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	MICROBIOLOGY
	
	

	
	TRIMESTERW-ISE  DISTRIBUTION  OF  COURSES
	
	

	
	
	I Trimester
	
	

	
	
	
	L
	P

	MB 100
	MICROBIOLOGY-I
	5
	0

	MB 101
	SOIL  MICROBIOLOGY-I
	3
	2

	MB 102
	MORPHOLOGY  AND  ECOLOGY  OF  ALGAE
	3
	1

	MB 103
	TECHNIQUES  IN  MICROBIOLOGY
	0
	3

	MB 301
	IMMUNOLOGY-IMMUNODIAGNOSTICS  IN  AGRICULTURE
	2
	2

	MB 299
	SEMINAR
	
	1
	0

	
	
	II  Trimester
	
	

	MB 200
	MICROBIOLOGY  OF  FOOD
	3
	2

	MB 202
	SOIL  MICROBIOLOGY  -  II
	3
	1

	MB 204
	PHYSIOLOGY  OF  ALGAE
	3
	1

	MB 206
	BACTERIAL
	PHYSIOLOGY-I
	3
	1

	MB 300
	MICROBIAL
	GENETICS
	3
	1

	MB 299
	SEMINAR
	
	1
	0

	
	
	III  Trimester
	
	

	MB 201
	MICROBIOLOGY  OF  MILK  AND  WATER
	2
	1

	MB 203
	SOIL  MICROBIOLOGY-III
	2
	2

	MB 205
	INDUSTRIAL  MICROBIOLOGY
	4
	1

	MB 207
	BACTERIAL
	PHYSIOLOGY-II
	2
	1

	MB 208
	ALGAE  IN  AGRICULTURE  AND  INDUSTRY
	3
	0

	MB 209
	BIOFERTILIZER  TECHNOLOGY
	1
	2

	MB 299
	SEMINAR
	
	1
	0


Core Courses :
For M.Sc. : Within the discipline  : MB 100 and MB 103  Outside the discipline : BIO 100
Microbiology
Major Fields :     Soil Microbiology
Algology
Applied Microbiology
Minor Field:
Ph.D. student shall take two minors (9 credits of course work
in each) from any of the other fields outside his/her own.
M.Sc. student shall take one minor (9 credits of course work)
from any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
MB 100:    MICROBIOLOGY-I
(5L) I
History,  development  and  scope  of  Microbiology,  Prokaryotic  and  eukaryotic  cell,  classification, characteristics and importance of  major groups of micoorganisms: Protozoa, Algae,  Fungi, Bacteria, Actinomycetes, Viruses, Viroids,  Bacteriophages, Cyanophages, Rickettsia, Prions.  Nutritional and other requirements for microbial  growth.  Control  of  Microorganisms:  Physical,  chemical including antibiotics, Ionization.  Role of  microbes  in  :  Diseases,  Soil,  Food,  Industry,  Environment,  Mining  and  Pharmaceuticals.  Morphological and internal structures and their  functions  in  :  Eubacteria,  Archaebacteria,  Cyanobacteria, Virus, Bacteriophage/Cyanophage,  Mycoplasma, Rickettsia.
MB 101:  SOIL MICROBIOLOGY-I   (3L+2P) I
Soil Microorganisms - Ecology, Major groups,  direct  and  indirect  methods  of  studying  soil  micoorganisms and their activities.  Carbon cycle,  Decomposition of organic matter, Humus



formation, Biosynthesis and Biodegradation of  polysaccharides  in  soil,  Nitrogen  cycle-  Ammonification, Nitrification, Denitrification, non-  symbiotic and symbiotic nitrogen fixation through  bacteria.
	MB  102:
	MORPHOLOGY  AND  ECOLOGY

	OF  ALGAE
	(3L+1P) I


Algae, Historical developments in classification  of algae, Range of thallus organization in algae with  special reference to green and blue green algae,  Asexual  and  Sexual  reproduction  in  Algae,  Development in sexual reproduction of green,  brown and red algae.  Life cycles of algae.  Cell  organization  and  Cell  structures  (Heterocyst,  akinetes, spores, necridia).  Evolutionary trends as  evidences  by  living  and  fossil  algae,  algal  associations.
Physical and chemical characteristics of the   algal habitats ranging from hot water springs to snow.  Effect  of  the  habitat  on  algal  distribution.  Ecological groups of terrestrial, fresh water and
marine habitats and adaptations. Different aspects  of limnology.  Seasonal succession and growth,  energy flow and nutrient cycling, algal contribution  to the sediments, eutrophication and pollution.  Symbiosis, parasitism and grazing.
	MB
	103:
	TECHNIQUES
	IN

	MICROBIOLOGY
	
	(3P) I


Laboratory rules, tools, equipments and general  requirements  of    a  Microbiology  laboratory.  Microscopy and microscopic examination of living  microorganisms-  Examination  of  wet  mount,   hanging drop technique, slide culture technique.  Counting of microbial cells, bacteria, algae, counting  of fungal spores (VAM).  Enumeration of bacteria  by plate count, turbidometric method.  Staining   methods  -  Gram  staining,  Acid-fast  staining,  bacterial spore staining, capsule staining, flagella   staining, staining of algal filaments and spores,  staining  of  VA-mycorrhizal  fungi.   Sterilisation  methods  -  moist  heat,  dry  heat,  filtration,  radiation.   Preparation  of  culture  media-liquid  medium, solid medium.   Isolation techniques-  soil    microorganisms,    bacteria,    fungi  actinomycetes,  algae,  mycoplasma,  anaerobic  bacteria.  Pure culture techniques.  Biochemical  tests - hydrolysis of starch, cellulase production,  degradation of pectins, hydrolysis of gelatin, casein,  urease  test,    H2S  production,  utilisation  of  carbohydrates, and their catabolism, litmus milk test,  IMVIC-test, Production of indole, methyl red and  VP test, citrate utilisation, catalase test.  Bioassay  techniques-antibiotics  sensitivity  of  bacteria.  Preliminary serological methods.
	MB 200:
	MICROBIOLOGY OF FOOD

	
	(3L+2P) II


Food and their composition:  Food as substrate  for  microorganisms;  bacteria  important  in  food  microbiology; microflora of meat, fish, eggs, fruits,  vegetables, juices, bread and pastry, canned foods.  Methods  of   food  production,  food  spoilages,  fermented foods ( sauerkraut, pickle, tempeh, tofu).  Bacterial toxins in food, food-borne diseases.



	MB  201:
	MICROBIOLOGY  OF  MILK  AND

	WATER
	(2L+1P)  III


Microbiology  of  milk,  fermented  milk  products, cheese, pasteurisation, milk spoilage,  microbiological methods for examination of milk  and milk products;  Microbiology of water, sources  and types of water, procedures for water purification,  sewage treatment; water pollution; biological oxygen  demand: nuisance bacteria in water, water-borne  diseases.
MB  202:     SOIL  MICROBIOLOGY-II  (3L+1P  II
Sulphur  metabolism  in  water  and  soil;  transformation   of   phosphorus   in   soil,  transformation of iron, transformation of other  elements, Mn, Zn, Cu, etc. soil as an ecological  system, parasitism, amensalism, commensalism,  Proto-co-operation, symbiosis and plant microbial  interaction,  Biodegradation  of  wastes  and  pollutants.
MB  203:   SOIL  MICROBIOLOGY-III  (3L+1P)  III
Rhizosphere microorganisms, Phyllosphere  microorganisms,  plant  growth  promoting  Rhizobacteria,  Mycorrhizal  associations,  Environmental  effects  on  microorganisms  -  rhizosphere, phyllosphere and soil.   Trilogy of  plant-microbe microbe-interactions.
	MB 204:
	PHYSIOLOGY
	OF ALGAE

	
	
	(3L+1P)  II


Growth  and  synchrony,  factors  regulating   algal  growth,  trophic  classification,  macro-and  micronutrients, respiration and energy yielding  processes.    Photosynthesis:  algal  pigments,  biosynthesis  of  chlorophyll,  carotenoid  and  phycobilins and chromatic adapation, arrangement  and structure of thylakoids, light reactions, dark  reactions  photorespiration.  Algal nitrogen fixation,  nitrogenase enzyme, its nature  and properties,  heteocyst,  its  structure  and  function,  nitrogen  fixation  in  non-heterocystous  BGA,  nif  gene
organization  in  cyanobacteria,  assimilation  of  combined nitrogen, protein synthesis and alternative  pathways, Energy yielding processes, glycolysis,  kreb’s  cycle,  electron  transport  chain  and  phosphorylation, fermentation alternate pathways.  Adapative  responses  of  algae  to  stress,  toxin  production.
	MB  205:
	INDUSTRIAL  MICROBIOLOGY

	
	(4L+1P)
	III


Theory  and  principles  of  industrial  fermentation,  fermentor  design,  different  type  of  fermentor  used  in  industrial  fermentation.  Microbial culture selection, strain development,  the  formation  and  extraction  of  fermentation  product,  C&N  sources  used  for  industrial  fermentation,   primary   and   secondary  metabolites,  ethanol,  beer,  wine  and  cider  fermentation.    Enzyme  production  -  rennet,  cellulase, amylase etc. Immobilisation of enzyme.  Amino  acid  production-glycine,  glutamic  acid  production.    Biomass  production-microbial  insecticide, single cell protein production for use  as food and feed.  Ergot alkaloid fermentation.  Organic  acid  and  related  compounds  (citric,  gluconic,  fumaric,  kojic  acid).    Vinegar  production, Vitamin and related     compounds  ( carotenoid, vitamin B12, riboflavin, giberellin).  Antibiotic production.
MB  206:     BACTERIAL   PHYSIOLOGY-I  (3L+1P)   II
Microbial growth, reproduction; Synchronous  and continuous culture.    Metabolism: (Energy-  yielding biochemical processes).  Major energy  yielding sources for microorganisms - chemical  energy and energy transfer, Energy transfer between  exergonic  and  endergonic  chemical  reactions,  Heterotrophic   generation   of   ATP   by  microorganisms.  Substrate level phosphorylation,  oxidative phosphorylation, Oxidation reactions,  Electron transport systems.  Oxidative pathwasys,  Krebs’  and  Glycolytic  cycles,  fermentation  pathways.  Regeneration of NAD, fermentation and



respiration.    Autotrophic  generation  of  ATP:  chemolithotrophy, photosynthesis.  Non-sulphur  bacteria, purple bacteria and green bacteria.  Energy   requiring biochemical processes. Energy utilisation  for  biosynthetic  processes.    Biosynthesis  of  nitrogenous compounds: proteins and nucleic acids,  Biosynthesis of carbohydrates, Biosynthesis of cell  wall peptidoglycan, CO2 fixation by ribulose 1,5  diphosphates, Algal and Bacterial photosynthesis.  Energy  uitlisation  for  processes  other  than  biosynthesis.  Transport of nutrients into cells.
MB 207:      BACTERIAL   PHYSIOLOGY-II  (2L+1P)  III
Biochemistry  of  nitrogen  cycle  in  nature:  Physiology and biochemistry of nitrogen fixing  microorganisms.  Enzymes involved in biological  nitrogen fixation and sources of reducing power.  Biochemistry of ferredoxin and other non-haemiron  proteins.  Biochemical basis of symbiosis.  Enzymes   involved in the oxidation of ammonia to nitrate.  Phosphorylation  involved  in  denitrification.  Biochemistry of nitrate assimilation. Biochemistry  of hydrogenase enzyme and role in nitrogen fixation.  Protein  breakdown  by  microorganisms,  deamination, transamination.  Pesticides, types,  resistance to microbes and metabolism.
	MB  208:
	ALGAE  IN  AGRICULTURE  AND

	INDUSTRY
	(3L)  III


Role of algae in fertility and productivity of soil:  nitrogen  contributions,  production  of  growth  promoting substances; P-solubilisation, soil physico-  chemical properties, reclamation of problem soils.  Use of algae as food and feed-Spirulina, Chlorella,  Scenedesmus, Dunaliella, Porphyridium. Role of algae  in  aquatic  environment  -  sewage  treatment,  bioindicators of pollution, metal detoxification.  Algae in industry-production of vitamins and fine  chemicals,  phycocolloids,  pigments,  glycerol,  ammonia and amino acids, antibiotics, enzymes,  hydrocarbons, hydrogen as energy, fatty acids,  therapeutic uses of algae.
MB  209:      BIOFERTILIZER  TECHNOLOGY  (1L+2P)  III
Strains selection of bacteria and cyanobacteria  specially for crops, purity test, bulk production (small  scale and commercial scale), raw material, structures  and man-power required for Rhizobium, BGA,
Azotobacter, Azospirillum, phosphate solubilising  inoculants and VAM.  Techniques of composting  and vermi-compost, purity test.
MB  300:       MICROBIAL  GENETICS  (3L+1P)    II
Principles  of  microbial  genetics,  basic  procedures  and  terminology,  establishment  of   crosses, selection and classifications of variations,  and  cis-trans  complementation,  Genome  organization in bacteria, viruses and cyanobacteria,  Genetic analysis in bacteria, actinomycetes and  cyanobacteria:  Gene  transfer  transformation,  conjugation, transduction and methods of gene  mapping, extra-chromosomal genetic elements and  their inheritance.  Genetic analysis of bacteriophages  and  cyanophages,  Comparison  of  genetic  mechanisms in bacteria, algae, yeast and fungi, Gene,



genetic code, gene regulation and expression, Genetic  engineering :Recombinant DNA, Mechanisms of  recombination, Sequencing of nucleic acid and  application of genetic engineering in agriculture and  industry.
MB    301:             IMMUNOLOGY-IMMU-  NODIAGNOSTICS  IN  AGRICULTURE
(2L+2P) I
Historical developments: Innate Nonspecific  immunity, Internal and external, physical & chemical  barriers.  Non-innate (specific) immunity: cells and  organs of immune system, Functions of humeral.  Antigens: Humeral immune response- generation,  regulation and tolerance.  Immunoglobulin and  structure.    Antigen-antibody  interactions.  Complement system.  Hybrodoma and monoclonal  antibody, principle and practices.  Organisation and   expression of immunoglobulingenes.  Experimental   systems: Experimental animal models, cell culture   system, recombinant DNA technology, Analysis of  DNA regulatory sequences, antibody gene transfer  in mammalian and plant cells, vaccines.
MB  299:   SEMINAR
(1L) I/II/III
