prog;ommed

Taxi. 2nd Edn., ToehnorT1;CPub Go .. I"" .. USA,

)

Paper IX
Food and Pharmaceutical Biotechnology

Unit I: Food Microbiology
[12 Lj

D Primary 00'"'''' "I MicroorganOsms in Food. Food bOrna .bacleria. -
mol<jo and ----I"'''"ts

o Intrinlic and Extrin.1e Pa""""llers 01 Food /YhIding MiC<ObWolCounl

c [)oIe<;Ilon '" MictOOr'll'IliSm ;n Food: SPC, Memb<O"" FIt\efo, Dry
F~••.••, MPN, Roll Tubas, Dya RoduCIion, 0Ifec\ MiclUIItXIPicCounl

o BO>aos&)"WhOIe-animol ••.••• y .nd ColI Cuhllnl SyalOm

Unit M:De.lryBio\Gchno~y
o __ :~~.~_N __

o FormenteO Milk PrcMl\Jcts: Butt<lr. Y<9JrI and Ch_ (Prlndple ond-,
o P..-.mot"'" ol Mill<QualIII" Raw Mik and MaoWo, P.---v&tioo ol MI"

by Heal TrOo!J\morrt(Pas\euIi_ and Ultra-]-Ilgh T....,p&IlIture) )

o PhyaK:o-eherllicOl Ghoradoriz,alion of Milk

Unit "I: AopKta of Food Production
[12 L]

_.. '0'

o

o

Food •• Ioty: HACCP SY'10m 10 Food PrOlec\iOn. RO>OjlOnsibi11tylor
Food Safe1ll
Prooeaoing; c..,nillg. RefrlOorallon, Fr~, Oel1ydrali<ln. Adclod
pr •• ~> RadiaUOl\, Dhmi<: Huling (Pr;ncIplo. MoI/lOd and

t"'L:....,r",--' ~ _" ~ ":.",, ,.. ~"M'_ C<I'
fR2r\ eg,.~.__9JH'i.'\" ,..••• 'II>ry .•



NM,U" J~g""n

" Nu!ritio""1 Lao.ling' P~y!O<hem'""I., Nu!rachomi<:al., Funclional
Foods, Medical Food,

"," Natural Colors and Sweeleners (E""mples, Applioalions, Advanlages
over A~ifici"l),

Unit IV: Spoilage and Preservation 01 Food [12 L]

o Food Spoilages, GallS" and Implications

{I: 0 SpOilage of Fruils, Vegetables, M.a~ Poultry and Sea Food

o SpO~ag. of Mi.cell"neelY' FOOds, Eggs, Cereals, Bakery ProduCI',

Fermenled FOOds

o FOOdP'."&rVallon wnh Chemicals: Acid', Salls, Sugars, AnllbioU""

IOOirectAntimicrobials, Ethylene 0.1<1<>.

o Radialion for FOOdPrs.ervallon: Prindple., Applications

o Othe, melhod. of food Presarvauon: low and High Temrw8lure,

Drying

Unit V: Secondary Metabolites [12 L]

<.

o Typ8$ and Medicinal AppliC8lions (AtkakJKl., T""",nOid., Aavones,

Sieroids, etc)

o Production 01Secoodary Metaboliles Through Tissue CuHu,a (pnJlC1pl.

and MethO<lof Hairy Root Cullu"'l

o Faclo", AIf<lCUng secoOOary Metabolite production (Precursors,

Growth Factor"s,Nutrients)

Unit VI: Chemctheraptlutic Agen'" [14 L]

" Type. of antibioUc. and Synthetic Antlmioroblal. (Classification with

E,emple.)

o General Charecle".6cs of AnUmlcrnb;al Drug.

o Mecluln;sm of Action of Antimicrobjal Agards (G.n ••.••1Aooounl)

o aacter1ai Resl'la",," to An~blolic:s (Types aOOMecl1'"'tam)
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o .""5aYln~ AntimiClobialActi'ity: Pfincjpje ood Me!hOds Of Microll;.1
A."ay (MICarid Dilleren!Types of lIgar Djflu5Km)

Unit VI!: Peptide and Protein Orugs •110l]

o

o

Conc~r{, E"",,mples.Degradalion Pathway, Prolein Slobi;,!y
Pro'",n Engineering: Priociple a"d Appljoation.
Drug Delivery (Route. Sy,tom, Conlrol and Su.tai"<>d
SyStem)

,
RoIeo••

\
Unit VIII: Drug DesignIng and Discovery [10 L]

o ApplicationofComputers (Compute, Aided Drug Dosign)
o SlrucllJr<>-ActivltySl!ld<es (Inlerieuk;n, TIssue Plasminogen Acti,alol

and Somatostatin)

o Neu",I"",,rnitt ••.•: 11'1'"'. Recop1O<SInl'Ql""d (Di.""" ••. Stn.o::lu",
ltudi ••• and Blocker.)

Refer.nee Books:

1. Am•• M.P. (2003) BjOlecllnolagy. Hrnalaya Pub4jshi,;g House,
Mumt>ai

2. lleMs "',.0, arid Grosch W. (1999) Food Chemistry, 2'" Edn.• Spring'"
Verlag, Ge.-rn""Y

3. EoMyR. (Ed) (1998) The TBChnoIogy of Dairy Produd., 2nd Ed" .•
Illacki. Academic & Professiorl<N,Mad•••.

4. Gupla PK (200<4')BIolecIInoIogy .ma G<>nom.'cs. Rallogl P••••
Me~. )

5 H"'rigan W,F (1998) L_iJ<Y Methods In Food Mir;robioIogy 3rd
fdn, -'\eademic PreiS,

6. HugO W.E! arid RUSIlefl A.D, (Ed•. ) (1983) f'tle.-maoeutice!
Microbiology. 3rd Edn, P.G. Pub4tshlngPI'I Lid" Singapore

7 Ig"l>Clmu{l;uS. (1005) Basic BIo!<>e/InoIogy,Toto MoGrew-",i11Pub Co
Lid" New Delhi.

6. Jay J.M. (1!l9l) _m Food MIctoII/oIogy.4111Edn, Chapman & Hal,
N_York. NY, USA.
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9 Kale V, and ShuMri K. (2002) Applied Microbiology. Kimalay3

Publishing HQuse, Mumbai.

KC>I'i5.S, (2000) PM""aceutio8J BroteclJnology: Fundamenlals and

Application. Vall"bh Prak•• han, New Delhi

K"I~.mi (2002) Biol&Cl!"oIogy aM it's Appl;,;atiDns jn Pharm'cy.

Jaypee Brolne",. New Delhi.

PuroM $.S. (1999) AgricultumJ SkJlechnolo9y. Agro Bola~ic.,BiKaner

R.Uedge C. and Krislja""en S, (2001) Ba.ic Bi<Jleclmology_ 2'" Ed",

CamtKi<!ge University Pre.s,

Vaclavik VA and Christi.n E.W, {199a) Essen~als of Food SCien",,_

An /I.pen Pub, Maryland, USA.

Paper X
Environmental Biotechnology and

Biostatistics

Unit I: Methods In Taxonomy [10l]

o EVQlutionary cl••• m""tioo. Taxonomic Hi""",,"y, Conoel'! of
Species

o Numori<:alT""",,"""I, Dendrog",m and Cla<lo9ram
o Chemolaxonomy. i'lomendolure with respect to pl"nt., ""imal.

and p""'aryo!eS (Suitable Example$)

o Application of To.ol1O";o" Methods In Biodiversity

\Jnllll: Waste Weter Treatment {14 LJ

o Domestlo waste Wtlter Treatment Primery Treatment. Secondary
Treatmen! Tertiary treatment (Including PhysiCO_d,emical)

Q Prin6p1e and Method. of weste wale' treatment: Activated sludge,
Oxidation ponds, Fluidized beds, Rola~ng BloIogi",,1 Cont.ole"',
Membrane bloreactors



Unit Ill: Princlpl,,~ 01 To~;cology

N M LJ , Jagson

[12LJ

G Concepl, O ••• lr0<8I""',Toxic Effects, Definilioo.nd E6li"",tion oJ
CO.

o EvaJua'ion 01loxicity;Acute, Sub.cule and Chronic loxidty testing,
Mutagenic ••••• ys (Am•• a•• ay). Reproouclrve 10,lc.1yIe"'" .

Metabolism of ""nobiotlcs: Cylochromes
and Pilase-II metabolic reaction.

p••• 'yslem. Phase-!
\

Environmental toxicibas wilM special refe",nce to
OrgOflOphosphofous end Organochloone PesticKles,
met"ls

UnlllV: BiodeGradation Technologl"$ [12 LJ

o Blodegracl3lion: Delinilion and Concepl, Ready bOodagradabillty,
ummato biodegradaUon, Inhe'.nl lliodegradabillly, ree3ldlt3nl
compound., e!1lhropogenic compoLOlds(Xenobiotics)

" Aerobic alld a""",abic <legra<la~oo palhway (in Mfcrobes wilh
mechani5m)

o Applieall"". of Biodegradalion Ke<bi<:idc5, P,..ocide5,
Hydroca_, $l"'lhet;: polymers (wilhempha.~ Oflprinciple and
••••lable examples)

Unll V: Bloprosp"etinll [10 L)

, Coneept and Examples of Bioin<licalor's(Plants, iYIl"", RoUlo""
EMhW<lflTlS.Protozoa and MlL:mb&o)and Blomonlloong

0 Biomoniloringof equaUo environment )
0 Biomoolloringof ""i emtirOflment
0 Bio"",,"lomg of oir quo.ty (PoIle" bioossay)
0 PrirK:lpleand ~plicalions of Biosenoors in E,.,.;,onmentai analysi.

Unlt VI: BJodlVtlrslty and It. conservations [U L]

o Spaci ••••Coro;epi, Sped ••••di•••.• lty alld Eooalabiily (Plan!, Animal
alld Microbial),R&dO&lBBook. E_nger1ld Specieo

"
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o HOISPOI, 01Biodi.eroily. Biodiversitv at Nationallev"1

o Cou.e. and Implication. 01la •• of Biodiversity
o Con.ervo~on of Biodiversdy: in-sjtu eoo £x.Mru Meltlodo (Principle

and Applications)

o Con'fflntlon on Biodiversity (Earth Summit, Rio de Janeiro)

('r.

•

Unit VII: BIQstatlstlcs and Biometry -I [12 L]

o Scope of Biostoti.Uco, Samples aM popufabon, Teehoiquao 01
Sampling

o Mea.ure of Central Tendency: Arjlhme!ic. Harmonic and
Geometric M&ans, Mode and Median. S~ne •• and Ku~"," •

o Standard Error
(Bioslatistic, Pa~ ,hould be Iall9ht by taking appropriate
e•• mples felated to Life Science Problems IDola)

Unit YIn: Blostotistlcs and Biometry-ll [12L]

o M•••••ure of DI'pe",ton: Definition, range, v..n"nce, Standard
Deviation, Coemoient of v.~.tiotl

o Tesl of Slgn;~car.ce: Concepl 01 Sigoifioanoe, Stud""r. ~!el<L
Hypothe.is t""tiog, chi_square lest (nonparametrlc)

o "'naly.is of v..nanco, inlroduction end a?plica~"" jn lJjology,
ANOVA table and F-rntlo, le•••t slgni~canl difference

Rehll11nce Books:
1. Agrawal K.C. (1996) Biodi'lernny.l\gro Botanica. Bikaner.

2, Arora M,P, (2003) _o'mology. Hirnel.Y" Publls~lng Hou.e.

Mumbai.

3, Asthana 0.1':, and Asthana M. (2001) Environmenf - Pro!ll""" snd

SoMioml. S. Chand & Co. Ltd, New Delhi.

4. Chatte~i AK (2002) Introduction to Environmental BloIoclmology.

Prendoe Hall of tndia Pvt, ~td., New Deihl.

5, E""n. G.M. and Furlong J.C. (2003) Eflvirtlllmontol BioleOhnolO91:

T""OlJ' snd App/IcBtion, John W~"lI & Sons, Ud .• E"IIland.
6, Gup1a P,K, (21Xl4) BiotBc~""I091 ""d Gsn","!"". Rastogi Pub,

Meerut.
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Practical III
Practical Course in Genetic Engineering and

Pharmaceutical Biotechnology

,,

•• ,
•
,
",
"
""".
"".c "
"
""

Mooo and di-hybrid cross"" in Pea I DrDsophlla demonstrating Mender.

Law of Inheritance

2, Ob>erVlltlonsof Drosophila_WildaM mul.nt
3 Problem .ets in Mendelian in~elit.nce, s;ogl. point, two polm em,.e. and

gene mapping in bacteria

BacterialsuMva, again.t UV irradiation and mutagenesis

Demonstration 01nucleic add •••paration by Agarose gel €Iectrophore,i,

Dermnstrlllio<1 of protein •••par.~on by Poly-acryl.mide gel

electrophoresis

IsOlation 01plasmig DNA

D.,elopmBnl of competent cell syaK!m

DNA transformation in bacterial 'Y"t!lfTl

Conjugation In 8acle"a

Evsluatioo 01antimicrobial actMIy 01chemica1agents

Study 01Agglutination ",""'Ion end its significance (Widal Test)

looIaIion 01immunoglobtJlins from serum

Complement r.•.• tion lest

Double immurJOdiflusloo, Ouchterlooy gel dit!us",o preclpitatioo tast

DeleGllon 01antigen lantibody by ELISA tesl (demonstration)

Demonstration 01 various domains (search engin"") for bloin/ormall""

through lnlernet

Coneepl 01database- Aocesslrog database

seerehing lor gene and prot.,;n sequan".. and aceesolng Information fr<>m~.
20 Visit 10p/lerms"""tioallnduslty

"
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Reference Book.,

1 "neja K.R (199a) E>pI){imenrs '" MicrotJioJo<;y, Planr Pe,lloIogy

Toss,," Cullure and Mushroom CulliveoD<!.Wishwa Prak•• t'<ln. New
Ago Inle,national (Pi ltd .• New Oelhi

2. Schuler MA 000 Z;elins~i RE. ('96Q) Melhods in Pltml Moh;cula,

Bldagy.

3, PuroM S,S. 1'995) A iaborntOf)! M""uol 01Plant Biotgehn<l/ogy. Ar-
Bolan;o," Pub .. India

4 Schmauder Hans.Peter ('997) MflIhods in Bioteohnology, Taylo' &
Francis. Loodon

5. VY'" S.P. and KoIlli C.V. (2002) Merhods in Biotechnology and

Bioellgi"""rirlfJ. CBS Pub & Oishi, New Oelhi

6. lalw., GP. aOOGupta SK A Handboal< 01 PracOCaIand CIinic81

Immunology. Vol, I & II, 2"" Edn, CBS PubHsh..--. and Distributon<, New

Oal"',

7, Sadaai.am 5, aM Meniekam A. (1996) Bi<x;heml",,1 MslhodS, 2nd

Edn. New Ago Inlema1ionlil (P) ltd. Pub .• New Delhi

8. CI.....-erioJ.M. flOdNotre<Iome C. (2003) BioitJforrna'",O' A BegIn""'''
Guide. Wlley-dreamtech India P\II, lid .. New DelhI.

9. Rashidi H.H. end Buehler LK (2000) BioItllomllJtios Bas;cs;

Al¥'lIce6ons in &oIogica1 SCi&nca and Medjcirle. CRS PMOS. USA

Practical IV
Practical Course In Plant and Animal Tissue culture and

Agricultural Biotechnology

1, Study of SlOmalal Physiology

2, Effects of <lefICiency011chlorophyll bioayntheele

3, Oemo •• traliOn 01 Pholooyalem II aclMty

)
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4 Dc'erminallon or activilyof IlIAe"zyme

'5, Siurililario" of Plant Moten."
6 Preparation of Tissue GullureMedia

1. Planlli"uo ""IMe- Preparing explanl
8. Sin~le Cell Culture

9. Plant R.900cralion fromC.llus cullu," lin B"Ytwo plant 'peele,)
10, Isolal"n and Cunure of Plant Proto•••• 1s
\1 Shool_tip culture In banana and anyone medici""lIy impM.nl plan'

• specie'

Aoimal cell cullure media prepa"'6on, SlerilizaUon.washing. packing
Preparalion and idBntific.!ionof different cell types in peri~heral blood
O_",olion of c,"l, in cullure-Pri"dple and Pracl;ce
Maintenance of c.lliines

Isolal",n and characterization of nil'ogeo ~,i"g cy.nobacte<i.
Dete<minalion oJ minimum •••.e 01 quad'ate by .Speoi•••.Ar.a-Cu"'e.

method
Study of Community by quadrate m.lhod (Frequency. Deo,ily .od
Abundaooe of d;~erenl Specie. in Community)

Visit 10cell culture facilitieslproduction sel up
Visit 10Vermicompost I Mus~room Pro<lUClionPIa"t

( . Reference Books:

Aneja K.R, (1998) Experimen!s in Microbiology, Plant Pethoiogy. Tissue

Cuhur. end Mushroom Cultivation. Wi,hwa Prak.sh.n, New Age
Internallonal (P) Lid.• NewD<>lhi.

2 Gaud R.S. (2000) Prao!ical BiolechnoJogy. N;raliP,a!(as~an.

3, Smll~ R.H. (1992) Plenl Ti"uo Culture: Tochnique. and Experimenl'.

4 Purohit S,S. (1995) A 10110"10/)'Menua! of Plan! Biotechnology. Plgro-
Botanical Pub .• India,

5, Schule, M,A. and Zielinski R.E. (1989) Malhods !n Plant Molecular

Biology.
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6. Sharma P.O. (1900) EC<JlOgyamJ EmdfQllmon/

Meerul

7 Vy•• S.C., Vy•• S.• Vyas S .nd Moo, H.A (1996) Bialor/illzors .mJ

Organk Fermjf19,Akl. P",kasMn, N.diad. G.S.. India.

Practical V
Practical Course in Environmental and Industrial

Biotechnology

Oetermina~on of s,,;1pH, Total org.n~ carbOn 'M Telal C.obohydrales
2. Oelerminabo" of Tot.1 Nilroga" and Phosphorug of fertile goils
3. IgolaliOn and idenlif""lion 01 ",,,obOe nilrogen r..ing bacteria from soil-~
4. Determination 01 DOs'oIvad D"l"ilen "nd ElloIogic,"O'yg"n Demand of

polultld _ ••.

5 Oel",minalion 01Chemical 0J<yg<InO""""ncl of palM"d ""oler
6 8aCl&tiaIExamination of Weter by MPN test P••••umpli"" and Con~nnod

Colilorm_

7. Detaetion of microbial counl by Breed's om""",
•a Deloetion 01micrcb••1counl inMHI;by SPC I

9 Qualil)ochlO"octeIi""tionof Pa.I.",ized Milk: Melhylene blue redLe:lBo'"
1.01

10. Estim&tiOn01 tl>o f.rmentatlon products: organic acid (Titralion melhod)

and ""Ub,ollc (Bioossay)
11. Oet8rminatioo 01MinimumImibitory Co"",ntration (MIC)01Antl>ioIic
12. I._n and c~aracte<izalion of Lipolytic,P<tItadyt~. Am\'lOlytil;Bactoria
13. laoialiOn01Papain frem Papaya lal'" and determination 01opocifocactMly
14 AJcchol production by lermontalion uolng 5aodl.."".,yOes oorovislee
15. Immobilization of whole cells 01reoat Incalcium IIIlllnetegoo!,.
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~xlraolion of natural colors from CY"rIObactorio
Wine production by yeasl from g'"o"S
production of cam .yrup using baclerial am>1.se
In<lusll1alvis;1to Food Proce,,,;ng I Fermentalion ;ndustr)'
To vi.it local sewage trealmenl pl.nt 10 oludy it. design, operation of
primar)', ""condOr)', lortlary syolems and made of disposal.

( ~~ferencaBooks:

,
,
•
,
•

C ,

• 1 Aneia K.R. EKpenments in MiorobioJogy, PI""l Pathology, Tissue
ClJIluro and Mushmam Cul/wallon. Wi.hwa Pral<•• han, New Age

Intemalional (P) Lid., New Delhi
Devi. J. and F,ei!c F, P/lysioal and C/lami",,1Me/hod. at Wa.la ••••1er

Analysis. Oxford & IBHPub, Co. Ud" NewDelhi.
Gaud RS. (2000) PraWcaJ Iliotechoology. NirellPral<ashen.
Sad""i.am S, and Manlcl<om A. (19116)fliol;homicai Moilled., 2nd

Edn. NewAgo International (P) Ltd. Pub.. NewDolill.
SChmauder Hans-Pete< (l9S7) Metlrods in Bio/ac!lnology. Taylor &

Francis, lortdon

Ta!wa' G,P, ond Gupta S.K. A Ha1)(/J;>OOkof Pracricai ~nd C/illical

ImnwflOlogy. Vol. I& II, 2'" Edn. CBS Publish~", and Distributors, New

D<!lhl,
ZiIo S.w (Ed.) (1997) Pharmooeut1cel Biotechnology: A Programmed

Text. or' Edn..To"'",omio Pub Co., I"" .•USA,
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