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   Sem
	Course
	Subject Code
	Subject Title
	Hours/

Week
	Credit
	Internal Marks
	External Marks
	Marks

	     I
	Core Course – I
	11PMB 1401
	Fundamentals of  Microbiology
	6
	4
	25
	75
	100



	
	Core Course – II
	11PMB 1402
	Virology
	6
	4
	25
	75
	100



	
	Core Course – III
	11PMB 1403
	Microbial Physiology
	6
	4
	25
	75
	100



	
	Core Course – IV
	11PMB 1404
	Microbial Biochemistry
	6
	4
	25
	75
	100



	
	Core Course – V
	11PMB 1405 (P)
	Practicals for CC – I, II & III
	6
	4
	25
	75
	100



	
	                                                        TOTAL
	30
	20
	125
	375
	500

	II
	Core Course – VI
	11PMB 2406
	Medical  Microbiology
	6
	5
	25
	75
	100

	
	Core Course – VII
	11PMB 2407
	Immunology & Immunotechnology
	6
	5
	25
	75
	100



	
	Core Course – VIII
	11PMB 2408
	Food Microbiology
	6
	5
	25
	75
	100



	
	Core Course – IX
	11PMB 2409
	Industrial Microbiology
	6
	5
	25
	75
	100



	
	Core Course –X
	11PMB 2410 (P)
	Practicals for CC – VI & VII
	6
	4
	25
	75
	100



	
	                                                        TOTAL
	30
	24
	125
	375
	500

	III
	 Core Course – XI
	11PMB 3411
	Microbial Genetics 
	6
	5
	25
	75
	100

	
	Core Course – XII
	11PMB 3412
	Agricultural and Environmental Microbiology
	6
	5
	25
	75
	100

	
	Core Course –XIII
	11PMB 3413(P)
	Practicals for CC – XI & XII
	6
	5
	25
	75
	100

	
	Core Based Elective - I
	11PMB 3501
	Biotechnology
	6
	4
	25
	75
	100

	
	Core Based Elective - II
	11PMB 3502
	Application in Biological Studies
	6
	4
	25
	75
	100

	
	                                                        TOTAL
	30
	23
	125
	375
	500

	IV
	Core Course – XIV
	11PMB 4414
	Microbial Products & Quality Control Aspects
	6
	5
	25
	75
	100



	
	Core Course – XV
	11PMB 48
	Project Work
	24
	18
	100
	300
	400

	
	                                                      TOTAL
	30
	23
	125
	375
	500

	
	                                                       GRAND TOTAL
	120
	90
	500
	1500
	2000


M.Sc., MICROBIOLOGY
	Hrs
	6

	Cred.
	4

	Code
	11PMB 1401

	Marks
	100


	SEMESTER - I


                  CORE COURSE - I
FUNDAMENTALS OF MICROBIOLOGY

Unit-1: Scope of Microbiology: History and scope of Microbiology-study of Microscopy- Principle and Application of Bright field, Dark field, Phase contrast, Fluorescence, TEM, SEM and Polarized Microscope. 

Unit-2: Microbial Taxonomy: Definition, Nomenclatural rules and Identification. Hierarchical organization and the position of microbes in the living world. Classification systems of Microbial kingdom approaches. Recent trends in Microbial taxonomy- Classical characters and Molecular characters used in taxonomy. Numerical and Chemotaxonomy of microorganisms- Phylogenetic tree and Dendrogram. 

Unit-3: Characteristics of Prokaryotes: Classification, Structure and Reproduction of Eubacteria, Archaebacteria, Mycoplasma, Actinomycetes, Cyanobacteria, Prochlorophytes and Cyanelles. 
 Unit-4: Characteristics of Eukaryotes: Ultra structure of Algal cell- Salient features, Classification, Reproduction and Significance of Rhodophyta (Red algae), Chlorophyta (Green algae), Euglenophyta (Euglenoids) and Chrysophyta (Golden-Brown and Yellow). Ultra structure of fungal cell- Salient features, Classification,   Reproduction and Significance of major groups of fungi - Phycomycetes, Ascomycetes, Basidiomycetes, and Deuteromycetes.
Unit -5: Control and Preservation of Microorganisms: Control of microorganism- physical and chemical methods. Preservation methods- periodic transfer, mineral oil slant, liquid nitrogen, lyophilization and other preservative methods. 
	1


REFERENCES
 Alexopoulos, C.J and Mims, C.W. 1988. Introductory Mycology (4th edition ). 
    Wiley East Ltd., New Delhi.

 Cappuccino, J.G. and Sharman, N. 1996. Microbiology: A laboratory Manual (4th 
     edition) Benjamin/Cummings Publication Company, California.

 Dubey, R.C and Maheshwari,D.K. 2000. A Textbook of Microbiology, S.Chand &
   Co. Ltd. NewDelhi.

 Holt. J.S., Kreig, N.R., Sneath, P.H.A and Williams, S.T. 1994. Bergey's Manual of 
   Determinative Bacteriology (9th edition), Williams and Wilkins, Baltimore.

 John L. Ingraham and Catherine A. Ingraham, 2004. Introduction to Microbiology  

   (3rd edition). Thomson Brooks/cole publication.

 Lansing, M. Prescott, John P.Harley and Donald A.Klein. 1990. Microbiology,  

   Wm.C.Brown Publishers, Dubuque, USA

 Michael,J Pelczar Jr, MJ. Chan, E.C.S. and Kreig, N.R. 1986. Microbiology,  

    McGraw Hill. Inc, New York.

Michael T.Madigan and John M. Martinko .2006. Brock Biology of microorganisms. 
   (11th  edition) Pearson Education international, U.S.A.

    Nester, E.W., Roberts, C.V. and Nester, M.T. 1995. Microbiology, A human 
    perspective. IWOA, U.S.A.

     Tortora G. J.,  Funke B.R and C.L Case 2005. Microbiology an Introduction 

         (8th edition).  LPE-Pearson Education, Inc.

     John Webster.1993.  Introduction to Fungi (2nd edition).Cambridge University

          press, Cambridge.
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	Hrs
	6

	Cred.
	4

	Code
	11PMB 1402

	Marks
	100


	SEMESTER - I


                                                    CORE COURSE -II
       VIROLOGY

Unit-1: Introduction and General Characters of Virus: Brief outline on discovery and distinctive properties of virus - morphology, ultra structure- Capsid, envelope and viral genome and their arrangements. Nomenclature and classification of viruses. 

Unit-2: General methods of diagnosis and serology- Cultivation of virus in embryonated egg, experimental animal and cell culture. Purification of viruses. Assay of viruses- physical and chemical methods. Serological methods- haemagglutination and HAI; Complement Fixation; Immuno fluorescence and ELISA.  

Unit-3: Bacteriophages: Bacteriophages - structural organization and life cycle-lytic, lysogenic, DNA transcription and replication. One step growth curve- eclipse phase, burst size and phage production. Bacteriophage typing - application in bacterial genetics. Brief detailed lifecycle of M13, Mu, (X 174, T4, Lambda, P1 phage and cyanophages.

Unit-4: Plant Viruses: TMV, Cauliflower Mosaic Virus and   Potato Virus-X. Transmission of plant viruses with vectors- insects, nematodes, fungi and without vectors. Diagnostic techniques. Control measures - virus-free planting material and vector control.

Unit- 5: Animal Viruses - RNA Viruses: Picorna, Orthomyxo, Paramyxo, Rhabdo, Rota, HIV and Oncogenic viruses. DNA viruses: Pox, Herpes, Adeno, SV 40 and Hepatitis. Viral vaccines and genetic recombinant vaccines. Interferons and antiviral drugs. Study of viral related agents - viroids and prions.
	3


REFERENCES

 Conrat HF, Kimball PC and Levy JA.1988. Virology (2nd edition). Prentice Hall, Englewood Cliff, New Jersey.
 Dimmock NJ, Primrose SB. 1994. Introduction to Modern Virology, (4th edition) Blackwell Scientific Publications, Oxford.

 Flint, S.J., Enquist, L.W., Krung, R. Racaniello, VR. and Skalka. A.M. 2000. Principles of Virology, Molecular Biology, Pathogenesis and control, ASM Press, Washinton D.C.

 Lansing, M. Prescott, John P.Harley and Donald A.Klein.1990. Microbiology, Wm.C.Brown Publishers, Dubuque, USA

. Michael, J., Pelczar Jr, MJ. Chan, E.C.S. and Kreig, N.R. 1986. Microbiology, McGraw Hill. Inc, New York.

 Tortora G. J, B.R Funke and C.L Case. 2005. Microbiology -An Introduction (8th edition) LPE-Pearson Education, Inc.

 Topley & Wilson’s. 1990. Principles of Bacteriology, Virology and Immunity (8th  edition) Vol. IV Virology, Edward Arnold, London
 Khan J.A, J.Dijkstra. Plant viruses as molecular pathogens. 2000. CBS publishers and Distributors. New Delhi
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	Hrs
	6

	Cred.
	4

	Code
	11PMB 1403

	Marks
	100


	SEMESTER - I


                                                CORE COURSE - III

                                           MICROBIAL PHYSIOLOGY
Unit-1 Cell Structure and Function: cell wall- introduction, types, Biosynthesis of peptidoglycan- outer membrane, teichoic acid, Exopolysaccharides, cytoplasmic membrane. Flagella and chemotaxis, pili, fimbriae and S-layer. Nutrient Transport mechanisms- uniport, symport and antiports- active, passive, facilitated diffusions and group translocation. 

Unit-2 Energy and Regulation: Energy and work-law of thermodynamics, spontaneity of reaction G, G°, G' and equilibrium.  Role of ATP in metabolism- oxidation- reduction. Electron carriers- artificial electron donors, inhibitors, uncouplers, and energy bond. Significance and metabolic regulation.
Unit-3 Microbial Growth: Nutrition, Nutritional types and Phases of growth - measurement of growth rate. Synchronous growth, diauxic growth and continuous growth. Synchronous growth and index. Factors affecting growth - pH, temperature, substrate and osmotic condition.  Cell division and endospore formation. 
Unit-4 Microbial Pigments and Carbon Assimilation: Brief account of photosynthetic and their accessory pigments- chlorophylls, Carotinoids, Rhodospin, Phycobilin proteins. Fluorescence and phosphorocense. Autotrophy- oxygenic and anoxygenic photosynthesis.  Calvincycle-C3-C4 pathways.  
Unit-5 Microbial Respiration and Fermentative Pathway: Aerobic metabolism-bringing nutrients into cell, catabolism- Embden Mayer Hoff pathway, Enter Doudroff pathway, Glyoxalate pathway, Krebs cycle and reverse TCA cycle. Oxidative and substrate level Phosphorylation. Biosynthesis- gluconeogenesis, polymerization and assembly. 

	5


REFERENCES
 Caldwell, D.R. 1995. Microbial Physiology and metabolism, Wm. C. Brown 
    Publishers, USA

 Gottychalk, G. 1986. Bacterial Metabolism (2nd edition) Springer - Verlag, Berlin.

 John L. Ingraham and Catherine A. Ingraham, 2004. Introduction to Microbiology (3rd  

   edition).Thomson Brooks/cole publication.

 Michael T.Madigan and John M. Martinko.2006. Brock Biology of microorganisms 

    11th  Edition) Pearson Education international, U.S.A.

 Moat. A.G. and Foster. J.W. 1988. Microbial Physiology (2nd edition). John Wiley &  

    Sons, New York.

 Pelczar Jr, M.J. Chan, E.C.S. and Kreig, N.R. 1993. Microbiology, McGraw Hill. Inc. 
    New York.

 Tortora G. J, B.R Funke and C.L Case. 2005. Microbiology an Introduction (8th 
    edition). LPE-Pearson Education, Inc.

 White, D. 1995. The physiology and biochemistry of Prokaryotes, Oxford University 
    Press, Oxford, New York.

 Tauro T, Kapoor KKT, Yadav S. (1997) An Introduction to Microbiology, Haryana 
    Agricultural University, Hissar, Prentice Hall of India Pvt. Ltd., Delhi. 
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	Hrs
	6

	Cred.
	4

	Code
	11PMB 1404

	Marks
	100


	SEMESTER - I


                                                      CORE COURSE - IV
                                         MICROBIAL BIOCHEMISTRY

UNIT-1: Foundation of Biochemistry:  Molecular logic of life, biomolecules-chemical composition, bonding and its types, bond strength and interaction between biomolecules. Basic concept of acid, base, pH, buffer and water.

UNIT-2: Macromolecules and their metabolism: Protein- properties and structure-primary, secondary, tertiary and quaternary structure. Carbohydrates - mono, di, oligo and polysaccharides. Lipid– types and properties of lipids, fatty acid- (-oxidation and biosynthesis of cholesterol. Nucleic acid biosynthesis and degradation.

UNIT-3: Vitamins and Hormone: Structure and properties of vitamins and hormones – Definition and nomenclature – biological availability – assessment of vitamins in nutritional status – vitamins B1,B12, K, E and niacin – Protein and peptide hormones – auxin, gibberellins, abscisic acid.

UNIT-4: Properties of Enzymes: Nomenclature, Classification, general properties and effects of pH, substrate and temperature on enzyme catalysed reactions. Enzyme substrate Reaction- types, Enzyme inhibition-types and mechanism. Enzyme Kinetics - Michaelis-Menton equation. 
UNIT-5: Analytical Biochemistry: Principles and Application of Centrifugation, Photometry, Spectrophotometry, Calorimetry and Chromatography- Thin layer and high performance liquid chromatography. Radioactive analysis: Principles of radioactivity, GM counter & LS counter. Use of Isotopes in Biochemistry.
	7


REFERENCES
 Donald Voet and Judith G. Voet .1995. Biochemistry (2nd  Edition). John Willey and Sons, Inc.

 Freifelder, D. 1996. Molecular Biology (2nd edition) "Narosa Publishing House, New Delhi. 

 Geofferey, L and Zubay.1998. Biochemsitry. (4th  edition) Wm. C. Brown Publishers.

 Lehninger, David L.Nelson.1985. Principles of Biochemistry (4th edition). Worth Publishers, NewYork.

 Mathews, C.K. and Holde, K.E.V.1996. Biochemistry (2nd edition). The Benjamin/ Cummings Publishing Company Inc. New York.

 Reginald, H., Garret and Charles M. Grishm. 1998. Biochemistry (2nd edition ) Saundars College Publishing.

 Stryer, L. 1995. Biochemistry (4th edition) W.H. Freeman Company, New York.

 Zubay, G.L., Puson, W.W. and Vance D.E. 1995. Principles of Biochemistry, WMC Publishers, Oxford, England.
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	Hrs
	6

	Cred.
	4

	Code
	11PMB 1405(P)

	Marks
	100


	SEMESTER - I


                                                  CORE COURSE -V

              PRACTICAL FOR CC- I, II &  III

    INTRODUCTION TO MICROBIOLOGY, VIROLOGY &  MICROBIAL PHYSIOLOGY
INTRODUCTION TO MICROBIOLOGY
1. Principles and methods of sterilization - Wet, dry and cold sterilization. 

2. Preparation of Media- Nutrient broth, Nutrient agar, plates, slants and semi solid agar. 

3. Measurement of size of microbes - micrometry method.

4. Motility determination - Hanging drop method and tube method.

5. Pure culture techniques- dilution series spread plate, Streak plate and pour plate method and Membrane filtration technique.
6. Isolation of Actinomycetes, Cyanobacteria and fungi. 

7. Staining methods- simple, Gram staining, negative, Acid fast, Endospore and capsule staining 

8. Lacto phenol cotton blue staining for fungi. 

VIROLOGY

1. Isolation of Bacteriophage.

2.  Phage titration.

3. Animal virus propagation- chick embryo and fibroblast culture preparation. 

4. Plant virus transmission method - Mechanical.

MICROBIAL PHYSIOLOGY

1. Measurement of growth curve- direct and indirect methods.

2. Effect of pH on microbial growth.
3. Effect of Temperature on microbial growth.

4.  Separation of amino acid by paper chromatography

5. Biochemical tests: IMVIC, Catalase, Oxidase, TSI test, ONPG test, Nitrate reduction test, Starch Hydrolysis, Gelatin Hydrolysis, Casein and Urease test.
	9


REFERENCES
 Cappuccino and James, G .1996. Microbiology a laboratory manual, Addison Wesley Publishing Company Inc. (4th edition) England, California.

 Aneja, K.R. Microbiology laboratory mannual
 Holt. J.S., Kreig, N.R., Sneath, P.H.A and Williams, S.T. 1994. Bergey's Manual of Determinative Bacteriology (9th edition), Williams and Wilkins, Baltimore.

 Wilson K. Walker. 1995. Practical Biochemistry, Principles and Techniques, Cambridge University Press.           

 Gerhardt, P., Murray,R.G., Good, W.A. and Kreig, N.R. 1994. Methods for general and molecular bacteriology, ASM, Washington D.C.

 Jeanne Dejkstra, Ces.P.de Jager (WS), Practical plant virology, Springer Verlag, Lab Manual, Berlin, Heidel Berg, New York.
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	Hrs
	6

	Cred.
	5

	Code
	11PMB 2406

	Marks
	100


	SEMESTER - II


                               

            CORE COURSE -VI

                                                    MEDICAL MICROBIOLOGY
Unit-1: Fundamentals of Medical Microbiology: Major developments in medical microbiology - Koch’s postulates - Factors responsible for Microbial pathogen -Microbial flora of the human body -Host-parasite interactions-Virulence and virulence factors-Toxigenicity  Epidemiology- Prophylaxis- Diagnostics - Molecular Diagnosis (FISH & Microchips).
Unit-2: Bacterial Diseases : Description of the infection, sample collection, laboratory diagnosis and the treatment of following diseases -Whooping cough, Meningitis, Diptheria, Tuberculosis, Leprosy , Botulism, Tetanus, Typhoid, Cholera, Syphillis,  and Dental caries.                                          

Unit-3: Viral Diseases: Description of the viral infections, sample collection, laboratory diagnosis and the treatment of following diseases-Reovirus, Epstein-Bar virus, Papilloma virus, Cytomegalo Virus, Varicella Zoster virus, Alpha virus, Rubella virus, Retrovirus,  SARS and Swine Flu.

Unit-4: Fungal Infection: Description of the infections, sample collection, laboratory diagnosis and the treatment of following infection: Superficial Mycoses - Ring worm, Candidiosis and Pityriasis versicolor. Subcutaneous mycoses - Mycetoma, Chromoblastomycosis and Sporotrichosis. Systemic mycoses – Coccidioidomycosis, Histoplasmosis, Blastomycosis and Systemic candidiosis. 
Unit-5: Protozoan diseases: Description of the infections and sample collection. life cycle, laboratory diagnosis and the treatment of following diseases-  Malarial parasites, Entamoebiasis , Leishmaniasis, Ascarisis  , Giardiasis and Hook worm.

	11


REFERENCES
 Medical Microbiology (2001) by Jawetz, Melnickand Adelberg’s (22nd edition) McGraw Hill Medical Publication division
 Medical Microbiology (2000) by David Greenwood, Richard Slack and John 

Peutherer (15th  edition) ChurchHill Living stone Publication. 
 Anathanarayanan. Medical Microbiology 

 K.D  Chatterjee. 2007. Medical Parasitology (7th  edition).   
 Cathleen park Talaro. 2005.  Foundations in Microbiology (6th  edition) McGraw Hill Medical Publication division.
 John P. Harley 2007. Microbiology Lab Manual (7th  edition) McGraw Hill 

Medical Publication division
 Prescott, Harley,  Klein's. 2007. Microbiology   (7th  edition) McGraw Hill 

Medical Publication division.

	12


	Hrs
	6

	Cred.
	5

	Code
	11PMB 2407

	Marks
	100


	SEMESTER - II


         CORE COURSE -VII

IMMUNOLOGY AND IMMUNOTECHNOLOGY

Unit-1 Introduction: History of Immunology, types of immunity- Innate and acquired, passive and Active. Primary Lymphoid organ - bone marrow and thymus, Secondary lymphoid organ- spleen and lymph nodes. Humoral and cell mediated immunity. Induction of immune response-Cytokines, lymphokines and chemokines.   

Unit-2 Antigens, Antibodies and Complement system: Antigens- properties and types. Haptens, adjuvants and Mitogen (superantigens). Immunoglobulins-structure, properties, types and subtypes. Complement- Classical, Alternate and Membrane attack pathways. 

Unit-3 Major Histocompatibillity Complex: Structure, function of MHC and HLA system. MHC-Gene regulation. Lymphocyte receptor and cell signaling. HLA in tissue Transplantation- organ transplantations in humans, tissue typing methods, Graft disease(GVHD). Autoimmunity and autoimmune disorder-systemic and organ specific. Hypersensitivity reaction.
Unit-4 Immunology in Relation to Tumour: Tumor antigens – immune response to tumors and functional classification. Immunodiagnosis of tumors – detection of tumor markers- alphafoetal proteins, carcino embryonic antigen. Role of microorganisms in tumor. Immunotherapy of malignancy. Monoclonal antibody- production and their applications.

Unit-5 Immunological techniques and their principles: antigen antibody interaction-Affinity, Avidity of antibody and epitope mapping. Invitro of immunological methods- agglutination, precipitation, complement fixation, neutralization, immunofluorescence, ELISA, Radial immunoassays. Cytotoxicity assay- labeled antibody technique and immuno histochemistry. 
	13


REFERENCES
 Ivan M. Roit .1994. Essential Immunology – Blackwell Scientific Publications, Oxford 
 Kuby J. 2001. Immunology (4th  edition)  – WH Freeman and Company, 

New York 
 Chapel H and Halbey M.1986. Essentials of Clinical Immunology 
 Donal M. Weir, John Steward.1993. Immunology (8th  edition).  ELBS, 

London 
 Richard M. Hyde. 1995.  Immunology (3rd edition)  National Medical series, 

Williams and Wilkins, Harward Publishing company.

 Topley & Wilson's .1995. Text Book on principles of Bacteriology, Virology and  

Immunology (8th  edition). Edward Arnold, London.
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	Hrs
	6

	Cred.
	5

	Code
	11PMB 2408

	Marks
	100


	SEMESTER - II




               CORE COURSE - VIII

                                               FOOD MICROBIOLOGY
Unit-1: Food as substrate for microorganisms: Microorganisms important in food microbiology- Molds, yeasts and Bacteria- General characteristics- classification and importance. Principles of food preservation- physical, chemical  preservatives and food additives. Factors influencing Microbial growth in food- Extrinsic and Intrinsic factors. 

Unit-2: Contamination and spoilage: Cereals, sugar products, vegetables, fruits, meat and meat products, milk and milk products- Fish and sea food- spoilage of canned foods. Detection of spoilage and characterization.

Unit-3: Food-borne infection and intoxications:  Bacterial and non bacterial- with examples of infective and toxic types- Brucella, Bacillus, Clostridium, Salmonella, Escherichia, Shigella, Staphylococcus, Vibrio, Yersinia, Camphylobacter, Nematodes, Protozoa, algae, fungi and viruses.  

Unit-4: Industrial Food fermentations: Starter cultures and their biochemical activities, production and preservation of the following fermented foods- Soy sauce fermentation by Moulds - Fermented vegetables – Sauerkraut - Fermented Meat – Sausages - Production and application of Bakers Yeast-Application of microbial enzymes in food industry.
Unit-5: Advanced Food Microbiology: Microbiology of fermented milk products -acidophilus milk and yoghurt. Role of microorganisms in beverages – tea and coffee fermentations. Genetically modified foods. Biosensors in food. Applications of microbial enzymes in dairy industry-Protease and Lipases. Utilization and disposal of dairy by-product – whey.
	15


REFERENCES
 Adams MR and Moss MO. 1995. Food Microbiology, The Royal Society of 

Chemistry, Cambridge. 

 Andrews AT, Varley J.  1994.  Biochemistry of milk products.  Royal Society of 

Chemistry. 

 Banwart GJ. 1989. Basic food microbiology, Chapman & Hall, New York. 

 Frazier WC and Westhoff DC. 1988. Food microbiology, TATA McGraw Hill 

Publishing Company Ltd. New Delhi. 

 Hobbs BC and Roberts D. 1993. Food poisoning and food hygiene, Edward 

Arnold (A division of Hodder and Stoughton), London. 

 May JM. 1987. Modern Food microbiology, CBS Publishers and distributors, 

New Delhi. 

Robinson RK. 1990. The microbiology of milk.  Elsevier Applied Science, 

London. 

Edward Harth, J.T.Steele.  1998. Apllied Dairy Microbiology. Marcel Deeker Inc. 

New York.
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	Hrs
	6

	Cred.
	4

	Code
	11PMB 2409

	Marks
	100


	SEMESTER - II


                                                   CORE COURSE - IX

 

                     INDUSTRIAL MICROBIOLOGY

Unit-1: General concept of industrial microbiology- History and scope of industrial microbiology.  Isolation and screening of industrially important microorganism. Strain improvement. Types of industrial fermentation processes: Batch continuous, surface, submerged and solid state fermentation. 

Unit-2: Fermentor Types and Processes - Fermentor: Basic structure, construction and various types-typical stirred aerated fermentor, tower fermentor, airlift ferment or and bubble cap fermentor. Down stream processing – precipitation – filtration, centrifugation, cell disruption and drying.
Unit-3: Industrial Fermentation Process- Media components and formulation, crude media components, antifoam agents, precursors, inducer and inhibitors and buffering agents. Sterilization of media and raw materials and maintenance of sterility at critical points during  fermentation. Inoculum preparation.

Unit-4: Industrial production of primary metabolites - Raw material, organism and process involved in the alcohol production -Production of organic acids – Vinegar, Lactic acid, citric acid- Malt Beverages, Beer and Wine production.

Unit-5: Industrial production of secondary metabolites- Production of antibiotics- Penicillin and Streptomycin, amino acid – L- Glutamic acid and L- Lysine. Enzymes– Amylase, Pectinase and Protease. Vitamins – Cyanocobalamine and Riboflavin.

	17


REFERENCES
 Baumberg. S., Hunter. I.S. and Rhodes, P.M. 1989. Microbial Products -New approaches. Cambridge Univ. Press. Cambridge.

 Demain, A.L and Davies, J.E.1999. Manual of Industrial Microbiology & Biotechnology, ASM    press.

 Frazier, W.C, Westhoff, D.C. 1988. Food Microbiology(4th edition), TATA Mc Graw Hill.

Prescott, L.M, Harley, J.P, Klein, D.A .1999. Microbiology , WCB Mc Graw Hill.

 Casida L.E. Industrial Microbiology, Wiley Eastern Limited, New Delhi.

 Prescott ,S.C. and Dunn ,C.C. Industrial Microbiology, Tata McGraw-Hill Publishing

Company limited, New Delhi.

 Stanbury, P.F. Whitaker, A and Hall ,S.J. Principles of Fermentation Technology (7th  edition) Elsevier Science limited Aditya Books Private Limited, New Delhi.

David A. Mitchell, Nadia Krieger, Marin Berovic .Solid-State Fermentation 
Bioreactors: Fundamentals of Design and Operation, Springer. 
Demain A.L, Davies  J.E. 1999.  Manual of Industrial Microbiology & Biotechnology. 
  ASM press. 
Mittal D.P. 1999.  Indian Patents Law.  Taxmann  Allied Services (p) Ltd. 
 Sikyta B. 1983. Methods in Industrial Microbiology, Ellis Horwood Limited. 
Wulf Crueger, Anneliese Crueger, Thomas D. Brock 1991. Biotechnology: A 

Textbook of Industrial Microbiology 
Venkataraman LV. 1983. A Monograph on Spirulina plantensis. CFTRI, Mysore.
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	Hrs
	6

	Cred.
	5

	Code
	11PMB 2410(P)

	Marks
	100


	SEMESTER - II


                                                 CORE COURSE -X

                                     PRACTICALS FOR CC-VI &VII
      MEDICAL MICROBIOLOGY, IMMUNOLOGY AND IMMUNOTECHNOLOGY

MEDICAL MICROBIOLOGY

1. Testing sensitivity of bacteria to antibiotics.

2. Assessing Minimum Inhibitory concentration and Minimum bactericidal concentration of antibiotics.

3. Isolation and identification of certain pathogenic microbes from – wound, pus, sputum and urine.

4. Blood cell counts-Total RBC Count, WBC and Platelet Count.

5. Blood picture and Differential count.   

6. Erythrocyte sedimentation rate, PCV, Hemoglobin content of blood.

7. Serum analysis- sugar, cholesterol, SGOT and SGPT.

8. Urine analysis- Sugar, Albumin, bile salt and bile pigment 
IMMUNOLOGY & IMMUNOTECHNOLOGY

1. Haemagglutination reaction-, blood grouping and Rh typing 

2. Latex agglutination-CRP Test or ASO

3.   Precipitation reactions in gels- single radial Immunodiffusion,
4.  Double immunodiffusion- identity pattern and antibody titre.

5. Immunoelectrophoresis of antigen.

6. Raising polyclonal antisera in experimental animals- Rabbits or Mouse.

6.   Purification of Immunoglobulins: Ammonium sulphate precipitaion.

7.  Preparation of lymphocytes from peripheral blood by density gradient   

    Centrifugation 

8. Demonstration of ELISA.

	19


REFERENCES
Ivan M. Roit .1994. Essential Immunology , Blackwell Scientific Publications, Oxford. 
 Benjamin E, Coico R and Sunskise.2000. Immunology a short course (4th  edition). Wiley – Liss publication, NY. 
Kuby, J. 2001. Immunology (4th edition) WH Freeman and  Company, New York. 
Chapel, H and Halbey, M.1986.  Essentials of Clinical Immunology. 
Donal M. Weir, John Steward.1993. Immunology – VII edition.  ELBS, London. 
Richard M. Hyde. 1995.  Immunology (3rd edition)  National Medical series, Williams and Wilkins, Harward Publishing company

Balows, A., Hauser Jr. K.L., Isenberg, H.D., Shalomy, H.J. 1991.Manual of Clinical Microbiology, ASM, Washington DC.

Gerhardt, P., Murray, R.G., Wood, W.A. and Kruzh, N.R. 1994. Methods for General and Molecular Bacteriology, ASM, Washington DC.

Lorian, V. 1991. Antibiotics in laboratory medicine (3rd edition) Williams and Wilkins, Baltimore.

 Natalie Sherman Microbiology: A Laboratory manual by James cappuccino (7th  edition) 
Karen Messley. Microbiology Lab manual  (2nd  Edition) Berjamin cummings Publisher.
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	Hrs
	6

	Cred.
	5

	Code
	11PMB 3411

	Marks
	100


	SEMESTER - III


                             CORE COURSE -XI

                                               MICROBIAL GENETICS 

Unit-1: Nucleic Acids: Introduction, properties, structure and types of Nucleic acid – DNA, RNA and PNA. Nucleic acid as a genetic material. Genetic code- general features, wobble hypothesis, Code is triplet – Molecular evidence. Chromosomal walking and transposable elements.
 Unit-2: Maintenance of Genetic Information: DNA replication- basic rules, semi conservative model, replication of circular DNA molecule, discontinuous replication, bi directional replication, rolling circle mechanism. DNA damage and repair mechanism.

Unit-3: Gene transfer mechanisms Transformation – competence cells, regulation, general process; Transduction – general and specialized; Conjugation –  Hfr, triparental mating, self transmissible and mobilizable plasmids and pili.
Unit-4: Mutation and their biochemical basis: Mutation and mutagenesis- Definition and types- Spontaneous mutation and induced mutation. Expression of mutation and Mutagenesis- base analog, intercalating agents and mutator genes. Detection, isolation, characterization of mutant and their uses. Ames test for mutagenicity.
Unit-5: Molecular aspect of gene expression: Organization of Gene in Prokaryotes and Eukaryotes. Gene expression, regulation in prokaryotes and Eukaryotes- transcription and translation- Operon concept- Lac and Trp operon. Control of transcription and translation. Gene re arrangement by RNA and DNA splicing.

	21


REFERENCES
 Benjamin, L. 1990. Gene (4th edition). Oxford Univ. Press, Oxford.
  Brown, T.A. 1991. Essential Molecular Biology - A Practical approach. Vol-1, 

 Oxford Univ. Press. Oxford.
 David, J., Ulley and Eckstein, F. 1992. Nucleic Acids and Molecular Biology. Vol-6  

 Springer-verlag Berlin Heidelberg.
  Desmond, S.T., and Nicholl. 1994. An Introduction to genetic Engineering Cambridge   Univ. Press. Cambridge.
Freifelder, D. 1990. Microbial genetics (2nd edition). Narosa Pub. Home. India.
Gardner, E.J. 1991. Principles of Genetcis. John Wiley and Sons Inc. NY.
Lewin B. (2000). Genes VII. Oxford University press
James D. Watson, Tania A. Baker, Stephen P. Bell, and Alexander Gann.1987 Molecular Biology of the Gene (5th edition) The Benjanun/cummmgs Publishing Company Inc. NY.
 Rowland H. Davis. The Microbial Models of Molecular Biology: From Genes to Genomes
 Halvorson, HO., Pramer, D. and Rogul, M .1985. Engineered Organisms in the Environment. Scientific Issues. American Society for Microbiology, Washington- Old, 
 Primrose, S.B. 1989. Principles of Gene Manipulation (4th edition) Black  Well Scientific Pub. London.
Watson, JB., Gflnian, M., Witkowshi, J. and Zoller, M. 1992. Recombinant DNA(2nd edition) Scientific American Books.

	22


	Hrs
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	SEMESTER - III


                                                         CORE COURSE -XII

AGRICULTURAL AND ENVIRONMENTAL MICROBIOLOGY

Unit-1: Plant pathology: Principles of plant infection, disease management and defense mechanisms. Brief account on following diseases: Mosaic disease of tobacco, Bunchy top of banana, Leaf roll of potato, Bacterial blight of paddy. Angular leaf spot of cotton. Late blight of potato, Damping off tobacco, Downy mildew of bajra, Powdery mildew of cucurbits, Head smut of sorghum and Leaf rust of coffee. 
Unit-2: Biological pest management: Bio pesticides- bacterial, fungal and viral – a brief note on Biology of nitrogen fixation- nitrogen fixation genes and their regulation in Klebsiella and Rhizobium. Agrobacterium and plant tumour-Ti plasmids and Ri plasmids – Genetic regulation of tumorgenity in plants.
Unit-3: Biofertilizer- characteristics and. application of Biofertilizers  - Rhizobium, Azotobacter, Azospirillum,  Blue green algae, Azola  and  Phosphate solublizing bacteria. Mycorrhizae-Application and Mechanism of Ectomycorrhizae, Endomycorrhae, Ecto-endo mycrorrhizae. 
Unit-4: Ecology of microorganisms- Nature of Microbial communities in aquatic and terrestrial habitats. Interaction among microorganisms and Rumen Ecosystem. Bio- geo chemical cycle- carbon, nitrogen, phosphorus and sulfur. Microbial life in extreme environments- Temperature, pH, pressure, salt and heavy metals.  Microbes in air and Air sampling techniques. 
Unit-5 Environmental application- Waste types- Treatment of solid wastes -Silage, Pyrolysis and saccarification; Treatment of liquid wastes- degradation of liquid industrial wastes. Degradation of  pesticides and detergents. Degradation of lignin and Synthetic polymers. Xenobiotic compounds, Petroleum and hydrocarbon degradation.  Microbes in  mineral leaching and mining. Reutilization of waste- methane gas production.
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	SEMESTER - III


                                                CORE COURSE - XIII

                                    PRACTICALS FOR CC – XI & XII

MICROBIAL GENETICS, AGRICULTURAL & 
ENVIRONMENTAL MICROBIOLOGY

MICROBIAL GENETICS 
1. Scoring of mutants through physical and chemical agents.

2. Isolation and Characterization of plasmid DNA

3. Isolation of chromosomal DNA

4. Quantification of DNA by DPA method
5. Restriction digestion of DNA

6. DNA amplification- PCR analysis

7. Southern Blotting or Western Blotting
8.  Total protein estimation – Lowery et al method

9. Principle and separation of protein gel electrophoresis (SDS PAGE).

10. Isolation of Protoplast and Spheroplast.

AGRICULTURAL MICROBIOLOGY & ENVIRONMENTAL MICROBIOLOGY
1. Localization and staining of vesicular and arbuscular mycorrhizae from plant/soil

2. Isolation and culturing of Rhizobium from root nodules of higher plants and test the 

    Nodulation ability in leguminous plant.


3. Isolation and testing of antagonistic microorganisms from soil.

4. Isolation of microorganisms from Rhizosphere and Rhizoplane.

5. Isolation of cellulase producing microbes from soil 

6. Isolation and identification of air-borne bio-particles using Andersen sampler.

7. Effect of high salt concentration on microbial growth.

8.  Oligodynamic action of heavy metals on bacteria.

9. Algae as indicators of water pollution.

10. Determination of BOD of polluted / pond water.

11. Determination of COD of polluted / pond water.

12.  Assessment of water quality by MPN technique.
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	SEMESTER - III


CORE BASED ELECTIVE - I

BIOTECHNOLOGY

Unit-1: Introduction to Biotechnology: Definition, concept and scope- history and achievements. Cloning vector- Plasmid, Cosmids, Phagemids, and yeast cloning vector. Gene Cloning- Types and strategies in yeast and E. coli. Gene library –construction of gene library by cloning techniques and c-DNA library. 

Unit-2: Enzymes in Biotechnology: Nuclease- restriction endo nuclease- types and uses, Polymerase, Ligase, Reverse transcriptase, Topo isomerase, alkaline phosphatase and poly nucleotide kinase. 

Unit-3: DNA Transfer -. DNA transfer methods- Electroporation, microinjection, biolistics or microprojectiles, use of liposome, polyethylene glycol, calcium phosphates, DEAE – dextran and polycation- DMSO. Safety guidelines of r-DNA research, containment facility and its disposal. 

Unit-4: rDNA Tools – rDNA technology- application of rDNA technology in the production of pharmaceutically valuable products- proteins - insulin, human growth hormone, industrially important proteins. Strain improvement through rDNA technology. 

DNA chips and microarray gene screen technology.

Unit-5: Applications in Biotechnology- Molecular probes-production, labeling and applications. DNA digestion, restriction fragment analysis and sequencing by chemical and enzymatic method. Hybridization techniques- insitu hybridization, colony and plaque hybridization. Blotting technique- Southern, Northern and Western blotting. Mechanism and application of PCR and DNA finger printing (RFLP& RAPD).
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	SEMESTER - III


CORE BASED ELECTIVE – II

APPLICATION IN BIOLOGICAL STUDIES

Unit-1: Bioinformatics: Database and data banks-biological resource databases-introduction - protein sequence databank-NBRF, PIR, SWISS, PROT and PDB. Gene Bank: Sequence analysis – Sequencing genomes – sequence assembly – pair wise sequence comparison.  Sequence queries against biological databases – BLAST and FASTA– multifunctional tools for sequence analysis. Multiple sequence alignments, Phylogenetic alignment – profiles and motifs.  

Unit-2: Animal biotechnology: Animal cell culture- methods involved-application- cell lines- cell culture media-components and role. Transgenic animals and its applications - Stem cell culture and preservation. 

Unit-3: Plant biotechnology: Plant cell and tissue culture methods-callus culture-Anther and pollen culture-explants and Micro propagation- Somoclonal variation. Transgenic plants and its applications.

Unit-4: Biophysics and Nanotechnology: Optics in biological studies, Neurophysics- nervous system- synapse, physics of membrane potential and bio electricity. Electromagnetic radiation, techniques in bio molecular studies,e.g. X-ray crystallography and NMR spectroscopy. Introduction to nanotechnology, factors influencing nanoparticles, nanomechanisms and robotics.
Unit-5: Bio Mechaniques: Introduction, striated muscle- mechanical properties of muscle-contraction mechanism and role ca 2+ ions. Biochemistry and cardio vascular system- blood pressure, electro cardiograph. 

	29


REFERENCES
Alexis leon,M. Leon. 2000. Fundamental of computer science and communication engineering, Leon tech world, chennai. 

Arora, P.N and Malhon P.K 1996. Bioinformatics. Himalaya Publishing house. Mumbai, India. 

Mani, K. and Viyaraj, N .2002. Bioinformatics for beginners, Kalai kathir Achchagam, 

coimbatore, India.

Naidu, C.K. 2000. Biotechnology. Pioneer publication.

Rashidi,H. and Buehler,H .2002. Bioinformatics basic: Application in biological science and medicines, CRC press, London.

Razoan, M.K. 2003. Introduction to plant tissue culture, Oxford and IBH publication, New Delhi, India.
Ratner, M. and Ratner, D. 2005.Nanotechnology: A Gentle Introduction to the Next 
Big idea. Pearson Education, Inc. NJ,  USA. 
Christef M. Niemeyer, C. A. Mirkin.2004. Nanobiotechnology: Concepts, Application 

 and Properties. Wiley – VCH Publishers, New York

Reinert,J. and Bajaj,Y.P.S. 1997. Plant cell, tissue and organ culture. Narosa Publishing house, New Delhi, India.  

Vasanth patabi and Gautham. N .2004. Biophysics. Narosa  Publication, New Delhi, India

Vasil, I.K.1986. Cell culture and somatic cell genetics of plants-3 volume, Academic press, Inc.

	30


	Hrs
	6

	Cred.
	5

	Code
	11PMB 4414

	Marks
	100


	SEMESTER - IV


  CORE COURSE - XIV
             MICROBIAL PRODUCTS AND QUALITY CONTROL ASPECTS

Unit – 1: Industrially Important Microorganisms - Scope of Microbiology – Diversity of microorganisms – Biology of industrially important microorganisms – Spirullina, Yeasts, Streptomyces, Dunaliella. Commercial products obtained from microorganisms – single cell protein, and β – Carotene.

Unit – 2: Modern trends in microbial production: Bioplastics – PHB and PHA. Bioinsectices – thuricide. Biopolymer- dextran, alginate and xanthan. Biotransformation of Steroids, Methanogenesis ,Bioluminescences and Mushroom Cultivation.

Unit – 3: Microbes in food, medicine & dairy industries- Probiotics and Prebiotics use of Lactobacilli, homo and heterolactic fermentations and their therapeutic and nutritional value. Fermented dairy products and their nutritional values of buttermilk, acidophilus milk,cream, kefir, koumiss, and cheese and yoguhrt .

Unit-4: Quality control aspects: Policies and objectives of Quality control, Microbiology of the food product. Good manufacturing practices. Hazard analysis critical control points (HACCP). Microbiological examination of food and dairy products- Control of microbes. Food control agencies and its regulations. Pest control systems in industries. Indian standard organizations and its procedures. 

Unit – 5: Legal protection & IPR:GATT and IPR, forms of IPR, IPR in India, WTO Act, Convention on Biodiversity(CBD), Patent Co-operation Treaty (PCT), forms of patents and patentability, process of patenting, Indian and international agencies involved in IPR & patenting of biological material, GLP, GMP. Bio safety level.
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