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Iltrastructure and Taxenomy of Hicro-organisms.
Growth, NMetrition and evolutian of Bacteria,
Baszic Blochemistry & Biastatistics,

Iselation and characterisation Technigues
fPractical Jourse 1}

Fasic Binchamical Technigues
{Practical Course 1T} i

Agriculiural Micrehislosy ang Computep
Applicationg

Micrebial Metabolisn .
Biochemion? Technigques ang Methods in Microbiclogy

Agricultu 3 Hicrabioiogy and Computer
Apblicavivyg

{Practical Course-1)

Laboratory Techniques in Bio-Ghemisth -
{Practical Course-TI1)

Tmmuneiog,
Geneties -nd Indugtrial Microhiclagy
Applied Microbiology

Methods ip thamun,iogy & Microbiolapgy
(Practicel Course-1}

Methods p Mifroblology
{Practie 1 Course-IT)

Iruilustrial Hicrjhiology

Principii.g of Micrciial Fermentatiuns.
Clnssicy’ Fermontationsg
Novel Fermentatioys '

Dissertstion
tFractir g1 Course-1

Micrahi,. 1 Fermentatio, s
(Fractiral Colirga-T7}



Syllabus Tor M.Sc. Courses in Microbiology
(Semoster T,II1,ITLE,FV]
First Semester

MB 101 Ultrastructure and Taxonomy of Microorganisms
Mo, of Lecturers

i. Microscopy: 10
(a) Electron Microscopy — TEM and HEM.
{b} interference Mivroscopy.
{c} Preparative fechnigues for microscopy — Urvostat sectioning
ultramicrotoms etc.

2. Ultrastructure of Microorganisms @ I5
fa} UltrasLurctar: of Bacterial cell.
{b} Cytolngy of Yeast ana Molds.
fc) Strueture >t Flant, animsl snd bacterial viruses.

3. Recent advances 1n tagonomy of bacteria, Virusas, wveast 10
Mglds and Adctinemycetes . t

4. Criteria used for identification of Yeast and Molds 9
MB 102 Growth, Nutrition and Evelubkion of Bacterias

No. of Lecturers

1. Kinetics of RBacterial Growth and Death and Maintenance. 8
2. Continuous & synchronous growth methods and applications. 5
3. Methods of estimation of bacierial growth. 5
4. Morphogenesis in Bactieria. 5
2. Growth tactor reguirements. 8
6. Transport ol nutrients inte and out of bacterial cell. 5
T Autmtvophy in Bacteria. 4
8. Crowth of bacterja under extreme conditions. 5
8, Evolution uwf Nacteria. 4

MB 103 Basic Biochemistry and Biostatistics

KHo.o of Lecturers

1. Properties of watcr, pH, buffers and soclubilitr. 4

2. Chemical properties and structure of Proteins, Amino 20
acids, Carbohydrates, Lipids and Nucleic acidws.

3, Bigstatistics and its application in Microhiology: 22

{al Craphical representation of datsa.

(b} Frequency distributions,

tc)] Analy=sim of freguencies.

td} Hypothesis testing.

(e} Regression and correlation,

{£) Applications af above in genetics ecology and
hicanssay ete.
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201 agricultural Microbielogy & Computer Applicatian
1. Agricultural Microhiology : : 20
va)  Principles of plant patholegy

{b) Flant disea:zes - wheat ryst, head =aut of Jowar, -
ndhsttzs diseases of paddy, powdery mildew of
grapes, Papaya and potato mosaic, Citrus canker
end scab of potato.

2. Computer Applications

QVerview of computers, microcomputers, VDU and printer
What is progreamming? algorithms,

INPUT, PRINT and END =statements, arithmatic expressions
ete.

GOTQ, DO UNTIL, HLSE etc.
Handling arravs, Vrocedures
Color, sound and graphics
Use of sztandard packazecs.

Ao MB 202 Microbial Metabolism

1. Biochemiztry aof microblal enzymes 15
{a) FEKinetics of FEnzyme action.
{b} Vitamine and Cocuzymes.
fc! Contro)l and Hegulatbtion of eneyme activity.
2. Bipehergetics: 15
{a) Principles of Thermodynamics.
(h} Energetics of degradative metabelic pathways.
fc) Energetics of Chemolithotrophs. .
d}) Energreticvs of bacterial pholosynthesis. _ _
1

Engeretics of anserobic bazleria,

3. Microbial degradation of aromatic and aliphatic hydrocarhon,
Delergents and Pesticides.

g 4. Mctaholic Pathways and Lheir integration in Micrarganisms. 4

ME 203 Biochemical Techmniques & Methods in Micrehbiology

1. Chromatography - adaorpilion, affinity.m partition
feam~ liquid-gas, HPLC< TLC, RPG, ete). Immobilized cells
{4 L}

2. Electrophoresis collidal solutions of biopolvmers and their
electrochemical properties, gifferent methods _ af
eletrophoresis [or proteins, nicleics acids, amall w.W.

compounds immunoiprecipitates etc. i3 L1}

3, Pepiiide mapping and conbination nf electrolfecssing and
SNS-PAGE (O/Farrell).
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MB 104 Imolatiun & Characterization techniques:Practical Course T
1. Isolation and characterization of groups of HMicroorganisms
{a] Aneaersbic bacterim - Clostridia Eroups

(b)) Chemclithatrops,
{c) TILactie rulture.
{d) TYeaszts,

{e) Actinomycates,
{f} BPBacteriophage.
(g} Halophiles.

(b)Y  Azidophies.

(]

1Y Thermophile .
JaEng *ha fechnigques 'k phase caontrast microscopy,
Dark ground micveacap,, ¥itlin re Filier, Higher apend

centrifuge, Slide ~utture and serehe cultival jon,

2. Construction o wiowth clve and estimation of genaration
time of E. Cwli and B. subt*lis. ., alhicans and molds.

3. BiauNic growlh curve of E. coli,

MB 105 Basic Bio-chemical Techniques - Practical Course TT

1. Ertimation of reducing sudars and Polysaccharides

2, Estimation aof nitrogen by Microkjielahl method

3. Estimation of protein.

4. Estimation of agcorbic-acid,

6. D?terminat?on of protein, lipids and carbehydreate content of
microorfani sme,

g, Preparation and standardixation of tuffers, molar solutiens.

7. Determination af PE value of glyvcine.



ul, Structure 5of biomembhranes and their aleactrochemical

Propevties, . membrance potential, actian Fotential and
propogation of imeuises (3 1)

2. Principles and application aof &t} Epectroscopis methods,
fUw, VI3, I, Phetoacsustic, Flouresence, _ORD, cD,
. Mossbaver)! to biclogical svstems (13 L]

5. Use of radioactive and stable izotopes and their detection
in biclogical systema (1 L)

i. Automatic analysers  for amino acids, protein seguenator,
peplide nyothesizer, nucleic acid sysnlhesizer { 2L}
r
2. Theory of lverhilirsaciarn and its apralications to biological
sratems (1 L}

a9, Hayometric methods ond their applications in biological
systems 11 L}

16. Theory of centrifugation and application +to biological
svglems. Rotors angle/ swing out/ vertical/ zonal continuou=
flow. Buoyant density centrifugation, {4 1)

11. PCR & Flow Cyrometry,
MB 204 Agriculturel Microhioclogy and Computer Application
b
’ Practical Course I
i. fgolation and jdentificetion of plant pathogens - specles of
Bacterial and fungal Pathosen Establishment of eticlogy of
any one Pathogen,

<. Preparation of ‘bicfertilizers with special reference to
Azotobacter Sp. Rhizobium sp and Blue green aldae.,

3. Study of Mieroecosystem - Ezbimation of bacterial species
diversity.

4, Enrichment culture methods fop degradation of Detergents

Pesticide, ;
5. Determination of B.0.D. and C.0.0.
G, Preparation of Fungicide.

7. Computer Applications,

MB 205 Methods in Microbiology {Practical Course-IT)

1. Quantitative assay of antibiotic, MIC, MBG.
2. Chemicel estimstion of penicillin and streptomyein.
3. Purification and estimation of amylase, invertase and

penicillinase.i.

Isolation and exiimation of bacterial DRa,

Paper and gQel electrophoresisa.

Detection of microbial metabolites by using rpaper and Thin
layer chromatagraphy tachniques.
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SEMESTER THIRD

do. of Lectures

301-THMUNOLOGY

i. Cellular bramis af immunity: immunological memnory
specificity, diversity, diarrimination between s=lf and
nongelf, primary & fgecondary Lympheoid organg, cell mediated
and humoral  immune resranges, T and B lymphocytes,
autolmmune reactions.

g

Antigen and antibody Ancigen, antigenjic determinant,
immuncpotency, Structire of antibody; constant and variable
regianz, Fab, Fiahl? § Fe fragment s, different classes of
antibodis=s and their funotiosns., Fine etructure of
antibodies: X-puy diffractinsn sludis=, iatoypas, allotypes
and idiotypes,

3. Meazurement rf antigen-ankibody interaction ~dif{fusion,
immunodiffusion, immunoelectraphoresis, radioimmuncassay,
impuncoflurescence, RLISA. Wea'ern bhlatting.

1, Clenal aeiection theary of aniihodr productien, Monoclonal
and polyrclonal antibodies.

5. Complement system : classical and alternate pathway,
g, T lymphocytes and ceil mediated immunity, T cell
subpepulations, immune responee genes. MHC gene complex

pelymorphism, graft rejection, graft versus host response.

7. Hyperzensitivity, immunodeficiency diseases.
g, Vaccines, interferon, AIDS.
9, Blood antigens : bloocd group substances and Eh fTacteor,

10, Introduction to Tumor ITmmunalogy.
11. CMI Heactions - TTH, MT, ADOC & LT.
12, Immunc medulations.

Beference Books

1. Eszentlials of immunclogy (S5th Edition) Roit, Blackwell
Scientifiec Publizhing, lLondon.

2 Besi¢ and clinical immunclogy. Lange Medical Publication
Maruzen Asia.
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’ﬁh 302 Genetics and Industrial Microbioclogy

1.

(R}

!
MB 303 Applied Micrcbiology

1.

Genelics: 2a

{a) Principles and mechanism of Mutation

(b) Mutation: at Molecular level.

{ec} Outline:of Genetics of Viruses and streptomyces.

(d} Priaciples of Recombinant DNA Technology.

Industrial Microbicology: 24
{a} Principles of screening

ibY Seale up in detail

fc) HRecovery of fermentation products {including principle

le)

dGg

nnderlying the methods=),

Theory of growlh and product fermation, hydrodvnamics,
mAss and heat tranafer.

Principles anrd melhods of mierebial assays.

No. of Lectures

Food Microbiology . 20
.
fa) Microbiolagical quality contral of food producis and
Microbiclogical standards.
(b}l Mryocotoxin - sources, texicity, symptoms, prevention,
" methods of detecticen and detoxification.
fc) Microbhial enzymes and thair applications in food
industry, Food adjuvants.
Biological Nitrogen fiwation ana soil fertilitw, io
Geomicrobiaology: 10
(a} Leaching, beneficiatien, and tiogeochemical prospecting
af importan! minerals; or microblological aspects.
Industrial wazte treatment. 4
Laboratory Technigques in Tmmunclogy and
Microbioleogy - Practical Course - II
Freparation of 'I' amd ‘'0O' antigen from Salmonellia.

AB.

Preparatiaon of Blcod grouping Sera-anti A Anti B and  Anti

;

Complement fixation test.

Animal inceculation using tabbit and mice.

Demonstration of chick embrys incculation.

Ouchterlony gel diffusion Technigue.

Hacmagglutinin titer determination,

Lac induction in E.coli

Restriction digesiion/Gel electrophorsis practicals.




10,
11.

12.

screening of antibioctiec and nmeid producing microorganiams,
Growth curve of antibimtic progducing micro-organisms,

Isolation of anrihiotic resistant mutants - using U.v,
ra¥a and repli-a platinge,

MB 305 Methods in Microbiology II- Practical Course

Determination of fat, protein. Bugar and water content in
millk.

Detection of aflatoxin in food.
Detection ~»f food pois-ning Staphylocougi - nuclease test,

Conparison of Jifferent enumeration methods for hacteria and
caloculation of standui:dl error and confidance [imie.

Examination of 'N?,'P’ moisture and pH from compost and
soil,

Determination of *0',*F' ang '?° value of Bacterial rulture.

Isalatien of Iraon oxidizing bacteria.
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SEMESTER FOURTH
b Industirial Microbislogy

M& 201 Principles of Microbial Farmentations.

Nu. of Lectures

HE Hat material-its availability, treatment and economics

2. Culture collection and maintoenance of impaortant industrial
strainms,

3. Biocngineering aspects-Design and vperation of fermenter,
optimizetion stuwiies with respect to vontrols of physical
pAranaLors,

E,

4, Gepetics of lodustiial microorganisns-Mel hades used for
improvensent of industrial strainsg, examples of
genetically improved strajins,

0. Automation in fermentation industey.

G, Contrel of metabolic pathway in fermentation-environmental
and genetic controls,

MB 402 Classical Fermentations

ff‘ 1. Antibiotics: B lactam antibioties (Cephainsporin ()
Rifamyvcin, Gentamyein and Yvatatin.,

2. Vitamipng: Vit. Bi12 tincluding mixeu fermentation),
Vit., © and Riboflavin.

. Organic acids: Citric, Gluconic, Lactic acid-preduction
at large scale.

q. Enzymes: Cellulose, Penicillinp acylase, Glucose
Oxidage, sand Glucose isomerase.

5. Nucleotide fermentation: 1TMT, AMP GME,

MB 403 Novel Fermentations

1. Steraid ?ransfbrmatiﬂn:

fH 2, Biofuel technolegy - Ethanal, Acctons, Butanol, Biaogas
: and Biochemical fuel cells.

3. Technolagical advances in irmobilization of enzvmes
and cells,

4, SCF fram carbehydrares & non carbohydrate substriles

a, Canping of foods.

B, Treatment of indusirisl efflucnts and wasbte water Effluents
from: (a} Antibiatics industry (b} Dyestuff industry

(e} Textile industry fed) Distillery waste
{e} Paper industry {f) Leather industry
.
T. Fermentation cof coffee, cocoa and tea,
3
. Retting of Fibre and Tanning -of leather

o
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MB 404 Dissertation {Project Work}
ME 405 Microbial Fermenlation - Practical Caurge-T11
i. Optimization studies on Foltowing fermentat ion

level :

{a) Citric acid Farmentacion.
tbY Riboflavin ferawsntati sm,
L) Penicsllin Fevmental in.,
{d} Skrenlemreiy fermentat-on
{el Meaavein Jrrmentat oy

(fY Vit. T12 foermentatio, .

3, L<trart .on apn ESTir oay len of Steroid, RYN4 and
L
& Transfoerme: Llon of Stersio,
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