
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



M. Sc. Microbiology  
THIRD SEMESTER  

PAPER I: MICROBIAL PHYSIOLOGY Max. Mark 80 
 
(There will be 5 questions of equal marks. First question will be based on complete syllabus with no 
internal choice, whereas rest questions will be unit wise).  

UNIT - I  
Aerobic metabolism of methane and methanol: Methane and methanol users, Oxidation of methane, 
Formaldehyde and formic acid, assimilation of C-1 compounds.  
Anaerobic respiration: Sulphur compounds and nitrate as electron acceptors, electron transport in SO4 and 

NO3 reducers. Anaerobic metabolism of glucose, Fermentation process, modes of glucose fermentation 

(lactic acid, ethanol, acetic acid, butyric acid, acetone and butanol, format and propionate). Transport of 

nutrients across membrane.  

UNIT - II 
 

Biosynthesis of peptidoglycan, teichoic acid, lipopolysaccharide, biosynthesis and degradation of essential 
amino acids, microbial degradation of aromatic, polycyclic and halogenated aromatic compounds. 
Microbial metabolism of hydrogen.  

UNIT - III  
Microbial photosynthesis: Historical account, structure of photosynthetic pigments i.e., chlorophylls and 
bacterio-chlorophylls, carotenoids, phycobilins, primary photochemistry and electron transport (light 
harvesting, charge-separation and electron transport in anoxygenic photosynthesis), ATP synthesis.  
Eubacterial photosynthetic microbes, development of photosynthetic apparatus, carbon metabolism. 

Cynobacterial organization of photosynthetic apparatus. Halobacterial photo-phosphorylation.  



UNIT - IV  
Nitrogen metabolism: Biological nitrogen fixation, Mechanism of nitrogen fixation, ammonia assimilation, 
properties and regulation of glutamine synthetase, glutamate synthetase, glutamate dehydrogenase. 
Biochemistry of methanogenesis; bio-transformation of steroid and non-steroid compounds. 
Lab Course: 
1. Qualitative of assay of different extra-cellular enzymes 
2. Quantitative assay of alkaline and acid phosphatases from microorganisms. 
3. Determination of Km value of beta- fructofuranosidase from yeast 
4. Antibiotic sensitivity test 
5. Measurement of CM-cellulase by viscometric and reducing sugar method.  
6. Experiment on production of enzymes and optimizing parameters for enzyme production in shake flask 

culture using Aspergillus niger, Saccharomyces cerevisiae for production of amylase, invertase 
respectively.  

7. Experiment on production of citric acid and optimizing parameters for citric acid production in shake  
flask culture using Aspergillus niger. 

Books Recommended: 
 

1. Brown TA (1999) Genome. John Wiley & Sons (Asia) PTE. LTD. 
2. Goeddel DV (1990) Methods in Enzymology, vol 185, Gene Expression Technology. Academic 

Press, San Diago.  
3. Kaufman PB, Wu W, Kim D and Cseke LJ (1995) Molecular and Cellular Methods in Biology 

and Medicine. C. Press, Florida.  
4. EL-Mansi E.M.T. and Bryce C.F.A. Fermentation Microbiology and Biotechnology. Taylor & Francis.  
 

M. Sc. Microbiology   

THIRD SEMESTER 
 

PAPER-II: FERMENTATION TECHNOLOGY Max. Mark 80 
 

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no 
internal choice, whereas rest questions will be unit wise). 
UNIT - I  
General Considerations: Fermentation biotechnology – An historical perspective, metabolic pathways and 
metabolic control mechanisms, primary and secondary metabolites, genetic regulation and catabolite 
repression, Fermentation kinetics, kinetics of substrate utilization, product formation. 
UNIT - II 
Types of bio-reactors, their design and instrumentation: Fed batch bio-reactors, continuous stirred tank bio-
reactors, plug flow tubular reactors; multiphase reactors, packed bed, bubble column , fluidized bed and 
trickle bed bio-reactors, animal and plant cell bio-reactors, non-ideal mixing, batch and continuous 
sterilization, immobilized bio-catalysts, sensors for medium and gases. 
UNIT - III  
Industrial production of microbial biomass (SCP, and mushrooms), alcohol, organic acid (citric acid, 
gluconic acid, itaconic acid), amino acids (L- glutamic acid, L- lysine and L-aspartic acid), enzymes and 
antibiotics (Penicillin), microbial polysaccharides and polyesters.  



UNIT - IV  
Scale up, instrumentation control, Bio-sensors in bio-process monitoring and control. Downstream 

processing: Removal of microbial cells and solid matter, precipitation, filtration, centrifugation, 
disintegration of cells, extraction methods, concentration methods, purification and resolution of mixtures, 

drying and crystallization.  
 

Lab Course: 
 

1. Experiment on production of alcohol and optimizing parameters for alcohol production in shake 
flask culture using Saccharomyces cerevisiae.  

2. Experiment on production and optimizing parameters for SCP in shake flask culture.  
3. Experiment on production of enzymes and optimizing parameters for enzyme production in solid-state 

fermentation using wheat bran and other agricultural solid waste.  
4. Protein purification methods: affinity chromatography, ion exchange and gel filtration.  
5. Recovery of products from solid state cultures -Recovery of intracellular products: Cell 

disruption procedures by sonication,  
6. Carbohydrate catabolism by microorganisms (oxidation and fermentation of glucose) 

7. Fermentation of carbohydrates. 
 

Books Recommended: 
 

EL-Mansi E.M.T. and Bryce C.F.A. Fermentation Microbiology and Biotechnology. Taylor 
& Francis. 
Alberghina Lilia. Protein Engineering in Industrial Biotechnology. Harwood Academic 
Publishers. Jogdand S. N. Gene Biotechnology. Himalaya Publishing House.  
Olguin J. Eugenia, Sanchez Gloria & Hernandez Elizabeth. Environmental Biotechnology 
and Cleaner Bioprocesses. Taylor & Francis.  

Prescott & Dunn’s. Industrial Microbiology. 4
th

 ed, CBS publishers & Distributors. 

Bullock John and Kristiansen Bjorn. Basic Biotechnology. Academic 
Press. A.H. Patel. Industrial Microbiology  



M. Sc. Microbiology  
THIRD SEMESTER 

 

PAPER III: ENVIRONMENTAL MICROBIOLOGY Max. Mark 80 
 

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no 
internal choice, whereas rest questions will be unit wise). 
 

UNIT - I  
Distribution and ecology of microorganism: airspora- concepts and components, indoor and outdoor air 

spora, aeroallergens, Ecosystem- concept, components, food chains, food webs, and trophic levels. 

Energy transfer efficiencies between trophic levels. Environmental factors influencing the growth and 

survival of microorganism. Physical factors- temperature, light, osmotic pressure and hydrostatic 

pressure. Chemical factors- pH, O2 and CO2. Microorganisms of extreme environments: Psychrophiles, 

Mesophiles, thermophiles, acidophiles, alkalophiles, halophiles and specific habitats. 
 

UNIT - II 
 

Microbiology of water: aquatic ecosystems-types- fresh water (ponds, lakes, streams) - marine (estuaries, 

mangroves, deep sea, hydrothermal vent, saltpans, coral reefs). Zonation of water ecosystems– upwelling-
eutrophication- food chain. Drinking and potable water, ecology of polluted water, microbiological 

treatment processes. Waste water disposal and reclamation. Brief account of major water borne diseases 
and their control measures. 

 

UNIT – III 
Soil microbiology: Micro flora of various soil types (bacteria and nematodes): rhizosphere- phyllosphere  
– brief account of microbial interactions symbiosis, mutualism, commensalism, competition, amensalism, 

synergism, parasitism, predation, biological N2 fixing organisms, symbiotic fungi, Phosphate solubilizing 

organisms, Ecology of litter decomposition; extracellular enzymes (hydrolases), heterotrophic potential 
decomposers and utilizers relationship. 

UNIT -IV 
Biodegradation of Cellulose , Lignins and hydrocarbons (superbug). Composting, treatment of solid 
wastes. Bioaccumulation of metals. Biodeterioration: classification of Biodeterioration of materials 
(monuments, paints, rubbers, plastics, fuels, lubricants, metals, stone, cosmetics, toiletries). GMO and 
 

1. BOD & COD estimation in water sample 

2. Study of microbial contaminants from water and wastewater. 
3. Study of air borne microorganisms using various methods.  
4. Assay of anti-fungal and antibacterial properties of agro-chemicals and fungicides. 
5. Assessment of quality of oils using saponification value, iodine number, and free fatty 

acid composition.  
6. Study of thermophilic microorganisms.  
7. Bacteriological examination of water by multiple-tube fermentation test. 
8. Determination of coliforms to determine water purity using membrane filter method. 

9. Lipase production test. 

10. Isolation of Rhizobium from root nodule. 

11. Measurement of spore size using micrometry 

12. Isolation of microorganisms from rhizosphere and phylloplane.  



 
Books Recommended: 
Michael, T. Madican; John. M. Mmmartinko and Jack Parker. Brock. Biology of Microorganisms. 
Microbiology of Extreme Environments edited by Clive Edwards  

Olguin J. Eugenia, Sanchez Gloria & Hernandez Elizabeth. Environmental Biotechnology 
and Cleaner Bioprocesses. Taylor & Francis.  

Michel. R. Introduction to Environmental Microbiology. 1999  
 

M. Sc. Microbiology  
THIRD SEMESTER  

PAPER-IV: MEDICAL MICROBIOLOGY Max. Mark 80 
 

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no 
internal choice, whereas rest questions will be unit wise).  

UNIT - I 
 
Normal microbial flora of human body, role of resident flora, host microbe interactions. Classification of 
medically important microorganisms. Infection and infectious process - routes of transmission of microbes 

in the body. Source of infection for man; vehicles or reservoirs of infection. Mode of spread of infection. 
Pathogenesis: Infectivity and virulence. 
 

UNIT –II  
Classification of pathogenic bacteria. Staphylococcus, Streptococcus, Pneumococcus, Neisseria, 
Corynebacterium, Bacillus, Clostridium, Non sporing Anaerobes, Organism belonging to 

Enterobacteriacea, vibrios, Non fermenting gram negative bacilli Yersinia; haemophilus; Bordetelia; 
Brucella; Mycobacteria, Spirochaetes, Actinomycetes; Rikettsiae, Chlamdiae. 
 

UNIT- III  
General properties of Viruses; Viruses Host Interactions, Pox viruses, Herpes viruses, Adeno viruses; 

Picarno viruses; Orthomyxo viruses; Paramyxo viruses; Arboviruses, Rhabdo viruses, Hepatitis viruses; 

Oncogenic viruses; Human Immuno deficiency viruses.  

UNIT- IV 
 
Mycology - Human mycotic infections caused by Dermatophytes, Histoplasma, 
Cryptococcus, Candida, opportunistic mycoses. Mycotoxins. Description and classification of 
pathogenic fungi and their laboratory diagnosis.  
Parasitology - Medical importance of Entamoeba, Giardia, Plasmodium, Taenia, Ascaris, 
Wucherhiria. Laboratory techniques in parasitology. 
 

Lab Course: 
 
1. Identification of micro flora of mouth, skin and wounds 

2. Identification of enteric pathogens by TSIA medium 

3. Identification of dermatophytic fungi 

4. Identification of important human parasites 

5. IMVIC test/other specific tests  

Books Recommended:  



Prescott & Dunn’s. Microbiology. CBS Publishers & Distributors. 
Anantnarayan R and Panikar CKJ: Text book of Microbiology, Orient Blackswan Pvt. Ltd.  
Broude AI: Medical Microbiology and Infectious Diseases, WB Saunders Co.  
Chapel and Haeney: Essentials of Clinical Immunology, Blackwell Scientific Publications 

Forbes BA, Sahm DF and Weissfeld AS: Bailey & Scott’s Diagnostic Microbiology, Mosby 


