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3‘.'3 ~7 6. Carbohydratcs: classification; chernical structures of rcprcscntatlve examplcs of mon-, di, and
poly-saccharides; sterioisomers; enantiomers; epiniers - :

7. Lipids: classification; chemical structures of triglycerides and fatty acnds

8 Amino acids and pmlcms claesmcatmn of amino ac:ds pnmary and higher order stmcturcs of-

protein
9. -Nucleic acids: DNA structures- A, B and 7 forms
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14 l’rok'uyouc cell surlage structure and cel mcluslons
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Practical
- Paper - I

1. Biochenustry-

(a) Preparation of buffers and standard solutions.
{ quantitative cstimation. of pmtcm by erct mcthod

(b) 'Preparaition of standard curve anc )
(c) Preparartion of standard curye and qmnhtalwc estimation of reducing sugars by arseno-
':\‘l

molybdatc method
(d) Qualitative tests for carbohydrates, org,amc acnds ammo amds fats, DNA and- RNA

]

2. Diostatistics
- Determination of mcan, mode, mcdun rangc mean dwmtxon standa;d devmilon standard

crror, correlation and regression analysm of samples s

3. Microscopic.examination ofml(.robml cells . : :

> )« “amoonents, use and care of bnghtf icld compm.nd mmroscopc .

" (b) Calibration of’ ocular micrometer for diiterent objcctives “‘"—-pf}wm Nu“-nnwel ami oil -
- mnncmon) of a microscope - - : : _ i : :

e .»-‘ (¢) Bnumeration of microorganisms (DaClLl‘l‘U)Ldbi'S) by Brccdsmcth i;‘.

s 7 s (d) Enumeration of bactcrial cells using Neubauer counting chamber

(¢) Temporary wet mouit (TWM) technique for nucroswplc obsmruhon of living
_ microorganisuis’ :
2 () Hanging drop technique for demonshaung mollhly of bacterta
. (g) Microscopic examination of [ree-living protozoa of a pond - ;
,> ((h) zhde culture-technigue for studymgmorphology of moulds ; ¥
» .2 (i) Scolch tape preparation for studying mo |
4. Stiining methods mdpmgrpholngy of bnc{engllcc]lq:h?logy ok lungl

.a . 2%
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) Zieh! Neclsen's acid-fast stammg.
° () Endospore staining SR oeetes W T
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PART - II
‘Theorctical
Paper -1V

M:cmbral growth and growth confrof :
1. Measurcments of growth: cell mass and cell. number - ; '
2. Growth cycle of populations: phases of growth in a batch culture; mean gensration time
3. Environmental factors affecting g,rowth nutrient concentranon, _tempcrature pH; oxygen
concentration; waler availability; specific factors (quallty and quantlly of llbht salt ccmcentrahon)
4. Growth ina continuous culture; synchromzatmn of cell division; dlauxy
5. Sterilization using heat, radiation, chcmtcals, and filter -
6. Antibiotics: classification; structure, mode of action and unllmlcroh:al s'pectrum of pemcallm
~ streptomycin, ahloramphcmcol and actinomycin D - :
A. Antibiotic resistance: mechanism; overcoming resnstance
8. Viral control using chermicals and interferon

Microbiai nutrition and meraboﬁsm :

9. Microbial nutrition: macro- and micro-clements; growth factor requirement

10. Nutrient media and growth canditions: culture media; pH; carbon d10x1dc waler content and
osmolic-pressure; temperature; aerahon anaerobic culture

11. Selective culture melhods: enrlchmentcullure , pure (axcmc) cullurc, mlxcd culture; prcscrvatton
of cultures

12. Enzyme: classification and nomenclature general propcntxce -cxtractlon assay and phn{icatlon,

- mechanism of action (cnzyme- substrate reaction; kinetics; Mlchachs-Mcnlen equation); enzyme
specilicity; factors influencing enzymic activity; enzyme inhibition; feedback inhibition "

13. Photosynthesis (anoxygcmc and oxygenic) and chemosynthesis; photosynlhelnc p:gments

14. Biovsynthetic pathways: amino acids (glutamate family only); purines and pyrimidines; fatty acids

15. Fermentation: alcoholic; lactate; formate; acetate; propionate; butyrate; mixed acid and
butanediol; Stickland reaction; IZntncr—Doudoroff pathway

Anaerobic respiration: nitrate; sulfate, thiosulfate, S° and carbon dioxide as clectron acceptor

Aerobic respiration: oxidation of pyruvate, and tncarboxyhc ac1d cycle; respiratory cham and
clectron transport phoqphorylauon

16.
17.
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Faper -V . : . T o :‘{ e
- =—==>/ Microbial geneucs‘ : oo
’} =1, DNA structure: DNA as adoul le hel:x supcrcollcd DNA t)fpes ofDNA effet..t of'tcmpcmturc .
\ o' DNA structure e
\ 2. Genclic elements: exper imental ewdences for DNAasgenchc matcnal chmmosome genc
\

. ‘concepl; numluommmml genetic elcmcnls (wruscs' pl.lsmlds eprsomes mllochondna
. tr.m':pomhlt. clements) .-

" 3. DNA replication: templates qxndw fDNA S ilc'u lcadmb and Iaggmg
. : siraslwmm replicating linear genetic elemems

4. Transcription: _Promoters; terminators; RNA polymerases: specific mhlbllors of RN
action; mequengcr RNA operons; Ri\rA processmg and nbo:rymcs .

_ 0. Genclic code: nature; (Iecrphcrmg, co
Muta(mns mo!cculnr basis; mulagcn

A polymcrasc

)
de-word dlcuonazy :

s (physical, chemncal and bmlogu:al) isolation ofmutants
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“R Gcncnc rcwmhmdtmn transforination, transductlon and conjugatzon dctccuon of nccombmnnts'
overvicw of bacterial g ;:,antu, map -

9. DNA damage by UV, and its repair £

. 4
Vno!ogy ' : By By el . TR O :
10,

Vlrusc:s occurrence; nature; mmphologlcal cla55cs structure; nomcnclallm., prescrvanon
i1.

Bactumplngcs isolation and df.monstrahon' structu re of adcnov:mscs tobacco mosalc V!fUSCS

: Mulhphcatmn of coliphage Ty (!ytlc cyclc)

. Lysogeny: naturc of lysogeny; vcgetalwc cyclc, lysogcmc statc' prophagc cycle mducuon ofa
lysogenic df.il

Assay of viruses: chemml and physrcal dctcmlmatlons assays of mfccuvuy

. Viius diseascs in plants: symptoms of dlscascs general transmission of viruses
Relation of viruses and plasinids to tumour formation: formation of planit tumours; formahon of

animal tumours by DNA viruses and RNA viruses (rctwvxrusca)
17. Viroids and prions

14.
AS
- 16.

Practical |
'Papcr-Vl - y«"

. Microbial growth and its control

(a) - Study of bacterial growth uqmg lurb:dlmctrlc mcthod
(b) Control by moist heat

(c).Control by dry heat
(dy Control by ultraviolet radiation’
(c) Evalualion of antiseptics by filter papcr disc. melhod ,
£y ‘Evaluation of alcohol effectiveness as a skin antlscptlc
(g) Evaluation of disinfectants (phenoi cocfficient) -
2 Preparation of cultuie media for routine cultivation of bacteria -
(a) Prepavation ofa basic lquid medium (nutrient broth) .

(b) Preparation of a basic solid medium (nutrleut agar), sldnts (slopcs) and dcep tubcs (%l'lbs), .
and pouring of plates

3. Cultivation techniques forisolation and cnumuanon of mlcroorg,amsms

(a) !solation and cnumcration of microorganisms from soil by senal d:luuon -agar plate
mcthod (or viable plate count method)

~(b) lsolation of microorganisms fromair =~ . - |
(f) Effect of dusting and sweeping on the indoors nucrob:al populatwn of a labmatory
- 4. Methods for obfaining pure cultures of mlcroorgamSm g, T _

(a) Isolation by streak-plate method:
- (b).Isolation by pour- pilate method

(c) Isolation by spread- platc method
~(d) Subuultunub tcchmquc



pART-HIL. 7

Theoretical :
Paper - V1L Medwafnucrob:o!ogy and ."nmunorogy ’ , IR
miological tcrmmology i. “tious discasc .
of cp:dcmlcs (controls. dire:< ﬂggl_nst
survelllance), en. 'lg"a'n_d_

c hcallh microbiology: cpldc
Ith measures for the: control
pathogens vaccmatmn quarautmc,

L. Epidemlology and publi
* transmission; publc hica
reservoir and transmission;of
resurgent infectious: diseases
Mcchanisnt of pathogcmclty entry of patho
colonization and growth; mechanism of-dam
virulence; nonspecific host defenses | -
. 3. Immune responsc: cells and organs of the

and structure of immunoglobulin G ;
4. Systemic microbiology (n wrphology, cultural charactcr:stlcs toxms and cnzymcs wlicrcver

applicable) of staphylococci, steptococci, mycobacteria, enteric bacilli (Es'chenciua coli,
Salmonella, Shigella, Cholera Vibrios), Neisseria gononlxoeae Treponema pall:dum, Clostridium
perfringens, Clostridium tottmi, Plasmodia, Ewarioeba histolytica, Leishmania donavari, cestode
(tape worm), nematodes ( round worm, hook worni and filarial worms) L
Microbial diseases - pathogenesis, Jaboratory diagnosis: and treatment: tuberculoms and mﬂuenza

gen mto host (portal of cntry, adherencc iny -4
agmg host cells and estabhshment of disease;

' '-;\
immune systcm 1mmunoglnbulm classes fonuatlon

o2

-
(respiratory), sypluhs and acquired. immunodeficiency syndlome (sexually tyansmltted) malana
and kala-azar (chc.t transmitted); staphylococcal foou poisoning (foodborhc), cholera
~ (water bome), candidosis (respiratory and contact)
6. Antlgcll-anllbody reactions: neutlaltzatlon prempllat:on, agg{ulmatlon
7. Polyclonal and monoclonal auhhodlcs nnmunodlagnosttcs

8. Immunc diseascs: dclayed -type hypcrsens;tmty, 1mmed|ate-typc hypcrscnslltwty, aulonmmune

discases; superantigens :
9. Immunity to infectious dsscascs V'lCCll'lEltIOll passive 1mmumty

Pnpcr VIII: I'mm'and!udmmrrlnucwb:ola&y/ Li‘ "H mmenhw COP’SI

1. FBactors affecting growth dud survival of mi cmurﬂamqms in foods: mtmmc (substlatc lm‘utations
nutrient content; buffering capacity; redox potential; antimicrobials; *vater activity) ana c.\immc
~ (environmental limitations: relative humidity; temperature; gaseous .itmosphcre)
2. Microbiology of food (raw, cooked or canned) spoilage: cereals; pulses; nuts, mlseeds,
“vegetables; fruits; milk and milk products; fish; meat and mcat products egps
3. Microbiology of food prcscrvalmn heat proccssmg (Pastcunzat:qn Appertization; hseptnc
‘packaging); irradiation (microwave, UV and ionizing radlatlon), hlgh-prcssure processmg
(Pascalization); low-temperature storage: (chilling and freezmg) chemical preservatives (common'
antioxidants; orgamc acids and esters; sulfur d:oxtdc, uaturai' food presuvatwcs) modlﬁcatmu
- of atmosphere; control of water activity; compartmentahz.:t)on ' . .
4. Industrial MiCroorganisms and fermentation p;oduct., O'lg.l'l of lnduétrlal sllams strain
'- ;;\pmv;ment pnogcrhcs ot; a-uscful industrial microorganism; pnmary metabolites
iosurfactants and extracellula
5. Fermentation scale-up: COrlitmzl?(?rl:yj?;;h:;g:? i‘nd Sf-‘COlldal'y Inesbolies (antlblottcs)
o ¢ fermentor; process control and monitoring;
ps lowards commercial production of ascorbic: acld cyanocobalamme* glutamlc acid, prot
. benzylpenicillin, alcohol.and alcoholic bcvcragcs. yeasts and vmcgar : c1 pm i
».6.  Microbiology of tradifional food fermentations; témpe; yogurt; idli; dhokla; todi; wnn, klncma

+ 7. Activities of lactic acid b:
- of foods 1 qclcn.z in fmds anlnmncmbml actw:l)’. hcalth-Promolmg cffccts‘ t}'Pes



o 8. Production of Navours by fermentation: type-of flavour components; p'roc_iucingéultu’ré )
-9, Bacterial leaching

' }“

Paper - IX: Environmantal microbiology; Microbial biotechnology

Environmental mcrobiology.

& 1. Microorganisms in nature: surfaces and biofilms; nutrient levels and growth rates; microbial
competition and cooperation

«.2. Ecology of microorganisms: ecosystem; habitat; ecological niche; number and diversity of
MICTOOrZANISMS 1 an ccosystem :
3. Biogeochemical cycles: carbon; nitrogen; sulfur; phosphorus

4. Aqualic ccosysiem: aquatic microorganisms; role and importance; oxygen rclaliomhips,
" biological oxygen demand; productivity

+ 5. Deep-sea ccosystem: barotolerant and barophilic bacteria; physnology of Larophiles
« 6. Sewage treatment and water purification: chemical and nucroblologncal characteristics of wasle
waler; treatment Processes; delermining sanitary quality \

7. Biodegradation of petrolcum and xenobiotics (pesticides; reductive dechlorination; synthcttc
polymers); bacterial plastics

Microbial biotectmology:

». § Isolation and hybridization of nudlmc acids, Southern, Norlhern and Western blotting and
hybridization

+ 9. Methods of inserling foreign DNA; clcmmg vectors (plasrmds bactt,nopha;,c lamnbda; others)
10, Amphfymg and fingerprinting DNA - N
« i1. Construction and screening c-DNA llhmics : R it
* 12. Cloning and expression of nmmmahan geueq in bactcnn :
* 13. Study of microbial communities in nature using nuclei¢ acid probcs
o 14, Biomethanation {rom agriculiural and food pmcessmg wastcs

Practical
Paper - X

1. Enzymc tests : (a) catalase; (b) omd.lsc (c) dmstase, (d) gelatmasc (e) cascmase (t) lipasc;
(g) B-galaclosidase -

2. Biochemical, nutritional and nus{.tlluucous tcsl& (3) omdahqnifcmcnmuon (Off) (b)

fermentation acid and gas r!(,h.{.llun (c) IMViC (d) mnm:. reduchon, (e) sensxtwﬁy to an{lbmtlcs

3. Scrodiagnosis: (a) Widal fest and (b) VDKL, test

4. Slide agglutination test f()l ASO litre csumatmn, theuniatmd factor st\udy and hepallhs B surface
‘autigen delection

5. Routine mic rm;u:pmal study of stool: dCl’b(‘thli of ovn. cyst uf commm'l ‘hehhmths a,ndprolozna
Paper - X1 b * e 6 et

Study on the microflora of curd

Study on bacteioides and bacteria from rout nodulea nf legummous plqnt

Edirichment and jsolation Ulﬂndonporc fiistn SR
B nnd ““T‘iﬁﬂn-ﬁxin bacter a: f ¥
Determination of quality of milk by methylane blue reductase. tl ia‘from smls
Tnumeration of bacteria in milk by stanilard plate count(SPC)

6. Determunabion of change in pH and voluny e
g ¢ of fermenting batter durin ldh
7. Aneducatinnal Arip (o at least ore foad/fu rmcnlntmn industry Y chi"aﬁllml
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