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ME >03

Me 104

Me 105

Semester II

MB ZOl

ME 202

MB 203

MB 204

MB 205

Semester III

~lB 301

UJtrastrucLlre and T.'tulnomy of MiCro-organisms.

Growth, Nutrition and evol"t.ion of Bacteria.

B8.~ic BiochemisT.ry & Biostatistic:>.

Isolation. and Ch9rD.cterisation Techniqu"s
'Practic<~J COl1l,"SeI)

Ea~i.c BioeJlemh;al 'Iec"ni,!"",!>
(Pr:'c:tic\l COllrs", II)

Agric,...1,',llral Microbi'''!og:; and Gomput.er
Applicacions

Biochnnic'\.'_ Techniques find Nethods in Mrcrobiology
A«ricl.lltu ".,1 ~Hcrobiology and Computer
APl-'lica~iul,"

(Practical Course-I)

Labaratot"J' 'fechniques in Bio-Chemistry _
(Practical Cour~c-II)

!mmunolo,!.,-

,,"

MB 302

~lB 303

MB 304

Genetics 'md Industrial Microbiolog~-

Appli cd ~f,crab! ol,'gy

~!""thods i,l' TrolWun,logy & Microbiology
(P"acUce! COurse-I)

C
Semester IV

M""tllods
(Pl'/\C ti <;

" Microb,.olog,.
1 Course-II)

MB 401

MB 402

Mil 403

MB .104

MB 405

1".]'"strial \:li.cr?bj,ology

Pr.lncip: .•.s of ~hcr( t ial Fermentation3.

NO"el 'F",rmentatiollS

Disser' l t ion
(Practi,' al Course-II

Microbi..,1 Ferm"nttlti.o,'>l
(Pract t"al CO\(I'sa-TJ)
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Syllahus for M.Se. Courses in Microbiology
(.s",mcster r,Il,II1,IV)

first S"me"ter
MB101 Ultrastructure and Taxonomj' of Microorganisms

No. of Lecturers

--

Mioro",copy: 10
Eln:troll 'Jicroscopy - TEN and :n':N.
interf"n,nce 'Ji"r,,",copy.
Prepar"tiye techni'Jues fe't' mirroscopy - CrTostat sectioning
uitramiCro!e.rn, etc.

Recent advances 1TI taxonomy of bacterin, Virus,",,,, yeast
Molds ann ~ctinomyc~te5 :

L
led
(0)
Ie!

,.
(" )
( b I
Ic I

,.

Uitra"tr", ture of Microorganisms
Ultr"_',Lu •."t"r'.' "f BClcu'ri"l cell.
Cytolog~' of Yeast >lnO,folds.
Structl're ~l f'lar,t, an'.rn"r snd bactorial vi ruses-.

10

4. Crit"ria used for irl"ntification of Yeast and ~jolds

MB102 Growth, Nutrj,t.ion and EvoJut.ion of Bac1.eria

No. of Lecturers

1. Kinetics of BFlcteri,,1 Growth and Death 1'H,dMaintenance.

2. Continuo\J>; & s)Cnchronous growth methods and applications.

3. Met.hods ",f estinlation of bU<;lerial gro,,'l!>.

4. Morphogenesis in Bacterl".

:;. Growth lactor "eq'lLrements.

6. Transport of nutrients into and out of bactel'ie.] cell.

7. Aut"tt'ol'h.,' in B"cteria.

8, Crowth of bacteria under extreme conditions.

9. Evolution uf r.acteria.

MB103 Basic Biochemistry and Bi"statlstlcs

8

5

5

,
5

5

,
5

,
e

L
2.
3.

No. of Lecturers

Propertif's of ,,'a'er, pH, buffers and solubilil,y.
Chemical prop",rtie" (ind structure of Proteins, Amino
acids, Carhohydr"t,es, L;plds and Nucleic acid",.
Biostatisti"s and its application in H,i(:robiology:
(I'll GI'l<phic,,1 representation of dllta.
(b) FrequenG~' d lst,.;but\ons.
(c) Illlal~si" of freq"eneie",.
Idl llypoth"si.~, testing.
(el f1flgre"sion and correlation.
(fl ,\pplicatiOl'''' cf "bove in genelics ecology ••.nd

bicfusa;" etc-.
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IT

201

L

Agricnltural Microbiology

Agricultural MicL'obiology

& Complltcr Application

(a) Prineo,p1e" of plant pathology

(b) Plant dt"eabes - ,,'heat rust, head smut of Jowel',
"db,~tta dlseascs "f paddy, po,,-dcry mJ.ldew of
grapes, P"paya and potato mosaic, Citrus canker
nnd scab of potato.

Z. Computer Applications

0--., ,"v 1"".
h'I",t is

of COIDl'ute-I.'S, mlcrocomp"'-ers,
progr~.mming" algori thms,

VDU and prjnter

INPUT, PRINT ~nd "'.'" ," '~ ",,'" ~~a ,emen cs,
etc.
GOTO, DO UNTIL, E[,SE cl.e.
Handling arrays, Procedures
Color, sound anc! graphics
Use of standard packages .

.
'"' MB202 Microbial Metabolism

arithmatir: expressions

L

,.

Biochemistry of microbial enzymes

("I Kinetics of F:n>:."ffi'"Action.
(b) Vitamins and Co"nz,-mes.
(cJ Control and Regulation of enzyme activit;'.

Bioenergetics:

(a) Principles of 'l'hermod~.namics.
(h) Ener!'("tic$ of degrcdativc metabolic path"'ays.
(c) Energetics of Chetnolithotrophs.
(<1) Energ<etJCS of b~.ct"rj,,,.1 photos:-"nthesis.
(el Engeretics of 'U18."robic hu,:;l'.eria.

1 5

Microbial degradation of aromatic and aliphatic hy<1I'ocarhon,
Det,el'gents and P<,sticides.

Metabolic Path"'AYs And their integration in ~licrorganisms. 4

ME203 Biochemical Technique'" & Methods in Microbiology

ElectrophClresis (:(Jllid"J. solutions of biDpo.1,mers and
e.1ectr()chemicaJ jJrop"rties, diffe:ent m"thods
eletrophore"is f,)r prot-leins, "ucleic acids, small
compounds imttL1.l!loipreclpitateB etc. (~ L)

,.

Chromatography
(gas- liquid-gas,
(4 L)

adsorption,
ITPLC< T!,C, lCPC,

affinity,m partition
etc). Immobilized "ell"

their
of

\\.1'1.

Pep1', i de
SDS-PAGE

m<'lpping and
(O/F3-rrell J.

co"binat-joll

,
of e l""t rofocssi n~

--
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MB104 Isolation & Characterization techniques:9ractical Course I

1, Ii>oIatiOll and charact.",rlzatilJn of groups of ~Jicroorganisms
(al ,\naer"bic b"ct.eri" - C'lostr'idia groups
(b) Chemolithotrop;;,
(C) l.actic "u!turo.
(d) Y",asts.
("'! Actinomycete".
(f) Bacterioph"ge.
(g) Halophil"s.
(h) Ad :k'p:,i ',es.
(i) 'l'hermOylli1,'

JaH';): 'he t,.~chniq"c.., "" phase cont" ••"t mjcl'OSCOP!',
Dark grt'und ",i(''''~3co[-,." 'f:ll,!,.r'" iilt ••I', Higher spe",d
centrifuge, Slid" '"1;Lt,,,-,,...•nd '''''''''-',.1'" cultj""l.i",..

ConstruL,tio'l c.' "'l'.~wth C".,,"" "wi catima'Llo"
tim •• of E. ('"Ii and B. "Hbt'li~. (', al~ncaJls

~. ;)iau~ic gro"'th CUI''''' of E. coli.

oC
and

generation
molds.

MB 105 Rasic Bio-chcmi~al Techniques _ Practical Course II

I.

,.
••

Estimatioll 0' reducing au'S"r'", "CO Pol )'sacchar ides
Estimation " nItrogen b, Microkjelahl method
Estimation " :protein.

E:stimation " ascorbic-acId.

5, Determination of protein, lipids and carbohydrat<) content ofmicroor~anjsms.

6. Pr",paratit'n and st""dardi.v.ation of b"ff<ers, molar solutions.
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Structure
properties,
propog"tion

'of biomemhranes and
membr;m<;o pC'r",ntial,

of imp,;!""s (:1 L)

their
action

electrochemical
potent i"l and

5. Principles and appli.cation of al Spectroscopic methods,
(UV, \'15, 1ft, Photoacoustic, FIDuresence, ORD, CD,
!'lossbauer,' to bi~'logjcal s,'stems (15 L)

6. Use of r,,<iioactive "nd sL~ble i,,"topes and their detection
in biological "')"stmns 11 L)

,~\ltom:-ltic <l1\i,l,-se",.
peptide 'J:.'nth""-;..,-,el',

for ~.mino ,wids, .r-",'otein
f"J<cleic "reid s:nHlI',hesizer

se\juenator,2"
8. T'le')1'y of l;n-,~'hili:'"" ;0)' "-nd it." appal.icatiolls to LJiolo~.ic"l

~:;'~l_"mt<(I!.!

9. ~.J>l.)'omet ric
sys'",,",>; '1

met;'"dz
C)

.)nd ehel.r tn biological

Theory of centrifugation and application to
systems. Rotors angle/ swing out,/ ,-",rt;oal/ zonal
flow. Buoyant density centrifugation. '.~ L)

biological
continuous

11. PCR" FIe,,, Cyt,ollletn-.

MB204 Agricultural Microbiology and Computer Application

Practical Ccurse I

1. Isolation and Idcntifi""tion of plant pathogens _ species of
Bacterial and fungal Pathogen Establishment of etiology of
anyone Pathogen.

Determination of H.O.D. and C.O.D.

Pl'epfl.:ration of Fungi,IOide.

Enrichment cliiture method" for degradation of Detergents
Pesticide.

Study of Mie"oeeos,'stem - Estimation of bacterial
diversit)-.

'0
species

special reference
green algae.

biofertil.i.zers with
Rhizobium sp and Blue

Preparation
Azotobacter

CO'"PUte I' Appl iea lions.

0".

3

.,

5r
''::"';;' 3.

L

MB205 Methods in Microbiology (Practical Course-II)

I. Quantitati"B assay of antibiot,ic, MIe, NBC.
2. Chemical estimation of penicillin and streptomycin.
3. Purification "nct estimation of am:,lase, itl"ertase and

pen ici 11innse. i.

4. Isolation and ;"stiIDation of bActerial Dl\'A.
5. Paper and Gel electrophoresis.
6. Detection of m.lcrobial metabolites by usiniol paper and Thin

layer chn'matograph,- tcchnigl1es.



SEMESTER THIRD

No. of Lectures
301- IMMUNOLOGY

I. Cellular basis of immunity: immunologicsl memory
specificity, d;versit~., J,""rimInation beth'een ,,,''If and
nonself, prirr.ar,- & ",,"conda,,;- iymphoid org"ns, cell mf"diat •.d
<>nd humoral ImmUne ""'''r.'"ns''~. 'f'lnd B lyn,phocyt ••s,
autoimmune rea,-tions.

2. Antigen and ",ntibody .,ntigE'n, antigellic deter,"inant,
immtll\o['otency, StructurE' of a~t.ii.>ody; constant and var.iable
,,<,gions, Fab, FI'lb)2 '" F" fl'flgll'en'.", differl"nt cl"'''''e" of
al\tibodi",~ and th ••ir f'lJ,'Cti""",. Fin", Et)'u,iurc of
'''Jtibod;es: X-r,,'y dlffpKt.i,." "'ludii"s, ; "'tOYl'''s, "lloln'es
and i diotypes.

3. Measurement ror "nt.'""n-flnt.;;'vdy intel'action -diffusion,
immunodi f rusi an, imllnwoe1<",f.'-'''' phor',",,;;s, r,,-di 01mmunoass>lY,
illllDunooflul'csc",n<.'e, E',ISA. he":'"r" blotting.

,,,. .

-

Clonal selection t.heory of an1lbody prod',,:tion,
and polrcL"n"l antibodies. MOnoclo""l

5. Complement system: c'.lassical "nd alternate path,,'a)",

6. T lYlllphoc,etes and cell mediated immunity, T ('ell
subpopulatjons, immune respons" genes. MHC !len", complex
pol:rmorphism, graft rejection, graft ""''''sus host l'"sponse.

7, HypersenSitiv,ity, immunodeficlFncy diseases.

8. Vaccines, interferon, .>,.InS.

9. Blood antigens: blood group substlltlceS and Rh faclor.

10. Introdlll'tion to Tumo,' Immunolo<;y.

11. CMI Reactions - DTH, }tJ, _~DCC~ LT.

12. Immuno modlliations.

Reference Hooks

1. EssentLds of immutlology 15th Edjt~onJ Roit, Blackwell
Scil"nt.ifi<" Publish-;ng, I,ondon.

2. Basic >lnd clinical immunology, 1,••.nge M",dical Publica1Cion
Naru~",n !lsia.

6
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'fiB 302 Genetics and IndUstrial Microbiology,

• L

3.

Genetics:

(al Principles and mechanism of Nutat.;.on
(bl Mutation, at Molecular level.
Ie) Ouclinc,of Genetics of Viruses and streptomyces.
(d) Prin"jple~ of Re(;ombi"''''lrt DNATechnology.

Industrial Microbiology:

(a) rrinciples of sCl'eer,ing
(b) S"ale u¥ in detail
(el fleeovery of fermo'ntacion p"oducts 1including principle

llnder.L,"ing the w"th"J",).
(ell Theon' of gYQ~'l.b and product fOr""'ltion, hydrodynamics,

mass and heat tran"fer.
(e) Principles ;;,nd met.hods of mi.crobinl assays.

MB 303 Applied Microbiology
No. of Lectures

Food Microbiology

(al Leaching, beneficiation, and hiogeochemical prospect-ing
of important minerals; or microbiological aspects.

r

,.

,.

(a) ~ficrobiological qualit)' contl"o1 of food products and
Microbiolo~ical stannards.

(bl Mycotox,in - sources, tC"iClt;", symptoms, prevention,
n,ethod" of detection and detoxification.

(c) ~licrobial enzymes and their applications In food
industry, Food adjuvants.

Biological Nitrogen-fi,:ation anci .soil fertilito'.

Geomicrobiology:

Industrial ,,,,,,,,tc treatm"nt. ,
MB 304 Laboratory Techniques in Immunology and

Microbiology - Practical Course - II

Preparation of Bl'~od gl'ol!ping Sera-Anti A Anti a and Anti".
r~~' 2.

P.ceparutiOJl of 'H' anrl '0' antige" from Sal'"onella.

,
3. Complement fi.'>ati.on test.

4. Animal inoculation using '[""bbit and mice,

". Demonstration of chick embryo jnoculation.

6. O\lchte~'l"n)' gel dlf('u>lion Tceehniqu ••,

7. Haemagglutinin tit.er d••tcrmination.

8. Lac induction in lo:.<;oli

9. Restriction dig""I.ion/Gel c!,,,,,t.rophorsis practicals.

,



-
10, Screening of antibiot'" and ""id producing microor"/lnis~\s.

J1. Gro••.th curve of atltibiotic prnducitlg micro-organisms,

12. Isole.ti,)n of ""til-,int,,, resist""t mutants _ '-'sing l'.\'.
I'll,"" nnd "ep] i.'» plaLjn~.

MB 305 Methods in Microbiology 11- Practical Course

1. Determination of f"t, prntl"U,. ""gar find ",,,t.el' content in
ml,n.

2. Detection of afl"toxi" in fO"C1.

3.
nuclease test.

Comparison of .'iffer<'nt
calculation of st-""d",-d

"nL.Lmer,~ti,',,, methods for hact,eria
('rrOI" and l"onficlance limil ..

5. E:,ami"e.tior, of '~", 'I" mO,istLLrf' n.nd pH fron, cOml)O",t and
soil.

6. Determination of 'Q', 'F' /lruj 'z' vRlue of Ba,t"ri"t ruJture.

7. Isolation of Jron oxidizing bacteria.

----------
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SEMESTER FOUR.TII

Indus::r.ial Microbiology
M:J401 Principles of Hicl'obial F'~rIDentntions.

, "0. of Lectures
BaH mate,"i.ll-'-its aVRU,lbi.1ity, tr"atm"nt and economics 5

'.
3.

Cuitu,-" (;,o1Iectior, "nd ma;nt<"TlI'HlCO of impoT'tant indust,';"d
~trBin., 3
Si""n~inee,'ing: nspecto;-Design nod "peratio)) of fer'1lcnter,
opt.j'ni:<alion stlhii",>; ~'ith r"'''pect -to ("ontr"ls c..f l-'r.ysical
p"rameL,'I"i'. 8'.

3.

G,")C'ti':;; of l"duf'l".l"i"l n,jcroo!'"uni~.",>;-B,," h",d~ """,,1 fo>,
irnprovemE'nr. of indllstr\",l strains, ex"n)pl".~ of
gen.,t.icall" improved str,,; Ils.
Automati.on in fe"mentation j.ndustt7. 7

8

6. Control of IDetabolic path,,'ay in fermentation-environmental
and genetic cont'Jo-ols. 8

MB402 Classical Fermentations

Vitamins: VIto B12 (includin:;: mixetl fe~menta.tionJ,
VIto C and Riboflavin.

Antibiotics: B l"ctam antIbiotics [Cepha.iosp6rin C)
Rifamycin, Gentamycin all<1 :'Y3tll.tin.

Nucleotide f~rmentation:

r;",ll"los<,, P"'njcillin ac~'lase, Glucose
and Glucose isomerase.

,l~fl', MIP Gr'IP.

Gluconic, Lactic acid-productionCit.ric,acids,
scale.

Organic
at larse

Enzymes:
Oxidase,

~ 1.

2.

,.
,.
o.
MB403 Novel Fermentations

Biofuel technol""",, - Etllfll1o:~, Acetone, Butanol, Biogas
and Bioch",mic"l fLlei cells. B
Technological >ldvances in ITDmobili7.ation of enzymes
and cells. 6

L

~ ,.
,.
••
,.
6.

,;tcroid < ,,,nsfo t.",,,"C ion,

C..'nning or food.,.

Treatment of industrj"l E'fi"lucnt.s
from; la) Ant.i!Ji'c,tj"s indLJ3c.ry

Ie) Textile indu~try
(e) PapE'r ind'JstJ;'y

5

""nd wa.~te water Etfl"ent"
: v) Dyestuff indu':ltry
(d) Distillery waste
If) Leather industry ~

7. Fermentation of coffee, CO~0Sand tea.,
R••tting of Fibl'" and T"nning .of. lea"Lher

2
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ME 404 Dissertation (Proje"t Work)

ME 405 Microbial P~rmenlntion - Pra~tical Course-II

1. Opt.imizat.jon stud;"", on Pol1C'win; ff':-menl;"tio.1 at laboratory
1,'v",l:

fa.) '-i~ric aci.d ["'rlndol",,;,.'''''
(b) n'lbu!l.a"in ff',.""""tati In,
i .-,) Penie-lllin fc'~r.•..,nfll i,0,\.

i'd) :?l1:1CE','Lcm~'Ginferm,-"t'~"on
(,.1 ':"",,,,ycin :'Jr;n'>'l',d jOll
(f\ -;it. ,,12 f""'''','-Ilj',''tiGJ

"2. [".;rr,V"t .c,n ''[In CoSt;, ;li j.c'[1 of ,-,'eroid, R~;,' nnd DN-\,

JBB/WS;SYLL/MICRO.SYLL/OI0197
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