ALAGAPPA UNIVERSITY, KARAIKUDI

NEW SYLLABUS UNDER CBCS PATTERN (w.e.f.2017-18)

B.Sc., MARINE BIOLOGY – PROGRAMME STRUCTURE

	Sem.
	Part
	Course   Code
	Title of the Course
	Cr.
	Hrs./

Week
	Max. Marks

	
	
	
	
	
	
	Int.
	Ext.
	Total

	I
	I
	711T
	Tamil / Other Languages – I
	3
	6
	25
	75
	100

	
	II
	712E
	English – I
	3
	6
	25
	75
	100

	
	III
	7BMB1C1
	Core – I – Fundamentals of Oceanography 
	4
	5
	25
	75
	100

	
	
	7BMB1C2
	Core – II –Invertebrate  
	4
	5
	25
	75
	100

	
	
	
	Core – III – Practical – I- Fundamentals of Oceanography
	-
	  2*
	--
	--
	---

	
	
	
	Allied – I (Theory only)  (or) 

Allied – I(Theory cum Practical)
	5

4
	5
3
	25

15
	75

60
	100

75

	
	
	
	Allied Practical – I
	-
	   2**
	--
	--
	---

	
	IV
	7NME1A /

7NME1B /

7NME1C
	(1) Non-Major Elective – I – (A)jkpo; nkhopapd; mbg;gilfs; / (B) ,f;fhy ,yf;fpak; / 

(C) Communicative English
	2
	1
	25
	75
	100

	
	Total(Allied -Theory only)
	21
	30
	--
	--
	600

	
	Total(Allied -Theory cum  Practical)
	20
	
	
	
	575

	II
	I
	721T
	Tamil / Other Languages – II
	3
	6
	25
	75
	100

	
	II
	722E
	English – II
	3
	6
	25
	75
	100

	
	III
	7BMB2P1
	Core – III – Practical – I- Fundamentals of Oceanography
	4
	 2*
	40
	60
	100

	
	
	7BMB2C1
	Core – IV – Vertebrate
	4
	4
	25
	75
	100

	
	
	7BMB2C2
	Core – V – Animal Physiology
	4
	5
	25
	75
	100

	
	
	
	Allied–II (Theory only)  (or) 

Allied –II (Theory cum Practical)
	5

4
	5
3
	25

15
	75

60
	100

75

	
	
	
	Allied Practical – I 
	2
	   2**
	20
	30
	50

	
	IV
	7BES2
	(3) Environmental Studies
	2
	2
	25
	75
	100

	
	Total(Allied -Theory only)
	25
	30
	--
	--
	700

	
	Total(Allied -Theory cum  Practical)
	26
	
	
	
	725

	III
	I
	731T
	Tamil /Other languages – III
	3
	6
	25
	75
	100

	
	II
	732E
	English – III
	3
	6
	25
	75
	100

	
	
	7BMB3C1
	Core – VI–Cell Biology and Genetics 
	4
	6
	25
	75
	100

	
	
	7BMB3P1
	Core – VII – Practical – II – Cell Biology and Genetics
	4
	4
	40
	60
	100

	
	
	
	Allied – III (Theory only)  (or) 

Allied–III(Theory cum Practical)
	5

4
	5
3
	25

15
	75

60
	100

75

	
	
	
	Allied Practical – II
	-
	    2**
	--
	--
	---

	
	IV
	7NME3A/ 7NME3B/ 
7NME3C
	(1) Non-major Elective – II – (A),yf;fpaKk; nkhopg; gad;ghLk; / (B) goe;jkpo; ,yf;fpaq;fSk; ,yf;fpa tuyhWk;/ (C)Employability Skills 
	2
	1
	25
	75
	100

	
	
	7SBS3A1/ 7SBS3A2/

7SBS3A3
	(2) Skill Based Subjects – I
	2
	2
	25
	75
	100

	
	V
	7BEA3
	Extension activities
	1
	--
	100
	--
	100

	
	Total(Allied -Theory only)
	24
	30
	--
	--
	800

	
	Total(Allied -Theory cum  Practical)
	23
	
	
	
	775

	IV
	I
	741T
	Tamil /other language – IV 
	3
	6
	25
	75
	100

	
	II
	742E
	English – IV 
	3
	6
	25
	75
	100

	
	III
	7BMB4C1
	Core–VIII–Environmental Biology
	4
	5
	25
	75
	100

	
	
	7BMB4P1
	Core – IX – Practical – III -  Environmental Biology
	4
	4
	40
	60
	100

	
	
	
	Allied–IV (Theory only)  (or) 

Allied–IV(Theory cum Practical)
	5

4
	5
3
	25

15
	75

60
	100

75

	
	
	
	Allied Practical – II 
	2
	    2**
	20
	30
	50

	
	IV
	7SBS4B1/ 7SBS4B2/
7SBS4B3
	(2) Skill Based Subjects – II
	2
	2
	25
	75
	100

	
	
	7BVE4/ 7BMY4/ 7BWS4
	(4)Value Education/
     Manavalakalai Yoga / 
     Women’s Studies
	2
	2
	25
	75
	100

	
	Total(Allied -Theory only)
	23
	30
	--
	--
	700

	
	Total(Allied -Theory cum  Practical)
	24
	
	
	
	725

	V
	III
	7BMB5C1
	Core – X – Developmental Biology & Evolution
	4
	8
	25
	75
	100

	
	
	7BMBE1A/

7BMBE1B/

7BMBE1C
	Elective – I - A) Molecular Biology            (or) B) Fermentation Technology (or) C) Bioinformatics
	5
	5
	25
	75
	100

	
	
	7BMBE2A/

7BMBE2B/

7BMBE2C
	Elective–II-A) Marine Microbiology    (or) B) Mariculture (or)
C) Remote Sensing
	5
	5
	25
	75
	100

	
	
	7BMB5P1
	Core – XI – Practical – IV – 

Developmental Biology
	4
	8
	40
	60
	100

	
	IV
	7SBS5A4/ 7SBS5A5/ 7SBS5A6/
7SBS5A7
	(2) Skill Based Subjects – I
	2
	2
	25
	75
	100

	
	
	
	(2) Skill Based Subjects – I
	2
	2
	25
	75
	100

	
	
	
	Total
	22
	30
	--
	--
	600

	VI
	III
	7BMB6C1
	Core – XII – Fishery biology and Biostatistics 
	4
	5
	25
	75
	100

	
	
	7BMB6C2
	Core – XIII – Biodiversity and Conservation
	4
	5
	25
	75
	100

	
	
	7BMBE3A/

7BMBE3B/

7BMBE3C
	Elective – III - A)  Entrepreneurship    Development (or) B) Aquarium Keeping  (or) C) Seafood Processing
	5
	5
	25
	75
	100

	
	
	7BMB6P1
	Core – XIV – Practical – V –Biodiversity and Conservation 
	4
	5
	40
	60
	100

	
	
	7BMB6P2
	Core -XV Field work and report
	4
	6
	50
	50
	100

	
	IV
	7SBS6B4/ 7SBS6B5/ 7SBS6B6/
7SBS6B7
	(2) Skill Based Subjects – II
	2
	2
	25
	75
	100

	
	
	
	(2) Skill Based Subjects – II
	2
	2
	25
	75
	100

	Total
	25
	30
	--
	--
	700

	Grand Total
	140
	180
	--
	--
	4100


♣♣♣♣♣♣♣♣♣♣

B.Sc. MARINE BIOLOGY 
I YEAR – I SEMESTER

COURSE CODE: 7BMB1C1
CORE COURSE – I – FUNDAMENTALS OF OCEANOGRAPHY

Unit - I
History of Oceanography: Early exploration and Historical review of the Development of Oceanography – Geography and geomorphology of the oceans; Major divisions of marine environment  

Unit - II
Physical properties of seawater - Thermal Properties of seawater; properties of Waves: types of waves and properties of ocean waves; Tides: origin of the tides; Wind and Ocean circulation – types of currents: Estuaries – Origin and types 

Unit - III         


Chemical properties of seawater: Concept of chlorinity and salinity of seawater; Solubility of gases in seawater: Non reactive gases- Minor reactive gases; Organic matter: Dissolved and Particulate organic matter - sources and classification; Origin, distribution of nutrients cycle and their significance.

Unit - IV     


Primary and Secondary Productivity of the coastal environment; Phytoplankton and    Zooplankton: Classification, distribution, their role in coastal ecosystems and Adaptations. 

Unit - V     


Community ecology; -Intertidal ecology- benthic, Pelagic and  Deep sea ecology-Animal association in the marine environment – Endoceism- Inquilinism- Phoresis- Epizoism- Mutualism- Commensalism- Symbiosis- Parasitism. Population Genetics- Hardy-Weinberg Law. Rate of change in gene frequency through natural selection, migration and random genetic drift. 

Text Books: 

1. Sverdrup, H.U., M.W.Honson and R.H.Fleming 1959.The oceans….their physics,   chemistry and general biology,prentice-Hall Inc., New Jersey.

2. Pickard, G.L., 1975. Disruptive physical oceanography. Pergamon Press London.

3. McCormic, J.M. and J.V. Thiruvathakal, 1976. Elements of Oceanography. W.B. Saunderrs Company, Philadephis. 

4. Grant Gross, M., 1993 Oceanography: A view of the earth. Prentice - Hall Inc., New Jersey.

5. Ross, D.A., 1970. Introduction of oceanography.  Prentice Hall Inc., New Jersy. 

6. Riley, P. and Chester, 971. Introduction to marine chemistry. Academic press, New     

           York.

            7.  Raymont, J.E.G., 1973. Plankton and productivity in the oceans.  Pergamon press, 
                 London.

8. 
Spoel.S Vander and Heyman, R.P.,1983 Comparative atlas of Zooplankton biological patterns in the oceans, springer-Verlag Berlin.

9.
Peter McRoy,C and G.Helterich, 1977 . Seagrass Ecosystem. A Scientific perspetive. Marcel Dekker Inc. New York.

10.Parsons, T.R., M Takahashi and B.Hargrave (II Ed), 1977. Biological Oceanographic Professor. Pergamon Press, Oxford.

Suggested Books:
1.
 Barner, A., 1959. Oceanography and Marine Biology. A book on Techniques. George          Allen and Unwin Ltd., London.

2.
 David A.Ross, 1977. Introduction to Oceanography. Prentice-Hall Inc., New Jersey. 

3. 
Pratt, 1990. The Physical Oceanography of sea straits.

4.
Oceanography 88: Advances in Underwater Technology Ocean Science and Offshore Engineering by Society of Und. 1988

5.  Riley, J.P and G.Skirrow, 1975-2984, Chemical oceanography, Vols. 1 to 8.                             

     Academic press, London. 

6.  Martin, D.F., 1968. Marine chemistry, Vol.1.  Analytical methods. Marcel Dekker  

     Inc., New York. 

7. Strickland, J.D.H.and T.R.Parsons, 1972. A practical handbook of seawater analysis.   

     Fisheries Research Board of Canada, Ottawa, Bulletin 167.

8.  Wimpenny,R.S.,1966. Plankton of the sea. Feber and Feber Limited, London.

9.  Dawes, C.J., 1981. Marine Botany., John Wiley sons  Inc., USA.pp.628.

10. Chapman, V.J., 1976 . Mangrove vegetation .J. Graner, Berling.

11. Chapman, V.J & D.J Chapman, 1980. Seaweeds and their uses. Chapman and Hall    

       London Ltd., PP. 334.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7BMB1C2
CORE COURSE – II – INVERTEBRATE 

Unit - I


Principles and classification; origin, evolution and interrelationships of invertebrate’s Phyla – interrelationship among the classes with in each invertebrate phylum. 

Unit - II


Marine invertebrates and their biology -Classification and biology: Physiology,   locomotion, nutrition and reproduction of marine invertebrates. Minor phyla: chaetognatha, brachiopoda, phoronida and pogonophora.

Unit - III

Hemichordata: Classification and detailed study (habit, morphology, anatomy, physiology and development) of Balanoglossus. Cephalochordata: Classification and detailed study (habit, morphology, anatomy and physiology) of Branchiostoma (Amphioxus). 

Unit - IV  

Prochordata ; Principles and classification; origin ,evolution and phylogenetic relationships. Comparative morphology, reproductive and early development  and larval  metamorphosis of prochordata. 

Unit - V  

Urochordata: Classification and detailed study (habit, morphology, anatomy, physiology and    post embryonic development) of Herdmania.  
Text Books & Books for Reference:
1. Invertebrate Zoology by Robert .D. Barnes 

2. Bliss, D. (Ed), 1983.  Biology of crustacea.  Vols.  1 to 10, Academic Press, London.

3. M. Ekambaranatha Ayyar, 1973. A manual of zoology. Part I. (S. Viswanathan Pvt.  Ltd., Madras).

4. Modern Textbook of Zoology (Vertebrates) - R.L.Kotpal, Global Media Publications, 2000.
5. Biology of Animals (Vertebrate) - Ganguly, Sinha and Adhikari, New Central Book   
 Agency (P) Limited, 1988. 
♣♣♣♣♣♣♣♣♣♣

I YEAR – I / II SEMESTERS
COURSE CODE: 7BMB2P1

CORE COURSE - III - PRACTICALS -I - FUNDAMENTALS OF OCEANOGRAPHY

1. Instrumentation and Records : Water sampling devices- -Knudsen water Sampler, Light measuring devices - Secchi disc – Luxmeter - Turbidity meter, Bottom sampling devices –- Peterson’s grab - 

2. The determination of Salinity – Total alkalinity-Dissolved oxygen- Calcium and magnesium-Nitrite-Nitrate-Reactive Phosphate 

3. Identification of phytoplankton and zooplankton and larval forms. Identification of marine algae, seaweeds, seagrasses and holophytes including mangrove plants. Identification of coastal invertebrates and vertebrates. Animal communities in different biotopes

INVERTEBRATE
1. Identification selective larval forms through slides 

2. Identification of selective protozoan and helminthes of medical importance 

3. Dissection and mounting of digestive system ,reproductive system of selected invertebrate  

VERTEBRATE
1. Comparative anatomy of vertebrates (Fish, Amphibia, Reptiles, birds and manmalsas) 

· Skeletal system – Girdles only ; Digestive system; Respiratory system 

2. Comparative anatomy of vertebrates (Fish, Amphibia, Reptiles, birds and manmalsas)  

· Circulatory system – heart and Aortic arches only. ; Nervous system – Brain only; Urinogenital system 

3. Dissection of the locally available culturable fish- 

· Digestive system ; Reproductive system ;  Brain 

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7BMB2C1
CORE COURSE – IV – VERTEBRATE 

 Unit - I 
Classification of different classes of vertebrates (Pisces, Amphibia, Reptilia). Poisonous and non poisonous snakes and biting mechanism.  

Unit - II 
Principles and classification; Origin, evolution and comparative anatomy of vertebrates through geological time scale. Structure, function and adaptive radiations of bony fishes and elasmobranches
Unit - III 

Amphibians: Effects of terrestrialization and origin; Reptiles: Evolution and adaptive radiation Birds: Origin, evolution and biology 

Unit – IV
Classification of different classes of vertebrates (Aves and Mammalian) up to order with characters and examples. Dentition in mammals. Gametogenesis and type of eggs Fertilization of egg, Post fertilization development of fish, Types of scales of fishes, Development of placoid scales.  

Unit – V 
Fish Embryology - Cleavage, blastulation and gastrulation, Fate map, Morphogenetic movements in gastrula of fish, Development of respiratory organs in frog, Development of Aortic arches of frog.

Books for Reference:
1. Vertebrate Zoology- Jordan and Verma, Published by S. Chand & Company Ltd., 2010

2. Modern Textbook of Zoology (Vertebrates) - R.L.Kotpal, Global Media Publications, 2000.

3. Biology of Animals (Vertebrate) - Ganguly, Sinha and Adhikari, New Central Book   
 Agency (P) Limited, 1988. 

4. Animal Physiology-K.A. Goyal and K.V. Shastri.

5. Arumugam, N.  Chordate Zoology, Vol. 2. Saras Plublication. 278 pages. 200 figs.

6. M. Ekambaranatha Ayyar, 1973. A manual of zoology. Part II. (S. Viswanathan Pvt.  Ltd., Madras).

7. P.S. Dhami & J.K. Dhami, 1981. Chordate zoology. (R. Chand & Co.). 

8. Gurdarshan Singh & H. Bhaskar, (2002) Advanced Chordate Zoology.  Campus Books.

9. A.K. Sinha, S. Adhikari & B.B. Ganguly, 1978. Biology of animals. Vol. II. Chordates. (New Central Book Agency, Calcutta). 

10. E.L. Jordan & P.S. Verma, 1998. Chordate zoology. (S. Chand & Co.). 

11. G.S. Sandhu (2005) Objective Chordate Zoology. Campus Books.

12. Sandhu, G.S. & H. Bhaskar, H. 2004. Textbook of Chordate Zoology. Campus Books, 2 vols.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7BMB2C2
CORE COURSE – V – ANIMAL PHYSIOLOGY 

Unit - I

Nutrition: Types of food, general mechanisms of feeding, transport of food through gut; digestion and digestive enzymes in marine organisms. Food and feeding mechanisms of marine crustaceans, molluscs and fishes.

Unit - II 

Respiration: Aquatic Respiratory mechanisms; factors affecting respiration (salinity, temperature and oxygen tension); Respiratory pigments –their role in transport of oxygen and carbondioxide, Secondary respiratory organs.

Unit - III

Physiology of sense organs in marine fishes: types of organs and functions. Physiology of nervous system: structure and functions .Physiology of endocrine system: hormones; neuro-hormones-controlled, Functions; Growth hormones –moulting process. 

Unit - IV

Osmotic regulation and ion regulation: mechanisms and general account. General survey of pigments and colour in marine animals; Colour changes— Chromatophores; Bioluminiscence: luminescent glands and organs; Production of light and its biological significance. Endogenous rhythms: Biological clocks; Lunar periodicity.

Unit - V

Excretion: Nitrogen excretion, mode of nitrogen excretion and elimination of nitrogenous wastes. General account of reproduction in marine animals. 
Books for Reference:
1. Mohan P. Arora ‘Animal physiology’, (2013), Himalaya publishing house.

2. Eckert R. “Animal physiology”, (2005), CBS publishers. 

3. R. Nagabhushanam, M. S. Kadarkar, R. Sarojini ‘Text book of animal physiology’, second edition,(2002), oxford and IBH publishing Co. Pvt. Ltd. New Delhi, Kolkata. 

4. Hoar “General and Comparative physiology”, (1983), prentice hall. 

5. Sujit Choudhuri “concise medical physiology”, (1997), new central book agency. 

6. Verma, Tyagi and Agarwal ‘Animal physiology’, (2000), S. Chand and Company.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7BMB3C1
CORE COURSE – VI – CELL BIOLOGY AND GENETICS
Unit - I


Prokaryotic and Eukaryotic cell structure, cell wall, extramural layers, cell membrane – structure and function, transport of solutes – mechanisms. Structure and functions of nucleus, nucleolus, endoplasmic reticulum, golgi apparatus, lysosomes, mitochondria  and chloroplasts; peroxisome and microtubules

Unit - II


Cell division; mitosis, meiosis. Cell cycle and control in prokaryotes and eukaryotes.    

Cell death apoptosis. Cell signaling – signal molecules – receptors – signal transduction

Unit - III


 Protein –composition and conformation – amino acids –primary; secondary, tertiary and quaternary structures. DNA-composition-physical structure –different forms –DNA replication.DNA replication in prokaryotes and eukaryotes – semi conservative model.

Unit - IV


Historical development of genetic study-Gene structure and function–-Molecular    structure of DNA and RNA – Genetic engineering-Prospects of chromosomal manipulation, genetics and genetic engineering in marine organizations. 

Unit - V


Types of cells -Cytoplasmic inclusions at ultrastructure level-Nucleus and nuclear components –Cell divisions. Genetic code – properties of genetic code. Translation-
mechanisms of translation – initiation – elongation – ribosomes and tRNA  termination.

Text Books & Books for Reference: 

1. Alberts,B.D.Bray,J. Lavis,M.Raff,K.Roberts andJ.Watson.1989.Molecular biology of the cell 2nd Garland publishing Inc.New York.

2. Cooper, Geoffrey ,M.2000. The cell – Amolecular approach 2nd edition .ASM

3. Darnell.,J.H.Lodish and D.Baltimore 1986.Molecular cell-biology. Scientific American 
      Books Inc, New York.

4. DeRobertis and DeRobertis.1996.Cell and molecular biology.Waverly pvt  New Delhi.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7BMB3P1
CORE COURSE – VII - PRACTICAL-II - CELL BIOLOGY AND GENETICS
1.  Isolation and storage of DNA from spleen cell

2. Identification of A,B,O blood grouping

3. Preparation of antiserum

4. Cell and tissue culture techniques

♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER

COURSE CODE: 7BMB4C1
CORE COURSE – VIII – ENVIRONMENTAL BIOLOGY
Unit - I


Ecosystem: Review of the Ecosystem-Energetic in an ecosystem. Ecological complexity and stability in food webs. Ecological pyramids-food chain related metabolites and their significance.

Unit - II


Population and community Ecology: Groups  of  population - Population dynamics- theories of fishing, unit stock, recruitment, growth, mortality, migration, fish tagging and marketing.  Community structure and succession - Monoclimax and Polyclimax homeostasis.

Unit - III

Habitat Ecology and Resource Ecology: Freshwater habitat, marine habitat, estuarine habitat and Terrestrial habitat. Coral reefs, Seaweeds, Sea grasses and Mangroves.

Unit  - IV

Bio-geochemical cycle: General account of complete bio- geochemical cycles, sedimentary cycles in tropics. Cycling of Non-essential elements and Organic nutrients– Recycling pathway of elements. 

Unit  - V
 

Environmental Pollution and management: Types of environmental pollution and their biological effects. Laws related to environment and its protection. Effect of climate change and global warming on marine life, Environmental awareness, Environmental education. 

Text Books & Books for Reference:
1. Clark R.S. 2001. Marine Pollution, Clander Press Oxfort, New York
2. Cunninggham, W. P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001. Environmental encyclopedia, Jaoico Pibl. House Mumbai 1196p.

3. Hawkins R.E. Encyclopedia of Indian natural History, Bombay natural History Society, Bombay.

4. Mckinney, M.L & Schoch, R.M. 1996. Environmental science system & solutions, Web enhanced edition. 639 p.

5. Odum, E.P. 1971. Fundamentals of Ecology, 3rd Edition, W.B. Saun. Philadelphia. Pp.574p.

6. Odum, E.P. 1971. Fundamentals of Ecology. W.B.Saunders C. USA. 574p.

7. Rao M.N & Datta, A. K. 1987. Waste water treatment. Oxford & IBH Publ. Co.Pvt. Ltd. 345 pp. 

♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER

COURSE CODE: 7BMB4P1
CORE COURSE – IX- PRACTICAL-III- ENVIRONMENTAL BIOLOGY

1. Identification of Coral reefs, Seaweeds, Sea grasses and Mangroves
♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMB5C1
CORE COURSE – X – DEVELOPMENTAL BIOLOGY AND EVOLUTION

Unit - I

Introduction about Developmental Biology, Basic Concepts of Development:

Gametogenesis,Spermatogenesis,Oogenesis.Fertilization(biochemical and molecular aspects).

Unit - II 
Egg: Structure and types, Types & patterns of cleavage, Polyspermy. Mechanisms and significance of clevage. Blastulation and Gastrulation, Process of Blastulation & Gastrulation, Parthenogenesis. Placentation and types of Placenta. 

Unit - III

Potency of embryonic cells, Commitment, Specification (Autonomous and Conditional), Induction, Competence, Determination and Differentiation, Morphogenetic gradients, Cell fate and cell lineages. Genomic equivalence and Cytoplasmic determinants. Early development and axis specification in Caenorhabditis elegans.  Early development and axis specification in Drosophila (cleavage, midblastula transition, gastrulation).

Unit – IV
Theories of Evolution (Lamarckism, Neo –Lamarckism, Darwinism, Neo-Darwinism and De Vries theory of mutation), Molecular evolution. Theory of natural selection.  Gene pool and gene frequencies. Mechanism of Isolation.  Genetic basis of evolution.

Unit - V

Origin of basic biological molecules, abiotic synthesis of organic monomers and polymers, Evolution of Prokaryotes- Origin of eukaryotic cells. Anaerobic metabolism- origin of photosynthesis and aerobic metabolism. 

Books for Reference:

1. Gilbert, S.F (2006) Developmental Biology (9thedn). Sinauer Associates Inc., Publishers, Masachusettes, USA.

2. Lewis Wolpert (2007) Principles of Development. Oxford University Press.Oxford

3. Subramanian, T.2002. Developmental Biology.Alpha Science International Ltd.,New Delhi

4. Wolpert L. and C. Tickle. 2011. Principles of Development.(4thedn). Oxford University Press, Oxford.

5. Arthur,W. 2011.Evolution–A Developmental Approach. Wiley-Blackwell, Oxford, UK.

6. Camilo J.Cela - Conde and Francisco J. Ayala. 2007. Human Evolution-Trails from the Past. Oxford University Press. Oxford, UK.

7. Campbell.B.G.2009. Human Evolution. Transaction Publishers, NJ, USA.

8. Hall, B.K. and Olsen, W. M., (Ed). 2007. Keywords and Concepts in Evolutionary Developmental Biology. Discovery Publishing House, New Delhi.

9. Hopper, A.F. and Hart, N.H.1985. Foundations of Animal Development.Oxford University Press, Oxford.

10. Saunders, J.W.1982. Developmental Biology-Patterns, Principles and Problems. Macmillan Publishing Co., New York.

11. Berril, N.J. 1979. Developmental Biology. Tata McGraw-Hill Pub.Co.Ltd. New Delhi.

♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMBE1A
ELECTIVE COURSE - I (A) – MOLECULAR BIOLOGY

Unit - I

DNA replication and repair: Identification of genetic material (Griffith, Avery and Hershey and Chase experiments). DNA replication - Meselson – Stahl experiment, Molecular mechanisms of DNA Replication – bidirectional and rolling circle replication.  
Unit – II
Differences in prokaryotic and eukaryotic replication.  Plasmids – types, structure and replication. DNA repair – mechanism of excision repair, SOS repair and mismatch repair. 
Unit – III 

Transcription and translation: Process of transcription – initiation, elongation – termination. Synthesis of mRNA in prokaryotes and eukaryotes. Synthesis of rRNA and tRNA. RNA processing – capping and polyadenylation. Genetic code, Process of translation – initiation, elongation and termination.

Unit – IV
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 – V 

Concept of Gene & Gene regulation: Organization of Gene in Prokaryotes and Eukaryotes - Introduction - Operon concept, lac and trp operons, promoters and repressors. 

Books for Reference:
1. James D. Watson, Tania A. Baker, Stephen P. Bell, and Alexander Gann (2008), 

2. Molecular Biology of the Gene, Fifth Edition

3. Friedberg EC, Walker GC, Siede W. (2005). DNA repair and mutagenesis. ASM press. 

4. Antony JF, Griffiths, Gilbert WM, Lewontin RC and Miller JH (2002). Modern Genetic Analysis, Integrating Genes and Genomes, 2nd edition, WH.

5. Harvey Lodish, Arnold Berk, S Lawrence Zipursky, Paul Matsudaira, David Baltimore, and James Darnell. (2000). Molecular Cell Biology, 4th edition,New York.

6. Malacinski GM & Freifelder D (1998) Essentials of Molecular Biology, 3 edition, 

7. John and Bartlett Publis. Lewin B. (2000). Genes VII. Oxford University press. 

8. Maloy SR, Cronan Jr. JE, Freifelder D (1994). Microbial genetics. Jones and Bartlett  publishers. 

♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMBE1B

ELECTIVE COURSE - I (B) – FERMENTATION TECHNOLOGY

Unit - I
 
Fermenter : types and function Fermenters – Basic functions, design and components – asepsis and containment requirements – body construction and temperature control – aeration and agitation systems – sterilization of fermenter, air supply and medium; aseptic inoculation methods – sampling methods, valve systems – a brief idea on monitoring and control devices 

Unit - II
  
General concepts of industrial microbiology:  Concepts of basic modes of fermentation - Batch, Fed batch and Continuous fermentation. Bioreactor designs. Primary and secondary screening, Strain development strategies. Scale up of fermentation process. Raw material for media preparation. Harvesting and product recovery.

Unit - III

Downstream processing:  Filtration, Cross flow filtration, Flocculation, Whole broth processing, Solvent extraction, Concentration, Centrifugation, Crystallization, Distillation, Adsorption elution, Precipitation and Chromatography 

Unit - IV 

Immobilization of enzymes and microbial cells, Secondary metabolites.  Application of enzyme in food industries: enzymes in milk and cheese industry, baking industry, alcoholic beverages (wine and beer)

Unit - V

.Production of Antibiotics – Penicillin, Enzymes - Amylase.  Production of Organic Acids - Acetic acidTop of ForBottom of Form.   Bottom of Fo
Books for Reference:

1. Demain, A.L. and Davies, J.E. (1999). Manual of Industrial Microbiology and 

Biotechnology. ASM Press. 

2. Stanbury, P.F., Whitaker, A. and Hall, S.J. (2013) Principles of Fermentation Technology, Pergamon Press.

3. Palmer, T. and Philip, L. Enzymes: Biochemistry, Biotechnology and Clinical

            Chemistry published by Horwood Publishing Group, Chichester, (2007) 

4. Henry J. Peppler, Microbial Technology: Fermentation technology, Academic Press,          
(1979) - Science.

♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMBE1C

ELECTIVE COURSE - I (C) – BIOINFORMATICS
Unit - I

Introduction to Bioinformatics, Definitions of bioinformatics, applications of bioinformatics and scope of bioinformatics. Biological databases – Retrieving information and sequences from databases. Open Access databases, Proprietary and Open Source software: Bioinformatic analysis packages available – EMBOSS.
Unit – II
 
Sequence alignment - Global Vs local alignment, Pair wise alignment, Principles of sequence similarity search algorithms, Database searching. Multiple sequence alignment, Alignment viewers, Phylogenetic analysis. 

Unit - III 
Protein secondary and tertiary structure prediction - and motifs, RNA structure analysis. Visualisation of macromolecules – Rasmol, Swiss PDB Viewer

Unit  -- IV
Genomics and Proteomics: Structural genomics, functional genomics, comparative genomics, data mining in proteomics – Microarrays, significance of proteomics and Basic principles of drug designing.
Unit  - V

Software packages, Virtual screening, Molecular modeling and docking. Drug designing concepts.

Books for Reference:
1. Introduction to Bioinformatics (2008) Arthur M. Lesk, Oxford University Press, USA; 3 edition
2. Drug Discovery Research (2007) by Ziwei Huang, Wiley- Interscience 

3. Bioinformatics (2006) N. Gautham, Narosa Publications 

4. Bioinformatics. Sequence and Genome Analysis (2001) by David W. Mount, Cold Spring Harbor Laboratory Press. 

5. Bioinformatics - A Practical Guide to the Analysis of Genes and Proteins (2005) by A.D. Baxevanis and B.F. Francis Ouellette (3rd Ed.) Wiley Student Ed 

6. Introduction to Bioinformatics (2006) by Arthur M. Lesk, Oxford University Press. 

7. Introduction to Bioinformatics (2006) by T.K. Attwood and D.J. Parry-Smith, Pearson Education Asia. 

8. Developing Bioinformatics Computer Skills (2001) by C. Cibas and P. Jambeck ( 1st Ed) O’Reilly Publications 

9. Bioinformatics for Dummies (2003) by J-M Claverie and C. Notredame, Wiley Publishing, Inc. Guidebook on Molecular Modelling in Drug Design

♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMBE2A
ELECTIVE COURSE - II (A) – MARINE MICROBIOLOGY
Unit - I
 
Marine microbial environment – benthic & littoral zone, saltpan, mangroves and estuarine microbes, microbial loop in ocean food webs – marine microbial community  bacteria, fungi, protozoa. 

Unit – II
 
 Marine Extremophiles: Survival at extreme environments – starvation – adaptive  mechanisms in thermophilic, alkalophilic, osmophilic and barophilic, psychrophilic  microorganisms –hyperthermophiles and halophiles.

Unit - III 

Symbiotic microbes: Microbe-microbe interactions – Lichens, antagonistic interactions   amensalism, mycoparasitism – Animal-microbe interaction – Ectosymbiosis of  Protozoa, Ruminant symbiosis – Plant-microbe interaction – Rhizobium, Mycorrhizae,  Anabaena – sponges.
Unit - IV 
 
Marine Microbial Disease: Sea food borne pathogens & Water borne pathogens –  Aeromonas, Vibrio, Salmonella, Pseudomonas, Leptospira, Cornybacter and viral   diseases.
Unit - V 
Applications of Marine Microbial Biotechnology: Production and applications of   marine microbial products – pigments –Astaxanthin, β carotene – enzyme – antibiotics- polysaccharides – sea food preservation methods.  Probiotic bacteria and their  

importance in aquaculture. 
Books for Reference:  

1. Colin Munn, (2011). Marine Microbiology, 2nd Edition.

2. Raina M. Maier, Ian L. Pepper, Charles, P. Gerba (2006). Environmental Microbiology,Academic press.

3. Shimshon Belkin and Rita R. Colwell (2005). Ocean and Health: Pathogens in the marine environment. Springer.

4. Scheper, T. (2005). Advances in Biochemical Engineering/Biotechnology-Marine

Biotechnology I. Springer

5. Bhakuni, D.S. and Rawat, D.S. (2005). Bioactive marine natural products. Anamaya Publishers, New Delhi.

6. Jamesh W. Nybakker (2001). Marine Biology, Benjamin Cummings

♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMBE2B

ELECTIVE COURSE II (B) – MARICULTURE
Unit - I

Importance of Coastal aquaculture-Natural Stock-Over fishing-Depletion-Present status-Potentialities and socio economic problems of aquaculture. History, development and present status of mariculture in India and other countries - importance of mariculture.

Unit - II

Site selection-Technical consideration-Topography-soil   Characteristics - water supply- Pond type: Dyke: Inlet,  outlet, -Structures, type and design of supply and drainage canals - Farm design, construction, operation and maintenance- Open sea forming: cages,  pens - Raft - Raceways  practices. Site selection and types of materials used for open sea farming - Design and construction of open sea farming structures and cages.

Unit - III

An over view of Crustaceans, Fin fishes and Molluscans culture: Present status-Hatchery production: Collection and maintenance of brood stock-induced breeding-mass production of seeds-Types and components of hatchery. Pond management, nursery management-stocking, feeding schedules, water quality management-control of predators, parasites and disease management-harvesting.  
Unit - IV

Selection of cultivable species for mariculture, their biology and culture practices of Chanos chanos, Lates calcarifer, Rachycentron canadum, Mugil cephalus, Epinephelus tauvina and Etroplus suratensis. - Molluscs: Mussel, Crustaceans: Lobster. 
Unit - V


Engineering aspects of open sea cages – care and maintenance of open sea cages – various Indian and international companies and institutes involved in construction of open sea cages. Economics of farming.  Seaweed culture-Types of culture-Economic importance of seaweeds. Economics of open sea farming - Recent development and future perspective of open sea farming. 

Suggested Reading:

1. Pillay TVR – Advances in Aquaculture

2. Pillay TVR – Coastal Aquaculture in the Indo-Pacific

3. Jhingwa V.A – Fish and Fisheries of India

4. Milne P H. – Fish and Shell fish farming in coastal waters

♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMBE2C

ELECTIVE COURSE - II (C) – REMOTE SENSING
Unit - I

Remote Sensing –history & development, definition, concept and principles -  Energy Resources, radiation principles, EM Radiation and EM Spectrum - Satellites and their characteristics – Geo-stationary and sun-synchronous - Earth Resources Satellites - Earth Resources Satellites.
Unit - II

Sensors – Types and their characteristics - Basic concept and principles of Thermal, microwave and hyperspectral sensing.  Basic principles, types, steps and elements of image interpretation - Remote Sensing Data Products and their procurement - Ground Truth Collection – Commonly used Ground Truth equipments.
Unit - III

Digital cartography- Scale, reference and coordinate system.Cartographic design- map design principles, symbolisation and lay out. Fundamental concepts of Global Positioning System (GPS) - GPS measurements and accuracy of GPS - Classification of GPS receivers.
Unit - IV

Concept and steps involved in digital image processing. Image processing systems –hardware and software considerations. Digital image data formats, Image data storage and retrieval. Radiometric and Geometric correction of remotely sensed data. 
Unit - V

Introduction to GIS– definitions, concept and history of developments - Hardware and software requirements for GIS. Data structure and formats-Data inputting in GIS. Overview of image processing & GIS Packages. Application of remote sensing in marine resource assessment, coastline planning and management, disaster management and pollution monitoring.

Suggested Readings:

1. Campbell, J.B.2002: Introduction to Remote sensing. Taylor Publications.

2. Joseph George, 2003 : Fundamentals of remote sensing. Universities Press.

3. Lillesand, T.M., and Kieffer, R.M., 1987: Remote Sensing and Image Interpretation, John Wiley.

4. Sabbins, F.F.,1985: Remote sensing Principles&interpretation. W.H.Freeman company.

5. Mishra R.P and Ramesh A. 1989: Fundamentals of Cartography. Concept publishing company.

6. Rampal K.K. 1993: Mapping and compilation. Concept publication.

7. Robinson A., Morrison, J.L., Muehrcke P.C., Guptil S.C. 2002: Elements of Cartography. John Wiley.

8. Pratt.W.K. 2004: Digital Image processing. John Wiley.

9. Chang.T.K. 2002 : Geographic Information Systems. Tata McGrawHill.

10.Heywood.I, Cornelius S, CrverSteve. 2003: An Introduction to Geographical Information Systems. Pearson Education.Ram Mohan Rao. 2002: Geographical Information Systems. Rawat Publication
♣♣♣♣♣♣♣♣♣♣

III YEAR – V SEMESTER

COURSE CODE: 7BMB5P1

CORE COURSE– XI –PRACTICAL - IV- DEVELOPMENTAL BIOLOGY

I. Study of permanent slides of Frog embryology: T.S. Blastula, T.S. Gastrula, T.S. 

 
Neurula, T.S. tadpole passing through internal and external gill stage.

     II.   Permanent stained preparation: 

 
Fish scales – Placoid, cycloid, ctenoid; Hyaline cartilage and striated muscle 

♣♣♣♣♣♣♣♣♣♣

III YEAR – VI SEMESTER

COURSE CODE: 7BMB6C1
CORE COURSE – XII –FISHERY BIOLOGY AND BIOSTATISTICS

Unit - I

Outline classification of fishes - major groups of fishes of the world and their characteristics.

Unit - II

Commercial marine fishery resources of India and Tamilnadu -  Elasmobranch - Oil Sardine, Mackerel, Bombay duck,  and prawn fishery

Unit - III

General morphology and anatomy (digestive, circulatory, respiratory, nervous and reproductive systems) of fishes - Maturation and spawning in marine fishes. 

Unit - IV

Population Dynamics- theory of fishing- unit stock- recruitment- mortality.  Migration – fish tagging and marking. Fish survey methods – Acoustic survey – eggs and larvae survey.

Unit - V

Introduction to statistics- Correlation and regression analyses - Probability and distributions - Estimation and testing of hypotheses - Tests of significance: Z test, t test, F test, Chi-square test, ANOVA (one way and two way), ANCOVA, multi-variate analyses - Computer applications: Analyses of data using Microsoft Excel - Applications of statistics in marine biology and fisheries: data collection analyses.

Books for Reference:

1. Peter B. Moyle, Joseph J. Cech 1990 Fishes: An Introduction to Ichthyology, Prentice Hall.

2. Carl E. Bond 1979 Biology of Fishes. W.B. Saunders Company, Philadelphia. York.

3. Bensam, P., 1999 Development of Marine Fisheries Science in India. Daya Publishing House.
4. Simpson G.G.A. Roe & R.C. Lewontin 1966 Quantitative Zoology. Harcourt Brace and Company, New

5. Bal. D.V and K.V Rao 1990. Marine Fisheries of India Tata Mcgraw Hill Pub Co.

6. Biswas K.P 1996. A textbook of Fish, Fisheries and Technology 2nd Edition Narendra Publishing House New Delhi.
7. P N Arora, P K Malhan, 2010.  Biostatistics, Himalaya Publishing House, pp. 576.

8. R. Ramakrishnan.  Biostatistics, Saras publication. pp. 400.

9. S.P. Gupta: Statistical Methods, Sultan Chand & Sons, New Delhi.

♣♣♣♣♣♣♣♣♣♣

III YEAR – VI SEMESTER

COURSE CODE: 7BMB6C2
CORE COURSE – XIII- BIODIVERSITY AND CONSERVATION
Unit - I

Biodiversity-Genetic diversity-Species diversity-Ecosystems diversity- Biodiversity changes in time and space-Need for conservation, biodiversity and its habitats-Biodiversity in regional and global level.

Unit – II
Coastal vegetation: Intertidal, littoral and sublittoral seaweeds-Seagrass and other Halophytes; Coastal biological diversity: Genetic and systematic diversity-Species: concept, richness, evenness, threatened and vulnerable –Species inventory – Ecological interaction of species diversity.

Unit - III   
Biodiversity and ecosystem functioning: Threats to the biodiversity –impacts- Over exploitation – Physical alteration and habitat loss-Pollution- Introduction of alien species – Global climate change- Uses and values of biodiversity and its significance.

Unit - IV      

Drugs: Marine drugs-Importance-Sources-Carbohydrate and derivatives-Nitrogenous compounds- Antibiotic compound from marine animals. Bioactive compound-Sources-Natural function- -Ecological and distribution in the marine environment.

 Unit - V   
  
Toxin from marine animals-Type of toxins- Functional properties toxin-Venoms-Venom in marine animals : sea snake, fish and mollusks -Pharmacological and toxicological properties- Marine steroids-Types- Marine cartenoids- Sterols of marine invertebrate 

Text Books:






1.
Heywood, V.H (Ed),1995.Global biodiversity assessment published for the United Nations Environment  Programme. Cambridge University Press

2.
World conservation Monitoring Centre (1992). Global Biodiversity: Status of the earth’s living resources. Chapman & Hall, London. XX+564

Suggested Books 

1.
Swaminathan, M.S. and S.Jana,1992.Biodiversity implications for global food security.  Macmillan India Ltd.

2.
Green,N.P.O., G.W.Stout,D.J.Taylor. Biological Science, Vol.1& 2, Cambridge University Press. 

3.
Rita,R.Colwell,E.R.PraiserAnd Anthony J.Sinskey(Eds.),1985. Biotechnology of Marine Polysaccharides.  Hemisphere Publishing Corporation, Washington.

♣♣♣♣♣♣♣♣♣♣

III YEAR – VI SEMESTER

COURSE CODE: 7BMBE3A

ELECTIVE COURSE - III (A) – ENTREPRENEURSHIP DEVELOPMENT

Unit - I 

Concept of Entrepreneurship - Meaning - Types - Qualities of an Entrepreneur - Classification of Entrepreneurs - Factors influencing Entrepreneurship - Functions of Entrepreneurs. Types of enterprise – Merits and Demerits, Government policies and schemes for enterprise development  

Unit - II 

Procedures in setting of small scale units – Licensing - Registration - Financing - Working capital - Financing institutions. Institution for the development of small scale industries - NSIC, SIDCO, SIDO, SISI, Development Commissioner - TANSI, SIDCO, DIC, Directorate of Industries and Commerce.

Unit - III 

Sources of Finance: Various sources of Finance available: Long term sources -Equity Shares, Preference Shares and debentures- Kinds Private Placements- IPO-SEBI- FDI- Institutional Finance - Banks - IDBI, IFCI, IIBI, ICICI, SIDBI, SFC's in India - Merchant Banks in India - NBFC's in India - their way of financing in India for small and medium business.
Unit - IV 

Entrepreneurship Development and Government: Role of Central Government and State Government in promoting Entrepreneurship - Introduction to various incentives, subsidies and grants - Export Oriented Units - Fiscal and Tax concessions available. Women Entrepreneurs Reasons for low / no women Entrepreneurs their Role, Problems and Prospects.

Unit - V
 Entrepreneurship opportunities and status of research in marine science 

a) Maintenance of Marine aquarium, 

b) Cultivation and marketing strategies of Spirulina and seaweeds

c) Establishment of backyard hatcheries for fish and shrimp seed production.

d) Raft culture for crab fattening, edible oyster cultivation,

e) Cage culture techniques for fish and shrimp farming.

b) Research Institutes: NIO, CMFRI, CIFE, FSI, CIBA, and MPEDA. 

c) Introduction to web sites related to marine science 

Books for Reference:
1. Hisrich, R.D. and Peters, M.P. (1995): Entrepreneurship – Starting, Developing and Managing a New Enterprise, Richard D., Inwin, INC, USA. 

2. Meredith, G.G. et al (1982): Practice of Entrepreneurship, ILO, Geneva. 

3. Dollinger M.J., ‘Entrepreneurship strategies and Resources’, 3rd edition, Pearson Education, New Delhi 2006.

4. Indian Financial Systems - M. Y. Khan. (Tata McGraw - Hill Publishing Corporation Limited, New Delhi). 

5. T.V.R Pillay, Aquaculture-Principles and Practices, (1988).

6. S.S. Khanka, Entrepreneurial Development,S. Chand Limited, (2006) - Entrepreneurship - 405 pages.
♣♣♣♣♣♣♣♣♣♣

III YEAR – VI SEMESTER

COURSE CODE: 7BMBE3B

ELECTIVE COURSE - III (B) – AQUARIUM KEEPING

Unit - I

Introduction to aquarium – types of aquarium – importance of aquarium - Introduction to ornamental aquatic organisms – identification of ornamental fishes – crustaceans - molluscs - ornamental aquatic plants. Status of ornamental fish culture and trade – world and Indian scenario. 

Unit - II 

Design and construction aquarium – methods and materials used – setting up of freshwater and marine aquarium - filters and medias used in aquariums – pumps and other equipments – light and its types.

Unit - III

Care and maintenance of aquarium - criteria for selection of ornamental fishes - water quality management and methods – probiotics – fish food and its type.

Unit - IV
 
Diseases of ornamental aquarium fishes - bacterial and fungal diseases – control measures and treatments.

Unit - V

Brood stock management – breeding of ornamental fishes - Ornamental fish farm and hatchery – design and construction – packaging and transport – economics. 

Books for Reference: 

1. A. Ramachandran, Breeding, farming and management of ornamental fishes, Pub: School of Industrial fisheries, CUSAT, Cochin, pp: 193.

2. Dick Mills, Tropical aquarium fishes: How to keep freshwater fishes, Pub: Bounty Books, PP: 128.

3. Stuart Thraves, Setting up a Tropical Aquarium Week by Week, Firefly Books, 2004, pp:208.

4. Peter Hiscock, Encyclopedia of Aquarium Plants, Pub: Barron's Educational Series, 2003, pp: 208.

♣♣♣♣♣♣♣♣♣♣

III YEAR – VI SEMESTER

COURSE CODE: 7BMBE3C

ELECTIVE COURSE - III (C) – SEA FOOD PROCESSING
Unit - I

Introduction to sea foods – biochemical constituents of sea foods – spoilage of seafood – factors affecting spoilage – methods for prevention of spoilage.

Unit - II

Hygienic handling of fish on board and on shore-Pre-treatment of fish washing, gutting, filleting, beheading, peeling and deveining  - Principles of preservation - various  methods of preservation.

Unit - III

Freezing: Principle and types of freezing - freezing methods and thawing; thermal processing - canning: principle and processing methods; Principles and methods of drying, curing and irradiation.

Unit - IV

Packaging, labeling and transportation of sea foods – fishery by products and value added products  - Plant design: Site selection, design and preparation of layout of processing plants.

Unit - V

Introduction to quality control in sea food processing - Quality assessment of fish and fishery products - physical, chemical, organoleptic and microbiological quality standards – Principle and practices of HACCP in sea food processing industry.

Suggested Reading:

1. Advances in Fish processing Technology, Sen D. P., Pub. Allied Publishers Pvt. Ltd. New Delhi (2005).

2. Postharvest Technology of fish and fish products. (2001). Balachandran, K. K., Pub. Daya Publishing House, Delhi.

3. Text Book of Fish Processing Technology; Gopakumar K. (editor), Pub. ICAR, New Delhi (2002).

4. A Handbook of Food Packaging (1983) Leonard Hill, London.

5. Food Packaging – Principles and Practices (1993) Marcel Dekker, Inc. New York.

6. HACCP in meat, poultry and fish processing (1992). Garret, E.S., Hudak Roos, M and Ward, D.R Advances in meat research series. Vol 1O.

7. Manual on Fish Canning. (1988). Warne, D., FAD Fisheries Technical paper 285.

8. Fish Processing Technology (1992) G. M. Hull. (Ed), Blackie Academic and Professional, London.

9. Assessment and Management of Seafood Safety and Quality. (2003) FAO Technical Paper No. 444.
♣♣♣♣♣♣♣♣♣♣

III YEAR – VI SEMESTER

COURSE CODE: 7BMB6P1 
CORE COURSE-XIV-PRACTICAL -V

BIODIVERSITY AND CONSERVATION 
1. Isolation and screening of bioactive compound toxin, venom from marine animals.

2. Preparation, isolation and screening of marine natural products. 

♣♣♣♣♣♣♣♣♣♣
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