
BIIARATHIAR. UMVERSITY - COIMIIATORE -- 641 04fi
M.PHILIPh.D - MICROBIOLOGV

PAPER-- I RESEARCH METHODOLOGY
(effective from the academic year 2AA6-2007 and onrvnnJs)

Unit - I

pH measurements - buffers -- electrodes. Dialysis and ultrafiltration. Measurement of
protein and carbohydrate solutions. DNA and RNA estimation.

Unit - U

Chromatography 'Ihin 
layer chromatography Gas chromatographl' Column

cluomatography - Ion exchange chromatography - Gel exclusion ohrornatography -
HPLC Affinify chromatography and Imrnunoadsorption. F,lectophoresis:
Polvacrylamide gel electrophoresis (PAGE) Nurck:ic acid and se,quencing gels
Agarose gel electrophoresis Two dimentional electrophoresis -Pulsed Fie ld Gel
Electrophoresis (PFGE) isoelectric focusing - Gel documentation. Illofting - Western,
Southern and Northern blots.

Unit - III

Microscopy - Light microscope - Compound microscope - l)ark field rnicroscope
Phase contrast microscope Normaski microscope Confocal microscopy
Transmission Electron Microscopy (TEM) and Scanning Electron Microscopv (SEM).

Unit - fV

Colorimetry - ultraviolet - rdsible spectrophotomet{/ - principles, instrumentation -
applications, Fluorescence spectrophotometry. Centrifugation principles -
insffumentation for centrifuges - bench top - high speed - ultracentrifuges - applications.
Preservation of microbial cultures and industrially important microbial cuhures. Growth
kinetics, calculation of generation time.

Unit - V

Molecular Research procedures - Preparation of total cell DNA - Plasmid DNA
bacteriophage DNA. DNA sequencing techniques PCR Restriction analysis.
Hybridization mutagenesis recombhation conjugation transformation
transduction. Cell distruption. Immunization - Monoclonal antibodies antigen and
antibody development.

Reference:
Boyer, R.F.1993. Modern experimental Biochemistry. The Benjamid Cummings
Publishing Co.
Wilson, K and J.Walker. 1995. Practical Biochemishy. Principles.
Glich B.R and J. J. Pasternak. 1994. Molecular Biotechnolory, ASM Press, Washington.
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BFI{RATI{IAR tINIVERSIT'Y : COIMBAT'ORE - 641 046
h{. PHIL/Ph. D. N,IICROBIOLOGY

PAPBR II GENERAL N{ICROBIOLOGY
( effective from the academic ycar 2006 - 2007 onwards)

Unit I
History tlf Microbiologv, microbial groups and their taxonomic position in relation to
other living organisms. Itficroscopy light microscope uV, Fluorescent & phase contras!
Electron Microscopes, prokaryotes & eukalyotes. Classification & nomenclature of
bacteri4 structure, morphologv and reproduction of bacteria, futrgr, yeas! algae,
protozoa, mycoplasrnE rickettsiae. Viruses - strushre & life cycle of bacteriophage.
lv{icrobial growth-phvsical conditions required for bacterial growth. Ecosystems
concepts, structrue & function of major ecosystems. Tlpes - terrestria[ aquatic, marine.
Nutrient c;ycle$, General organization of invertebrate phyla & chordate classes.

Unit tr
Structure encl function of cell organelles. Enzrymes and factors affecting enzymatic
reactions. Fundamentals of bioenergetics, glycolysis, Krebs cycle, oxidative
phosphorl'lation, Anaerobic respiration, fermentation. Structure and functions of DNA
and Rlr.t\. Genetic code, protein synthesis, mutations. Genetic recombination methods in
baote,l'ia-transformation transduction and conjugirtion. lvlendelian Gsnetics, Basics of
Molecular Genetics, Genetic Engineering and recombinant DNA technology.

Unit IU
Baoterial Infections-Staphylococcus, Skeptocooous, Cor.vnebacteria, phnemococcrts.
Major I'iral infbctions-Polio, Ivfeasles, influenz4 Hepatitis, Rabies, Herpes, and AIDS.
Ilactericidal and Bacteriostatio agents. Gerierul account of immunify, antigens and
antibodies, classification of irnmunoglobulin. T'W,es of antigen anrd antibody ieactions.
Actirre and passive immunity. vaccines and their ;r'pplications.

{.Init tV

Microbes in industry-screening Strain developrnen! raw material for production, media,
types of production media, Microbial production of Industrial alcohof Amino asids,
Vitamins. Fermented foods, food spoilage and food preservatiorq nihogen fixatiorq
nitrilication and denitrification. Mcrobial exarnination of Milk and water. Pasteurization.



Unit V

positive and negative roles of microbes in environmEnt. Potabilify of water - N,{icrobial

assessments of *ater quality -- water purifications - Major rvater borne diseases and their

control measures. Biopesticides. Biodeterioration of paper, leather, wood. textiles metal

corrosions. Biofertilizers, Single cell proteins.

Reference

Lansing.M.prescott., John.P.Harley and Donald.A.Klein. 1999. N'ticrobir,rlogy. r[ttt

edition.WCB. McGraw - Ilill.

Atlas,R.M.IggT.Principles of lvlicrobiologa. Second edition.WCB. lr4cGr;rrv - FIill.

Atlas, R.I\4 and Bartho, R. 1957. Microbial ecolory Iiundamentals arrd Applications.

Fourth edition. An Imprint of Adiision Wesley Longman Inc.

Brown T.A. Lggs.Gene cloning- An Introduction. 3'd ed.

Old R.W and Primrose S.B 1995. principles of gens manipulation- .r\n introducliott tcr

genetic engineering. 56 ed.

Jawetz, E, Melnic, J.K, and Adelberg, E,.A. 1998. Review of metlical l\4icrobicrlngy,

Lange lr4edical Publications, Li.S. A.
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