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MB —211:MICROBIAL PHYSIOLOGY

Principles of instruments used in study of mimab physiology

Centrifugation technigues —Angular velocity, RPM ¥'srelations and
ultracentrifugation and applications

Chromatography techniques — Partition, adsorpt@mnexchange, exclusion ar
affinity chromatography with applications

Spectrophotometric techniques — UV and visible

Electrophoretic techniques — agarose and polyaunige gel

Radiobiological techniques — characters of radioises, Autoradiography,
radioisotope dilution technigue and pulse chaseexents

Manometric techniques — Warburg's respirometer

Bacterial Physiology

a. Metabolism, catabolism, anabolism, respiratiermentation

b. Glucose degrading pathways — Glycolysis, HMP pgaihway,
phosphoketolase pathway.

c. Pyruvate oxidizing pathway — TCA (with emphasisamphibolism

d. Interconnectivity of pathways — carbohydratesteins, lipids, nucleic acids

e. Concept of central and peripheral energy yiglgathways

f. Oxidative phosphorylation and substrate leveigghorylation ,
chemiosmotic hypothesis of ATP formation

g. Pathways for fermentation of ethanol and laaticl - homofermentative anc
heterofermentative

Enzymes

a. Enzymes, coenzymes, apoenzymes, prosthetic gralipofactors.

b. Nomenclature & classification as per IUB (onlgss and sub-class).

c. Properties — structure of active site: commomaracids at active site
Models for catalysis —
e Lock and key
* Induced fit
» Transition state.

d. Effect of pH & temperature, activators and biturs on enzyme
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MB —212:MICROBIAL GENETICS

DNA Structure 12
a. Evidence for DNA as genetic material — Griffiti@speriment and Avery
and MacLeod experiment, J. Cairn’s experiment

Structure of prokaryotic genome — bacterial nudeo

Structure of B form, A form and Z form of DNA

Comparative account of different forms of DNA

Super coiling of DNA — Linking number, DNA togiomerases and gyrases

cooo

Gene expression: Concept of gene and its expréssiatral dogma, concept of 10
transcription and translation), Concept of genetide

DNA replication and mutations
a. Modes of DNA replication (Conservative, semiemative and dispersive),| 4
Messelson and Stahl’'s experiment

b. Different mechanisms of DNA replication — sersebntinuous, rolling 6
circle, D-loop
c. Mutation & natural selection — Spontaneous nriafMutations and 6

reversions, Periodic selection, Fluctuation tespliRa plate technique

d. Mutagenic agents and their action - PhysicaV(lays), Chemical (Base 8
analogues, HNOZ2 , Alkylating agents, Intercalatg@gnts - acridine orange
Types of mutations by these mutagenic agents —gEissubstitution,
insertions, deletions, frame shift mutations
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MB —221:BACTERIAL SYSTEMATICS AND ANALYTICAL MICROBIOLOGY
l. a. Introduction to Bergey’s Manual of Determinatand Systematic 16
Bacteriology
b. Chemotaxonomy
¢. Numerical taxonomy
d. Genetic basis of taxonomy
i. G+ C content
ii. DNA homology
iii. DNA hybridization
iv. Base sequence similarity
v. Use of 16s rRNA in classification
Il. Mathematics for biologists 12
a. Scales and variables( Continuous and discontinyoisrsylar scales,
ratio scales and relative scatter
b. Graphs and equations(- linear, logarithmic) , $ngbgebraic and
differential equations and corresponding grapltsnd equations to
graphs
c. Introduction to simple differentiations and intetipas.

[ll. | Biostatistics: (No descriptive questions te &sked in examination; only 20
appropriate problems should be asked in the exdimima

a. Introduction to concepts and applications

b. Sources and collection of data — Experiments, SgrvRecords; Types

of data — qualitative and quantitative

c. Data sampling — simple random samples, systematipkng, stratified
data sampling, Multistage sampling, Multiphase dargp
Data Tabulation - Frequency tables
e. Diagrammatic presentation — Histograms, Frequentygpns, Line
charts, Cumulative frequency charts, Scatter dragr@ar diagrams,
Pie charts
Measures of Central tendency: Mean, median, magtegeptile
Measures of variability-range, standard deviation
Concept of probability: probability of simultaneocarsd excluve events
Distribution — binomial and Poisson,
Testing for mean, equality of mean, proportionsiadity of
proportions, Confidence interval
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MB —222: APPLIED MICROBIOLOGY —I

Air Microbiology

10

a. Air flora - Concept of transient air flora, dtef droplet nuclei, and aerosols

b. Monitoring and control of air flora of
i. Hospitals
ii. Aseptic filling areas
iii. Research laboratories
iv. Industries — Food and Pharmaceutical

c. Air pollution: Chemical pollutants and their soes in air

c. Methods of Air sampling

d. Air sanitation

e. Air borne infections

Water Microbiology

a. Types of water: surface, ground, stored, distjimineral and de-mineralize
water

b. Water purification methods, Bacteriological starts of potable water (BSI
& WHO)

c. Indicators of faecal pollution;
1.Escherichia coli
2. Bifidobacterium
3. Streptococcus faecalis
4.Clostridium perfringens
5. New indicatorsCampylobacterandPseudomonas

d. Bacteriological analysis of water for potability
1. Presumptive coliform count
2. Confirmed test
3. Completed test
4. Eijkman test
5. Membrane filter technique

e. Sewage and Waste Water :

1. Analysis of waste water :
a. Physic chemical parameters: pH, teaipeg, total solids, suspended
solids, Chemical Oxygen Demand(C.O.D.)
b. Biological parameters: B.O.D., ToxdFish bioassay)

2. Methods of effluent treatment —
Primary, secondary, tertiary treatmenthods

3. Recycling of waste water and sludge

4. Industrial water pollutants, their ecolaieffects and health hazards
(biomagnification and eutrophication)

Introduction to Industrial Microbiology

24

1. Strains of industrially important microorganisms:
a. Desirable characteristics of industrial strain
b. Principles and methods of primary and secondamsesing
c. Master, working and seed culture; development e€utum

NN -

2. Equipment:
a. Design of a Fermenter (typical CSTR ContinuousestiiTank
Reactor); different parts and their operation.

3. Types of fermentations: Batch, continuous, feddbadicial fermentationg

4. Media for industrial fermentations:
a. Constituents of media (laboratory and producticalesc
b. Sources and nutritional aspects. (Carbon sourttegein source,




amino acids and vitamins, minerals, water, buffangifoam agents,
precursors, inhibitors and inducers
5. Sterilization of media and air:
a. Contamination : Sources, precautions, and consegaen
b. Sterilization of media- batch and continuous st&zilon
c. Sterilization by filtration (feed, air and heatiletsupplements)
6. Process Control and Monitoring of different fernain parameters
(temperature, pH, aeration, agitation, foam)
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MB —223:PRACTICAL COURSE BASED ONMB 211,212,221,222

1.

Growth curve Use absorbance measurement feersculture and
(Calculation of growth rate, specific growth ratelaeneration time)

Effect of salt, pH, temperature, heavy metalbacterial growth

Determination of Decimal Reduction Time of a leaial culture

Measurements of cell dimension by micrometry gisilh the objectives

g IwWiN

Bacteriological tests of potability of water
a. MPN , confirmed and completed test.

b. Membrane filter technique for large volume saespl

(o3}

Determination of B.O.D., total solids and totasgended solids

\l

A)Biochemical characterization of bacteria
a. Sugar utilization test (minimal medium + sgga
b. Sugar fermentation test
c. IMViC
d. Enzyme detection — Amylase, Gelatinase, @s¢aland Oxidase
e. Oxidative-fermentative test
B) Identification of Any Two bacterial isolateat least up to genus level.

Air Flora (Air sampling) Diversity calculationgrpson index, settling velocity
determination

Preparation and printing of manuscript using M&RD and EXCEL

Compulsory visits to

i. Water purification plant.

ii. Sewage treatment plant/Effluent treatmennpla
iii. Fermentation industry

N.B.

1. Visit report in the journal is mandatory.

2. Latest computer should be provided to the miotoby department.

3. 50% teaching of this practical course shoulddrapleted in Ist semester.
4. University examination will be held at the erfdle IInd semester




