ALAGAPPA UNIVERSITY, KARAIKUDI

NEW SYLLABUS UNDER CBCS PATTERN (w.e.f.2015-16)
B.Sc., ADVANCED ZOOLOGY AND ANIMAL BIOTECHNOLOGY
PROGRAMME STRUCTURE
	Sem
	Course
	Cr.
	Hours/

Week
	Marks
	Total

	
	Part
	Subject
Code
	Subject Name
	
	
	Int.
	Ext.
	

	I
	I
	411T
	Tamil/Other languages -I
	3
	6
	25
	75
	100

	
	II
	412E
	English -I
	3
	6
	25
	75
	100

	
	III
	5BAB1C1
	Core - I - Biodiversity of Invertebrates.
	4
	5
	25
	75
	100

	
	
	5BAB1C2
	Core – II - Biodiversity of Chordates
	4
	5
	25
	75
	100

	
	
	----
	Core – III - Practical – I 

Biodiversity of Invertebrates and Chordates
	-
	2**
	-
	-
	-

	
	
	
	Allied – I 
	4
	3
	15
	60
	75

	
	
	*
	Allied Practical - I
	-
	2@
	-
	-
	-

	
	IV
	4NME1A/
4NME1B/

4NME1C
	(1) Non-Major Elective – I
(a) jkpo; nkhopapd; mbg;gilfs; /
(b) ,f;fhy ,yf;fpak; / (c) Communicative English
	2
	1
	25
	75
	100

	
	Total
	20
	30
	--
	--
	575

	II
	I
	412T
	Tamil/Other languages - II
	3
	6
	25
	75
	100

	
	II
	422E
	English -II
	3
	6
	25
	75
	100

	
	III
	5BAB2C1
	Core–IV-Cell Biology & Microbiology
	4
	5
	25
	75
	100

	
	
	5BAB2C2
	Core –V – Developmental Biology and Evolution
	4
	4
	25
	75
	100

	
	
	5BAB2P1
	Core – III - Practical –I 

Biodiversity of Invertebrates and Chordates
	4
	2**
	40
	60
	100

	
	
	
	Allied – II
	4
	3
	15
	60
	75

	
	
	
	Allied Practical - I
	2
	2@
	20
	30
	50

	
	IV
	4BES2
	(3)Environmental Studies
	2
	2
	25
	75
	100

	
	Total
	26
	30
	--
	--
	725

	III
	I
	431T
	Tamil /Other language - III
	3
	6
	25
	75
	100

	
	II
	432E
	English - III
	3
	6
	25
	75
	100

	
	III
	5BAB3C1
	Core VI- Genetics & Molecular Biology. 
	4
	6
	25
	75
	100

	
	
	5BAB3P1
	Core – VII- Practical – II 

Cell Biology, Microbiology and Evolution.
	4
	4
	40
	60
	100

	
	
	
	Allied – III  
	4
	3
	15
	60
	75

	
	
	
	Allied Practical - II  
	-
	2@
	-
	-
	-

	
	IV
	4NME3A/
4NME3B/

4NME3C
	(1)Non-Major Elective–III-
(a) ,yf;fpaKk; nkhopg;; gad;ghLk; / (b) goe;jkpo; ,yf;fpaq;fSk; ,yf;fpa tuyhWk; /  

(c) Effective Employability Skills
	2
	1
	25
	75
	100

	
	
	4SBS3A1/
4SBS3A2
	(2) Skill Based Subjects - I
	2
	2
	25
	75
	100

	
	V
	4BEA3
	Extension activities
	1
	-
	100
	-
	100

	
	Total
	23
	30
	--
	--
	775

	IV
	I
	441T
	Tamil /Other language - IV
	3
	6
	25
	75
	100

	
	II
	442E
	English - IV
	3
	6
	25
	75
	100

	
	III
	5BAB4C1
	Core VIII- Fundamentals of Biotechnology. 
	4
	5
	25
	75
	100

	
	
	5BAB4P1
	Core – IX- Practical – III 

Developmental Biology, 

Genetics & Molecular Biology and Fundamentals of  Biotechnology
	4
	4
	40
	60
	100

	
	
	
	Allied – IV  
	4
	3
	15
	60
	75

	
	
	
	Allied Practical - II 
	2
	2@
	20
	30
	50

	
	IV
	4SBS4B1/
4SBS4B2
	(2)Skill Based Subjects - II
	2
	2
	25
	75
	100

	
	
	4BVE4/
4BMY4/

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

	
	Total
	24
	30
	--
	--
	725

	V
	III
	5BAB5C1
	Core – X– Animal

Physiology & Immunology.
	4
	5
	25
	75
	100

	
	
	5BAB5C2
	Core – XI - Animal

Biotechnology.
	4
	5
	25
	75
	100

	
	
	5BAB5P1
	Core – XII - Practical –IV 

Animal Physiology, Immunology, Animal Biotechnology&M.B.E-1&2.
	4
	8
	40
	60
	100

	
	
	5BAB1E1/

5BAB1E2/

5BAB1E3.
	Elective – I - 
Recombinant DNA technology (or) Principles of food Processing (or) Microbial  and Industrial Biotechnology 
	5
	4


	25
	75
	100

	
	
	5BAB2E1/

5BAB2E2/

5BAB2E3.
	Elective II                    Human genetics & Genetic Counselling (or) Biology of cloning vectors (or) Biophysics &  Bioinstrumentation
	5
	4
	25
	75
	100

	
	IV
	4SBS5A3/

4SBS5A4/

4SBS5A5
	(2)Skill Based Subjects – I
	2
	2
	25
	75
	100

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

	
	Total
	26
	30
	--
	--
	700

	VI
	III
	5BAB6C1
	Core –XIII -Environmental Biotechnology 
	4
	7
	25
	75
	100

	
	
	5BAB6C2
	Core -XIV- Biostatistics, Bioinformatics and Bioethics
	4
	7
	25
	75
	100

	
	
	5BAB6P1
	Core – XV - Practical –V 

Environmental Biotechnology, Biostatistics, Bioinformatics and MBE 3
	4
	8
	40
	60
	100

	
	
	5BAB3E1/

5BAB3E2/

5BAB3E3.
	Elective – III

Mushroom  culture (or) 

Vermiculture (or) 

Clinical lab technology
	5
	4
	25
	75
	100

	
	IV
	4SBS6B3/

4SBS6B4/

4SBS6B5
	(2)Skill Based Subjects - II
	2
	2
	25
	75
	100

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

	
	Total
	21
	30
	--
	--
	600

	Grand Total
	140
	180
	--
	--
	4100


** CC3 – Practical I University practical examination is scheduled  at the end of Second semester.
@External practical exam for the allied subjects is scheduled at the end of the even semester.
I YEAR – I SEMESTER
COURSE CODE: 5BAB1C1
CORE COURSE I – BIO DIVERSITY OF INVERTEBRATES

Unit – I
 

Animal Diversity:- Introduction to the principles of taxonomy. – Protozoa \ Metazoa – Radiata \ Bilateria – Acoelomata \ Pseudocoelomata \ Coelomata.Protozoa - General characters  and Classification upto classes with suitable Indian examples.
Type study: Paramecium  including Reproduction Plasmodium Life cycle.

Unit – II


Porifera and Coelenterata: General characters  and Classification upto classes with suitable Indian examples. Salient features of Ascon sponge, Alternation of generation in Obelia, Coral reefs – Formation, theories and types.

Unit – III 

Helminthes and Annelida General characters  and Classification upto classes with suitable Indian examples. Type Study: Taenia solium including life history ,Life cycle of Liver fluke ,Nematode parasites of human importance (excluding their life histories)– Ancylostoma (Hook worm), Dracunculus (Guinea worm), Enterobius (Pin worm), Trichuris (Whip worm). 

Type Study : Megascolex. Metamerism in Annelids.
Unit – IV 

Arthropoda General characters  and Classification upto classes with suitable Indian examples.

Type study: Prawn including larval forms and their significance. Metamorphosis in Insects. 
Coconut Pests- and Paddy Pests –Beneficial insects – Bombyx mori, Apis indica.
Unit – V


Mollusca and Echinodermata General characters  and Classification upto classes with suitable Indian examples. Torsion in Gastropods-Cephalopod as an advanced Mollusc-Oyster culture,
Type Study : Starfish including development - A Larval forms and their significance

Reference: 
1. Ekambaranatha Ayyar & T.N.Ananthakrishnan, (2010). Manual of Zoology, Vol – I, part I & II S.Viswanathan Pvt. Ltd. Chennai. 

2. Janakiraman.N. & PatchiRajan.G, (2011). Biodiversity of Invertebrates, Success Publications, 11, Subramaniapuram I St., Karaikudi.

3. Jordan.E.L & Verma.P.S. Invertebrate Zoology, S.Chand & Co. New Delhi. 

4. Barnes R.D, (1982). Invertebrate Zoology, 4th Edition, Holt saunders International Edition. 

5. Barrington E.J.W, (1979). Invertebrate structure and function, 2nd  Edition, ELBS & Nelson.
6. eBooks and CDs.
♣♣♣♣♣♣♣♣♣♣
I YEAR – I SEMESTER
COURSE CODE: 5BAB1C2
CORE COURSE II – BIO DIVERSITY OF CHORDATES

Unit – I



Prochordata & agnatha:- Chordate characters and outline classification up to class level with Indian examples. Affinities of Hemichordata, Retrogressive metamorphosis of Ascidian, Petromyzon – Salient features.

Unit – II



Pisces & Amphibia:- Migration in Fishes, Accessory respiratory organs in fishes, Type study – Frog. Origin of amphibian, Parental care in amphibia.

Unit – III


Reptilia &Aves:- Mesozoic Reptiles, Identification of south Indian poisonous snakes, Poison apparatus of snake, Biting mechanism in snake, First aid to snake bite.  Flight adaptation in birds, Migration in birds and Flightless birds.

Unit – IV  


Mammalia:- Type Study : Rabbit (excluding endoskeleton), Egg laying mammals. Dentition in mammals.

Unit – V  


Osteology:- Axial Skeleton system in a Chordate, Skull, Vertebral Column, Types of Vertebrae. Appendicular Skeleton system in a Chordate, Girdles – Pectoral & Pelvic. Limbs – Fore & Hind limbs

Reference:
1. Ekambaranatha Ayyar & T.N.Ananthakrishnan, (2010).  Manual of Zoology Vol – II, part I & II S.Viswanathan Pvt. Ltd. Chennai. 

2. Janakiraman.N. & PatchiRajan.G, (2011). Biodiversity of Chordates, Success Publications, 11, Subramania  Puram,Karaikudi.

3. Jordan.E.L & Verma.P.S. Chordate Zoology, S.Chand & Co. New Delhi.

4. Barnes R.D (1982) Chordate Zoology, Holt saunders International Edition. 

5. Kotpal R.L, S.K.Agarwal, R.P.R.Khetarpal, (1989), Modern text book of Zoology, Rastogi Publications.
6. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
I YEAR – I / II SEMESTERS
COURSE CODE: 5BAB2P1 
CORE COURSE III – PRACTICAL – I

BIODIVERSITY OF INVERTEBRATES AND CHORDATES

Unit-I

Dissection:- 
1.
Earth worm – Digestive system & Nervous system. 

     


2.
Frog – Anatomy, Digestive system, Circulatory system and Urino-






genital system.[Only Demonstration using Video clippings or CD]
Unit - II

Mountings :- 
1.
Earth worm - Body setae, Penial setae.  




2.
Prawn appendages. 




3.
Shark - Placoid scales.

Unit - III

Museum specimens, slides, models and charts:- Invertebrata: Paramecium, Noctiluca, Plasmodium, Obelia colony, Any one Coral, Fasciola, Miracidium larva, Redia larva, Cercaria larva, Ascaris - male and female,  Filarial worm, Prawn, Nauplius, Zoea, Mysis larva, Octopus, Star fish, Bipinnaria larva.

Unit-IV

Museum specimens, slides, models and charts:-Chordata: Amphioxus, Tornaria larva, Petromyzon, Shark, Narcine, Sucker fish, Hippocampus, Frog, Rhacoporus, Calotes, Chamaeleon, any two poisonous and non-poisonous snakes, Kingfisher, bat, Ant eater.

Unit-V

Museum specimens, slides, models and charts:- Osteology: Rabit skull, Girdles, Vertebrae (atlas, cervical and sacral), fore limb, and hind limb skeleton.
Bonafide Record of the work done in laboratory must be submitted, while attending the examination.

♣♣♣♣♣♣♣♣♣♣
CORE COURSE III --- PRACTICAL I 

[Practical Examination at the end of the second Semester]
TOTAL MARKS: 100  [External --- 60 marks:  Internal --- 40 marks]

Biodiversity of Invertebrates and Biodiversity of Chordates 

Scheme of Examination:

1.Dissect and display the digestive system / nervous system in Earthworm
15 marks.


2.Mounting  of Body setae  [Or] Placoid scales 

Sketch and label the parts.





            10 marks.

3.Comment on the Rabbit Skull / Girdles / Limb skeleton.


05 marks.

4.Five spotters  







15 marks.

5.Observation note book






15 marks.

♣♣♣♣♣♣♣♣♣♣
I YEAR - II SEMESTER

COURSE CODE: 5BAB2C1
CORE COURSE - IV - CELL BIOLOGY AND MICRO BIOLOGY

Unit – I 

Microscopy – Principle and working mechanism- uses of light, electron & phase contrast microscopy.

Cytological techniques- Fixatives, fixation, sectioning, stains and staining, 

Unit – II 

Structure and functions of cells, Plasma membrane, Lysosomes, Golgibodies, Ribosomes, Mitochondria.  

Unit – III 

Structure and function of Endoplasmic reticulum, Nucleus, Chromosome – structure and types – Cell Division – Mitotic apparatus and Meiosis.

      Unit – IV                                                                                                .
Methods of classifying and identifying of Microorganisms: Classification of Bacteria and Virus. Prokaryotic cell : size, shape, arrangement, flagella, fimbriae, cell wall of Gram Positive and Gram Negative, cell membrane, nuclear material and spores. Eukaryote:  Structural organization of yeasts and molds (fungi).


Unit – V                                                                                              
Microbial growth:  Sterilization technique. Aseptic transfer. Culture media – defined media, complex media, media for anaerobic growth of bacteria, selective and differential media, Growth curve – various phases of growth.

Reference:

1.   Agarwal V (2010). Cytology, S.Chand and Co.Ltd.,
Ramanagar,
New
Delhi.

2. Janakiraman N. and Patchi Rajan.G.(2010), Essentials of Cell Biology, Success Publications.Karaikudi.

3. Norman S.Cohn: (1979). Elements of cytology – 2nd Edition, Freeman Book Company, Delhi.

4. Robertis D, (2008). Cell and Molecular Biology, W.B. Saunders Co, Philadelphia.

5. Giese, A.C (2009). Cell physiology –5th Edition, WB. Saunders Company,Philadelphia

6. Tortora,G.J, Funke B.R. and Case C.L.(1998). Microbiology - an introduction. 6th Edition. Addison Wesly Longman, California.

7. Atlas, R.M.(1997). Principles of Microbiology, WCB/McGraw Hill Book Co, USA.
8. Ebooks & CDs.
♣♣♣♣♣♣♣♣♣♣
I YEAR - II SEMESTER

COURSE CODE: 5BAB2C2
CORE COURSE V - DEVELOPMENTAL BIOLOGY AND EVOLUTION
Unit – I

Gametogenesis -- Spermatogenesis, Oogenesis; .

Fertilization, and ivf- Test tube baby.

Development of Frog upto gastrulation. 

Development of  chick upto gastrulation.

Unit – II 

Organogenesis:  Development of  Eye, Ear, Brain and Heart in Frog.

Extra embryonic membranes in chick.,

Placenta in mammals                        
Unit – III 

Experimental embryology – organizer concept. 

Amphibian metamorphosis – Biochemical changes and hormonal control.

Regeneration – Types and regeneration in Salamander limbs.

Unit – IV                                                                                                   

Fossil and Fossilization, Dating of Fossils, 

Lamark, Darwin and Deveries Theories of Evolution and their modern concepts.

Unit – V                                                                                                   .
Mimicry and animal colouration. 

Species concept; Isolating mechanisms. 

Evolution of man.

Reference:

1. Slites, D.P.Stobo, J.D., Fundenberg. H.H. and J.Vwelis, (1994). Basic and Clinical Immunology, 5th Edition, Large Medical Publication USA. 

2. PatchiRajan.G, (2010). An introduction to Developmental Biology, Seetha Lakshmi Ganesan Publishers.Devakottai.

3. P.S. Verma, et.al., (2008). Chordate Embroyology, S.Chand and  Co,New Delhi.

4. Balinsky, B.1.(1981) An introduction to Embroyology, Saunders, Philadelphia

5. Weiss. PA (1988). Dynamics of Development Experiments and Inferences, Academic Press. 

6. Janakiraman.n., Evolution, Success Publications, karaikudi.
7. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
II YEAR – III SEMESTER

 COURSE CODE: 5BAB3C1
CORE COURSE VI - GENETICS & MOLECULAR BIOLOGY
Unit – I   

Classical genetics:- Symbols and terminology, Mendelian Genetics: Monohybrid – laws of dominance & segregation; Dihyrid cross - law of   independent assortment - simple mendelian traits in man. Simple problems. Interaction Genes: Complementary, Epistasis – Dominant & Recessive. Simple problems. Polygenic Inheritance:  Skin colour in man, Multiple Alleles: Blood groups in man –Rh incompatibility- Simple problems.

Unit – II 

Functional genetics:- Linkage &Crossing–over in Drosophila, Cross-over values, Chromosome mapping. Simple problems, Non-disjunction [ Primary ] Sex-linked inheritance-in man ( colour blindness and Hemophilia). Sex Determination – Types, intersexes Gynandromorph and sex- mosaics.  
Unit – III   

Extra-chromosomal inheritance- Kappa particles in Paramecium & Shell coiling in snails.

Applied genetics:- Inborn Errors in metabolism– Syndromes- Down, Turner, Klinefelter, Cri-du-chart. 
Eugenics and Euthenics – Genetic Counselling – Pedigree analysis 
Inbreeding and Out-breeding.

Unit – IV

Nucleic acids:- DNA as the Genetic material (Transformation, Transduction & Conjugation Experiments) 
DNA – Charkoff rule, Wilkins & Franklin findings & Watson-Crick model. 
RNA – Structure; 
DNA – Replication. 

Unit – V 

Gene expression:- Genetic Code - Nirenberg  & Khorana experiments – Characters & dictionary. 
Protein Synthesis – Central dogma, Transcription & Translation. 
Gene regulation – Operon model, Types of regulation.

Reference: 
1. Gardner, Eeden J, (2008). Principles of Genetics, Wiley Eastern Private Limited, New Delhi.

2. PatchiRajan G, (2011). Genetics and Molecular Biology, Seetha Lakshmi Ganesan Publishers.Devakottai.

3. Agarwal,V.K., (2010). Genetics, S.Chand & Company Ltd., New Delhi.

4. Winchster,A.M, (2008). Genetics, Oxford IBH Publishng Co., New Delhi.
5. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
II YEAR – III SEMESTER

COURSE CODE: 5BAB3P1
CORE COURSE – VII - PRACTICAL - II – 
CELL BIOLOGY, MICROBIOLOGY AND EVOLUTION
CELL  BIOLOGY :

1.
Principle and working mechanism of compound microscope.

2.
Observation of Mitotic stages in the onion root tip

3.
Mounting of Giant Chromosomes in   Chironomous larva

4.
Mounting of Squamous epithelial cells from the onion peel / Oral mucosa.

5.
Observation of blood cells in man / frog.

6.
Study of hemolysis in sheep blood. 

7.
Ultra microscopic sketches of the following cell organelles: 


a) Nucleus  b) Mitochondria c) Endoplasmic Reticulum. d) Golgi   Apparatus

e)Ribosomes.

MICROBIOLOGY



1.
Laboratory safety and sterilization techniques

2.
Preparation of culture media – nutrient broth and nutrient agar

3.
Culturing of microorganisms – in broth and in plates (pour plates, streak plates, isolation and preservation of bacterial cultures)

4.
Determination of microbiological quality of milk raw and pasteurized milk samples –using MBR test (Methylene blue reduction).

5.
Hanging drop technique.

EVOLUTION. 

1. Fossils: Trilobite, Nautilus 

2. Animals of evolutionary importance: Peripatus, Limulus, Archaeopteryx. 

3. Darwin’s finches

4. Mimicry: Leaf insects, Stick insects, Monarch and Viceroy butterfly.

5. Adaptive colouration: Chameleon, Lycodon.

Bonafide Record of the work done in laboratory must be submitted,  while attending the examination.

♣♣♣♣♣♣♣♣♣♣
Scheme of Examination:

1.
Mounting  of any one cell division stage [OR] Giant chromosome

 [OR] Preparation of a blood smear




15 marks.

2.
Set up an experiment for MBR test
[OR] to study Darwin’s finches. Explain with reasons.

10 marks.

3.
Identify & comment on the living fossil  / mimicry / 

adaptive colouration






05 marks 

4.
Five Spotters ( 2 + 2 + 1 )





15 marks.

5.
Observation note book





15 marks.

♣♣♣♣♣♣♣♣♣♣
II YEAR – IV SEMESTER

 COURSE CODE: 5BAB4C1

CORE COURSE – VIII - FUNDAMENTALS OF BIOTECHNOLOGY 

Unit – I 

Definitions and landmarks in the history of Biotechnology major areas of Biotechnology. 

Genetic exchange – bacterial transformation, transduction, conjugation.

Unit – II 

Basis of Genetic Engineering – Restriction Enzymes-endonuclease & ligases. Vectors- Plasmids (pBR 322), Phage vector (phaged), Cosmids (pLFR 5) and Plasmids (Phagemids) and animal vector (SV 40).

Unit – III 

Techniques of Genetic Engineering – Recombinant DNA (rDNA) techniques. 

Gene cloning – methods of integration of DNA fragments into the vector – methods of introduction rDNA into host cells. Hybridization techniques - Southern, Western, Northern and Eastern (post translational) blotting.

Unit – IV 

DNA finger printing, sequencing, and micro array. 
Gene therapy. 
Animal cell, tissue and organ culture and their significance.

Unit – V 

Transgenic technology –Transgenic Fish, Sheep and Pig, 
Oncogene - Antisense RNA i-Technology, 
Biosensors - Glucometer.

Reference:
1. Watson JD, Hopkins WH, Roberts JW, Steitz JA, Weiner AM, (1987). Molecular Biology of the Gene. 

2. Brown.C.H., Campbell I and Priost.F.G, (1987). Introduction of Biotechnology – Blackwell Scientific Publications Oxford.

3. Benjamin Lewin, (2000). Gene VII, Oxford University Press. 

4. Higgins I.J., Best G.J., and Jones.J, (1985). Biotechnology Principles and application – Black well scientific Publications, Oxford.

5. Prave P, Faust V, Sitting W and Jones  J, (1985), Biotechnology Principles and application – Black well scientific Publications Oxford.
6. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
II YEAR – IV SEMESTER

 COURSE CODE: 5BAB4P1

CORE COURSE – IX - PRACTICAL - III – developmental biology, 

GENETICS & MOLECULAR BIOLOGY AND FUNDAMENTALS OF BIOTECHNOLOGY
DEVELOPMENTAL  BIOLOGY :
1.
Mounting of  live sperms of a vertebrate

2.
Observation of eggs- Frog & Chick

3.
Slides - Cleavage, Blastula, Gastrula stages of Frog, 

4.
Slides -24,48,72 and 96 hours of chick embryo.
4.
Whole mounting of Chick/duck  blastoderm

5.
Placental types (any two types)

6.
Effect of Thyroxin in tadpoles (Group Study)

GENETICS & MOLECULAR BIOLOGY
1.
Experiments to study Mendel’s law.

2.
Observation of minimum 20 Mendelian  charcters for self & class.

3.
Observation of Blood group for self & class.

4.
Preparation of Pedigree chart for any known two visible characters for self.

5.
Sex chromatin [Buccal smear]

6.
Study of phenotypic characters of Drosophila

7.
Spotters :

a) Drosophila.

b) Cis-Trans linkage types. 

c) Gynandromorph 

d) Human Karyotype & 

e) Syndromes –Down, 

f) Turner, 

g) Klinefelter &

h)  Cri-du-Chart 

i) Bacteriphage. 

j) E.coli. 

k) DNA. 

l) Base pairs 

m) Replication

n) tRNA. 

o) Protein synthesis.

Biotechnology:
1.
Preparation of nutrient agar broth

2.
Techniques of sterilization using autoclave/pressure cooker

3.
Estimation of DNA & RNA 

4.
Estimation of Protein.

5.
Blotting techniques – observation of photograph

6.
Isolation of DNA and RNA– Demonstration Only

7.
Electrophoresis – Demonstration Only

8.
Spotters : 

a) Spirulina

b) Mushroom seed 

c) Penicillin 

d) Yeast 

e) Autoclave

f)    Pressure cooker 

g) Media 

h) Azolla 

i)    Air-filter
Bonafide Record of the work done in laboratory must be submitted,  while attending the examination.

♣♣♣♣♣♣♣♣♣♣
Scheme of Examination

1. Mounting of live sperms form a vertebrate Or 
            Sex chromatin [Buccal smear]. Write the procedure.


          15 marks.

2.
Identify & comment on the chick embryo stage

Or  placenta type Or Blotting techniques.



           05 marks.

3.         Finding out the trait type of the given Mendelian characters 
in man [ For any two characters like eye colour,ear lobe, chin, widow’s peak,hair          

 colour,handedness,etc.,] 

 ( Reasons should be given ) Or finding out the blood group 

for the given blood sample





10 marks.

4.
Spotters:
(2 + 1 + 2)





15 marks.

5.
Observation Note book





15 marks.

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB5C1
CORE COURSE X – ANIMAL PHYSIOLOGY AND IMMUNOLOGY

Unit – I:  
Food:
Composition, Classification, Characteristics, digestion and Assimilation of food.

Gastro-intestinal hormones.Endocrines of man: Pituitary, Thyroid, Parathyroid, Islets of Langherhans, Adrenals and sex glands 
Unit – II:   

Respiration:
Types of respiration in animals, Transitional respiration, Respiratory organs in Man, Mechanism of respiration, Respiratory pigments, Haemoglobin & Transport of Oxygen and Transport of CO2. 
Excretion:
Types of nitrogenous wastes – Ammonotelism, Uricotelism and Ureotelism, Structure of nephron : Urine composition and formation.  Osmoregulation:Osmoregulation and ionic regulation in fishes.

Unit – III:  

Circulation:
Types & components, structure and functions of Human heart – functional disorders and reasons – Electrocardiograph, 

Blood:
Composition,Functions and coagulation, Blood sugar, Blood pressure, and Blood cholesterol. Muscle Physiology:
Ultrastructure of sarcomere– Mechanism & theories of muscle contraction – Kymograph. 
Unit – IV: 

Nervous System: Structure, types and functions of neurons and Synapses – Mechanism and conduction of nerve impulses – Neuro–Muscular junction –Reflexes: components & types.

Reproduction:
Reproductive Cycles in man and  Birth Control in man.
Unit – V: Immunology:           
Immunity –Types –Innate & acquired and passive & active. Lymphoid organs –Primary and secondary ( Thymus, Bone marrow, Bursa of Fabricus, Spleen, Tonsil, Lymph node, Payer’s patches ).Immunoglobulin –structure and functions. Biological properties of Ig classes.

Interaction of antigen and antibody –Complement activation.

Reference: 
1. Anantakrishan T.N. et.al,2008 Animal Physiology, Viswanathan & Co. Chennai. 

2. PatchiRajan,G.2010. Animal Physiology, Seetha Lakshmi Ganesan Publishers, Shri Shanmuga Lakshmi Nilayam, Annamalaiyar Street, Vivekanandapuram North, Devakottai

3. Verma & Agarwal, Animal Physiology, S. Chand & Co, New Delhi. 

4. Hoaar S. William, General and comparataivae  Physiology, Prentice Hall of India Private Limited., New Delhi. 

5. Tonathan Abramoff David Male, Ivan M.Roitt, (1994). Immunology, Karger Barel.

6. Paul, W.K. (1989). Fundamental Immunology, Reven Press, New York.
7. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB5C2

CORE COURSE XI – ANIMAL BIOTECHNOLOGY

Unit - I







        

Introduction to basic tissue culture techniques; chemically defined and serum free media; animal cell cultures, their maintenance and preservation; various types of cultures- suspension cultures, continuous flow cultures, immobilized cultures; somatic cell fusion; cell cultures as a source of valuable products; organ cultures.

Unit - II

Applications of genetic Engineering in Industry, Alcoholic Fermentation, Medicine

(Insulin and Vaccine production) Agriculture (N2 fixation by rhizobium)—genetic manipulation of ‘nif’ gene and node gene.

Unit - III




          

Micromanipulation technology; equipments used in micromanipulation; enrichment of x and y bearing sperms from semen samples of animals; artificial insemination and germ cell manipulations; in vitro fertilization and embryo transfer; micromanipulation technology and breeding of farm animals.

Unit - IV







          

Concepts of transgenic animal technology; strategies for the production of transgenic animals and their importance in biotechnology; stem cell cultures in the production of transgenic animals.

Unit - V 

Bioethics – Public acceptance issues for biotechnology: Case studies/experiences from developing and developed countries. 

Biosafety management: Key to the environmentally responsible use of biotechnology. Ethical implications of biotechnological products and techniques. Social and ethical implications of biological weapons. 

Current Indian Scenario in Bio technology – centers, activities, achievements and bio-industries in  India. Challenges for the Indian Biotechnological research and industries.

Reference:
1. Ranga M.M, (2002). Animal Biotechnology. Agrobios India Limited, 

2. Ramadass P, Meera Rani S. (1997). Text Book Of Animal Biotechnology. Akshara Printers. 

3. Masters J.R.W. (2000). Animal Cell Culture: Practical Approach. Oxford University Press.

4. eBooks & CDs.

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB5P1

CORE COURSE XII – PRACTICAL – IV - Animal Physiology, IMMUNOLOGY, ANIMAL BIOTECHNOLOGY and MBE – 1 & 2.

Animal Physiology

1.
Oxygen estimation in water sample & Oxygen consumption by a fish.

2.
Action of salivary amylase of man in relation to the temperature.

3.
Study of ciliary activity / heart beat  of  F W Mussel in relation to the temperature.

4.
Qualitative analysis of excretory products, blood sugar & cholesterol.

5.
Observation of blood cells.

6.
Preparation of haemin crystals.

7.
Instrumentatin:


A] Haemoglobinometer B] Haemocytometer C] Sphygnomanometer


D] Kymograph

IMMUNOLOGY

1.
Handling of animals, immunization and antisera.

2.
Identification of cells in a blood smear.

3.
Identification of blood group.

4.
Lymphoid organs of a vertebrate.

5..
Antigen-antibody reactions.
ANIMAL BIOTECHNOLOGY

1.
Differentiation of heamolymph and blood

2.
Estimation of DNA from the blood of sheep and man.

3.
Isolation of DNA from blood

4.
Visit to Biotech Industry / Biotech Laboratory – A report to be submitted along with   

            Observation record – Compulsory.

Practicals for MBE 1 & 2 may be designed on their own while deciding the subjects by the course offering colleges themselves, considering the source of availability in their deparment.

Bonafide Record of the work done in laboratory must be submitted,  while attending the examination.

Scheme of Examination
1.
Estimation of oxygen in the sample /{OR} Oxygen consumption by fish

[OR] Rate of activity in salivary amylase action in man 

            [OR] Rate of activity in heart beat / ciliary activity in FW Mussel

15 marks. 

2.         Find out presence / absence of blood sugar / ammonia / urea / 

uric acid [OR] Identification of blood group.




05 marks.

3.
Comment on the given lymphoid organ / 

Antigen-antibody reactions






05 marks
            4.
Five spotters --- [1 from Immunology & 4 from MBE 1 & 2]

20 marks.

            5.
Observation note book






15 marks.

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB1E1

ELECTIVE COURSE I (A) - RECOMBINANT DNA TECHNOLOGY

Unit - I:

Restriction and Modification systems of Bacteria. Restriction enzyme: DNA Polymerases, DNA Ligase, methylase, Taq polymerase, polynucleotide kinase, alkaline phosphotase, revese transcriptase, DNase, S1nuclease, RNase, terminal deoxynucleotidyl transferase, RNA polymerase.

Unit - II:

Types and methods in probe construction, methods of labeling gene probes, identification of recombinant DNA. Construction of DNA libraries and genomic libraries, protein engineering.

Unit- III:

Introduction of cloned genes into the host cells: Transformation, transduction, Particle gun, electroporation, liposome mediated and agro packed co-cultivation.

Unit- IV:

Recombinant DNA techniques: Anti sense technology, terminator gene technology, site directed mutagenesis, hybridization techniques-southern, Western and Northern blotting

Unit - V:

Human genome project, Chromosome walking. PCR, RFLP, RAPD, DNA finger printing, Micro array and sequencing, gene therapy, DNA sequencing.

Reference:
1. Ernst L, Winnacker, (2003). from genes to clones, 2nd edition, Panima publishing

2. corporation, NewDelhi.

3. James D, Watson, (2001.) Recombinant DNA technology,2nd edition, WH Freeman and company, New York.

4. Glick and Pasternak,(1996). Molecular biotechnology, Panima publishing corporation. NewDelhi.

5. Brown T.A., (1998). Introduction to gene cloning, 3rd edition, Stanley Thomas Publishing Ltd, London.

6. Primrose S.B., (2003). Principles of gene manipulation,6th edition, Blackwell Science Ltd,Germany.
7. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB1E2
ELECTIVE COURSE I (B) –PRINCIPLES OF FOOD PROCESSING

Unit - I



Food and energy:- Constituents of food – carbohydrates, lipids, proteins, water, vitamins and minerals, dietary sources, role and functional properties in food, contribution to organoleptic and textural characteristics.

Unit - II



Food additives:- Classification, intentional and non-intentional additives, functional role in food processing and preservation; food colourants – natural and artificial; food flavours; enzymes as food processing aids.

Unit - III



Microorganisms associated with food:- Bacteria, yeasts and molds – sources, types and species of importance in food processing and preservation; fermented foods and food chemicals, single cell protein.

Unit - IV



Food borne diseases:- Classification – food infections – bacterial and other types; food intoxications and poisonings – bacterial and non-bacterial; food spoilage – factors responsible for spoilage, spoilage of vegetable, fruit, meat, poultry, beverage and other food products.

Unit -V



Food preservation:- Principles involved in the use of sterilization, pasteurization and blanching, thermal death curves of microorganisms, canning; frozen storage-freezing characteristics of foods, microbial activity at low temperatures, factors affecting quality of foods in frozen storage; irradiation preservation of foods.

Reference:
1. Coultate T.P. (1992). Food – The Chemistry Of Its Components, 2nd Edition,. Royal Society, London.

2. Sivasanker B, (2002). Food Processing And Preservation, Prentice-Hall Of India Pvt. Ltd. New Delhi.

3. Frazier W.C, Westhoff D.C, (2003). Food Microbiology, 4th Edition, McGraw-Hill Book Co., NY. 
4. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB1E3

ELECTIVE COURSE I(C) –MICROBIAL AND INDUSTRIAL BIOTECHNOLOGY
Unit- I



Overview of fermentation processes:- Overview of fermentation industry, general requirements of fermentation processes, basic configuration of Fermentor and ancillaries, main parameters to be monitored and controlled in fermentation processes.

Unit - II



Raw materials and media design for fermentation process:- Criteria for good medium, medium requirements for fermentation processes, carbon, nitrogen, minerals, vitamins and other complex nutrients, oxygen requirements, medium formulation of optimal growth and product formation, examples of simple and complex media, design of various commercial media for industrial fermentations – medium optimization methods

Unit - III



Production of primary and secondary metabolites:- A brief outline of processes for the production of some commercially important organic acids (e.g. citric acid, lactic acid, acetic acid etc.,); amino acids (glutamic acid, phenyalanine, aspartic acid etc.,) and alcohols (ethanol, butanol etc.,) Study of production processes for various classes of secondary metabolites: antibiotics: beta-lactams (penicillin, cephalosporin etc.), aminoglycosides (streptomycin etc.,) macrolides (erythromycin), vitamins and steroids.

Unit - IV 


Production of enzymes and other bioproducts:- Production of industrial enzymes such as proteases, amylases, lipases, cellulases etc., Production of biopesticides, biofertilisers, biopreservatives (Nisin), cheese, biopolymers (xanthan gum, PHB etc.,), single cell protein.

Unit - V



Production modern biotechnology products:- Production of recombinant proteins having therapeutic and diagnostic applications, production of vaccines. Production of monoclonal antibodies. Products of plant and animal cell culture

Reference:
1. Casida Jr, L.E., Industrial Microbiology, New Age International (P) Ltd.

2. Presscott L.M, (1996). Microbiology, 3rd Edition, brown publication,  

3. Wulf Cruger and Anneliese Crueger, Biotechnology, A Textbook of Industrial Microbiology, Panima Publishing Corporation.

4. Murrey Moo & Young, Comprehensive Biotechnology, Pergamon.
5. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB2E1
ELECTIVE COURSE II(A)– HUMAN GENETICS & GENETIC COUNSELING

Unit – I 

Human Chromosomes:- Karyotype, classification, application. Chromosome mapping, cytological maps, and gene arrangement. Human genome project; Social ethical and legal implications. Modes of inheritance: Pedigree charts; construction of pedigree charts for autosomal dominant and recessive traits, Sex linked recessive traits and Y linked traits.

Unit – II 

Multiple allelic inheritance; ABO blood groups; Rh blood group and significance.

Polygenic inheritance: Skin colour in man and Intelligence Sex determination – heterogametic theory; Sex Chromatin; Lyon hypothesis. Sex limited and sex influenced genes. Chromosome anomalies: Syndromes –Down, Klinefelter, Turner, XYY, Cri-du-Chat, Philadelphia.

Unit – III 

Common genetic disorders: Metabolic blocks in phenylalanine metabolism. Genetic cause, diagnosis and treatment of the following disorders – Thalassenia and Sickle cell anemia, Haemophilia, Muscular dystrophy, Diabetes and hypertension. Congenital defects- critical period in fetal development, chromosome anomalies and spontaneous abortion.

Unit – IV 

Genes and mental illness: Schizophrenia and psychosis, self-multilation and Lesch Nyhan syndrome. Heritatablity and Environment: Twin studies and impact of environmental factors on heredity. DNA polymorphism – DNA profiling and applications. Dermatoglyphics and genetic analysis.

Unit – V 

Genetic counseling – Determining risk; consanguinity; Teratogen; Prenatal diagnosis: Ultrasound scanning;Amniocentesis; Chronic villus sampling; AFP Test; Triple test; genetic screening; options available. Management of genetic disorders: Therapeutic measures; Gene therapy; Alternative reproductive technologies. Cancer genes; protoncogenes, oncogenes and artioncogenes; BRAC genes.

Reference: 

1. Bharnagar, Kottari and Mehta, (1999). Essentials of Human genetics, Orient Longman’s Ltd.
2. eBooks & CDs.

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB2E2
ELECTIVE COURSE II (B)– BIOLOGY OF CLONING VECTORS

Unit-I

Introduction to cloning vectors: Plasmid Biology. E.coli vector; properties of plasmid

(plasmids in gene transfer) plasmid compatibility, copy number control, PBR322, BAC and expression vectors in prokaryotes. 

Unit- II

Molecular biology of lambda, Lambda vectors; cosmid, phagemid. in-vitro packaging,

M13 and other viral vectors of prokaryotes. Laboratory and industrial applications of prokaryotes.

Unit -III

Cloning in Yeast: genetics of S.cerevisiae, identification of Yeast genes, Yeast vectors, YAC. Cloning in Bacillus. Plasmids and vectors, inducible promoters. Cloning in Streptomyces.

Unit-IV

Animal vectors; Selectable markers, SV40 Vectors, papiloma virus, Retero virus, Vaccinia virus. Bacculo virus, Ti plasmid as gene vector, Caulimo viruses, Gemini viruses, Transposable elements, RNA viruses, viroids.

Unit-V

RNA isolation, cDNA synthesis. Genomic and cDNA libraries. Site - directed mutagenesis

Reference:
1. Ernst L.Winnacker, (2003). Genes to clones, 2nd Edition, Panima publishing

corporation, NewDelhi.

2. Benjamin Lewin, (2004). Genes VIII, Pearson Education corporation, New Jersy

3. Alberts B, (1994). Molecula biology of the cell, Garland publishing Inc New York Friedfielder.D, (2002). Molecular biology,2nd Edition, Narosa publishing house, New Delhi.

4. Watson J.d, (2001) Recombinant DNA technology, 2nd Edition, WH Freeman and Company, New York.

5. Brown T.A, (1998) Introduction to gene cloning 3rd Efition, Stanley Thomas Pub ltd, Germany

6. Primbrose S.B, (2003). Principles of gene manipulation 6th Edition, Black well Sci ltd, Germany.

7. eBooks & CDs.

♣♣♣♣♣♣♣♣♣♣
III YEAR – V SEMESTER

 COURSE CODE: 5BAB2E3
ELECTIVE COURSE II (C) – BIOPHYSICS AND BIOINSTRUMENTATION

Unit -I

Conformation of Biological Macromolecules – Structure of Proteins – Primary, Secondary,Tertiary and Quaternary – Composition of proteins – Amino acids – Properties Structure of Nucleic Acids – Primary, Secondary, Tertiary and Quaternary – Composition of nucleic acids– Nucleoside and Nucleotides – Properties of nucleic acids – Polysaccharides – Lipids.

Unit -II

Forces that stabilizes the Macromolecules – Proteins and Nucleic acids – Hydrogen Bonding– Hydrophobic interactions – Ionic interactions – Disulfide Bonds – Glycosidic Bonds.

Unit -III

Techniques for the study of biological structure – Spectroscopy – Principles and applications of UV, Visible, NMR, Infra red and Raman Spectroscopy. X – Ray Scattering and Diffraction.

Unit - IV

Separation Methods – Chromatography – Affinity, Column, Paper, Thin Layer, Ion

Exchange, HPLC, Gel Filtration and GC.

Unit- V

Separation Methods – Sedimentation – Centrifugation – Ultracentrifugation – Diffusion – Macromolecular Diffusion - Electrophoresis – Agarose gel, Native PAGE and SDS – PAGE.

Reference:
1. Keith Wilson and John Walker (2003).Practical Biochemistry,–5th Edition,. Cambridge University Press    

2. Cantor and Schimmel, (2001). Biophysical Chemistry –W.H. Freeman and Company, 
3. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

 COURSE CODE: 5BAB6C1
CORE COURSE – XIII - ENVIRONMENTAL BIOTECHNOLOGY 
Unit - I

Factors & animal relationship:- Abiotic factors: Soil – Source, soil texture, soil profile, pedogenesis & causes of soil erosion. 
Biotic factors – Animal relationship – symbiosis – commensalisms – mutalism –Antagonism – Antibiosis – Parasitism – Predation – competition.
Unit - II
Temperature – Source, effect of temperature, tolerance, metabolism (Vont Hoffl’s law), adapdation to temperature- hibernation, aestivation, diapauses & homeothermy. 
Light - Source, light on water, biological effects on metabolism, pigmentation, colour change, reproduction, locomotion, movement and rhythm. 
Unit - III


Ecosystem & Biogeochemical Cycle:- Ecosystem –Definition –structure – pond ecosystem – primary production –secondary production – food chain – food web – trophic levels – energy flow – pyramid of biomass– pyramid of energy. Biogeochemical cycle: Nitrogen and Phosphorous.
Unit - IV
Pollution:-Pollution –Types –sources –effects –Air- water –land –Noise –Thermal –Pesticide –Radioactive. 

Green house effect, ozone and its importance – global warming – Acid rain– Bio accumulation – Biological control. 
Rural Biotechnology – Biofuels, Biogas- excluding hydrogen fuel. 
Unit - V

Industrial waste water management:- Water as a biological fluid - Waste water characteristics, biological waste water treatment, unit operations, design and modeling of activated – sludge process. Biodegradation of environmental contaminants – detergents, pesticides, hydrocarbons and cholorinated compounds.

Treatment of industrial wastes:- Dairy, dye, leather and solid waste management. 

Reference                             
1. Foster C.F., John Ware D.A, (1997). Environmental Biotechnology, Ellis Honwood Ltd.

2. Karnely D., Chakrbarty.K., Omen G.S,(1989). Biotechnology and Biodegradation, Advances in Applied Biotechnology Series, Vol, Gulf Publications Co., London.

3. Brown.C.H., Campbell I and Priost.F.G (1987). Introduction of Biotechnology – Black well Scientific Publications Oxford.

4. Ecology, Odum
5. eBooks & CDs..
♣♣♣♣♣♣♣♣♣♣
 III YEAR – VI SEMESTER

COURSE CODE: 5BAB6C2
CORE COURSE - xiv - BIOSTATISTICS, BIOINFORMATICS AND BIOETHICS
Unit – I 

Biostatistics: 
Data - Methods of collection, 
Classification, Sampling and Frequency distribution

Tabulation and diagrammatic & graphic representation, 

Unit – II 

Measures of central tendency -  for individual,discrete and continuous series data.
Measures of dispersion.

Unit – III 

Probability rules, 
Chi-square test – Goodness of fit.
Unit – IV 

Bioinformatics – 
Definition, Scope – Databases – Protein – DNA data base

Unit – V

Bioethics – Public acceptance issues for biotechnology: Case studies/experiences from developing and developed countries. 

Biotechnology and hunger: Challenges for the Indian Biotechnological research and industries.. 

Biosafety management: Key to the environmentally responsible use of biotechnology. Ethical implications of biotechnological products and techniques. Social and ethical implications of biological weapons.

Text Book:
1. PatchiRajan, G. & Siva Rama Krishnan.G., (2000). Biostatistics and Computer applications, Seetha Lakshmi Ganesan Publishers, Shri Shanmuga Lakshmi Nilayam, Annamalaiyar Street, Vivekanandhapuram North, Devakottai-630 303..

2. Saha.T.K.(1992) Biostatistics in theory and Practice, Emkay Publications., New Delhi

3. Mittal.C (2003) Fundamentals of Information Technology Pragathi Prakasam,Meerut.

4. B. Bergeron, Bioinformatics Computing, PHI, 2002.

5. Westhead, D.R., Parish, J.H., Twyman, R.M., Instant Notes In Bioinformatics, BIOS Scientific Publishers, 2000.

6. eBooks & CDs.

♣♣♣♣♣♣♣♣♣♣
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 COURSE CODE: 5BAB6P1
CORE COURSE - XV - PRACTICAL – V 

ENVIRONMENTAL BIOTECHNOLOGY, BIOSTATISTICS,

BIOINFORMATICS AND MBE  3

Environmental Biotechnology:

1.
Detection of transparency of water by Secchi disc 

2.
Estimation of dissolved oxygen of river, pond, sewage and industrial effluent

3.
Estimation of salinity & pH and its relation to temperature

4.
Estimation of free Carbon-di-oxide, Carbonates and Bicarbonates of water samples

5.
Study of pond Ecosystem.

6.
Field visit to expose the students to various ecological habitats, biodiversity and pollution affected areas – Compulsory.
BIOSTATISTICS :

1.
Data collection and Diagrammatic representations.

2.
Calculation of mean, median and mode for individual series, discrete series & continuous series data with reference to length and serrations of neem leaves 

3.
Calculation of dispersion values for grouped & ungrouped frequency data with reference to group of students height and weight. 

4.
Calculation of goodness of fit using coin toss method.
BIOINFORMATICS

1.
Copies of Genome – multiple alignment sequences. 

2.
Sequences of DNA 

3.
Sequences of  Proteins


4.
Study of atleast two samples of Genome sequences.

      Practicals for MBE 3 may be designed on their own while deciding the subjects by the course offering colleges themselves, considering the source of availability in their deparment.

Bonafide Record of the work done in laboratory must be submitted,  while attending the examination.

Scheme of Examination

1.  Calculation of central tendency values & dispersion values [OR]  
       Estimation of dissolved oxygen or CO2. Write the procedure.         
            15 marks.

2.  Biotech industry / laboratory visit report.




10 marks.

3.  Identify & comment on any one of the following

a. living fossil  / mimicry / secchi disc.




05 marks

4. Five spotters [ 2 from Biotechnology; 3 from electives ]


15 marks.

5. Observation note book & Field visit report (10 + 5)


            15marks

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER
COURSE CODE: 5BAB3E1

ELECTIVE COURSE – III (A)– MUSHROOM  CULTURE
Unit – I
Introduction to mushroom – Importance of mushroom and nutritive value – Lifecycle of mushroom


Unit - II
Identification of mushroom - Edible and poisonous mushrooms – Mushroom growth and Environment- Types of Mushrooms.

Unit – III                                                                   

Mushroom cultivation techniques :  Culture media preparation – Selection of mushrooms to be cultivated – Production of the culture or starter – Preparation of spawn –  preparation of the compost – Spawning, harvesting, post harvesting technology.

Unit – IV                                                                               

Major pests:  Insect Pests, Mite Pests, Viral, Bacterial, fungal. Mushroom insects diseases – Prevention and Control measures.

Unit – V

Preservation:  Short term storage & Long term storage. 

Receipes.

Marketing. Economics of Mushroom culture.

Reference
1. Pathak V.N, Nagendra Yadav & Maneesha Gaur, (1987). Mushroom
Production and Processing Technology, Published by Agrobios (India), Chopasani
Road, Jodhpur - 342 002.

2. Bahl N., (1984). Handbook of Mushroom, Oxford IBH, New Delhi 123p.

3. Garcha H.S. (1984). A manual of Mushroom Growing, PAU Publications,Ludhiana, 54p.

4. Marimuthu,T. Krishnamoorthy, A.S., and Jeyarajan.R,
(1991). Oyster Mushroom  

5. Production, Glimpses of Mushroom Research in Tamilnadu Agricultural University, TNAU Publishers, Coimbatore.

6. Kapoor J.N, (1989). Mushroom Cultivation, ICAR Publication, New Delhi.
7. eBooks & CDs.
♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE – 5BAB3E2
ELECTIVE COURSE – III (B) – VERMI CULTURE 

Unit – I                                                                                    

Classification – different species of earth worms. Morphology, anatomy and Physiology of earthworms. 


Unit – II                                                                                

Types of Vermi-composing – Roll of earth worms in composting –vermiculture – vermi-cast – vermi-technology and its applications –Physical, chemical and biological properties of vermi-compost. 


Unit – III                                                                              .

Raw materials for composting– requirements of vermi-composting.Maintenance of composting – Collection of vermi-compost – Efficiency of vermi-composting – General problems in production of vermi-composting.


Unit – IV                                                                                              

Advantage of vermi-composting – Applications of vermi-composting – Vermi-composting  of Agricultural and Urban Solid Wastes – Recycling of wastes through vermicomposting.


Unit – V                                                                                            

Small Scale or Indoor vermi-composting – Large scale or outdoor vermi composting. Effects of vermi-compost on soil properties.  

Vermi-compost – Quality & Economics. Prospects of vermi-culture as self employment venture.

Reference
1. Bhatnagar R.K., Palta, R.K. (1999). Earthworm Vermi Culture and Vermi Composting , Kalyani Publishers.

2. Aravind kumar, (2005), verms & vermitechnology, A.P.H.publising corporation, New Delhi. 

3. Gupta A.K, (2000). The complete technology book on vermiculture and vermicompost, National institute of industrial research.

4. Karaca A, (2011). Biology of earthworms, springer Heidelberg Dordrecht, New York. 
5. eBooks & CDs.

♣♣♣♣♣♣♣♣♣♣
III YEAR – VI SEMESTER

COURSE CODE – 5BAB3E3

ELECTIVE COURSE – III (C) – CLINICAL LAB TECHNOLOGY.

Unit – I    

Laboratory  designing and safety methods:- Laboratory designing, code of conduct for clinical laboratory. – Personal hygiene for laboratory technologists. – Accidents –Types and safety measures. – First Aid and precautions in laboratory.

Unit – II   

Blood:- Hematology : Phlebotomy ( Peripheral and venous ), Composition of blood –Plasma and corpuscles, cell study –Counting of cells –TC and DC, Platelets, PCV, ESR, Hb, BT & CT. a) Laboratory diagnosis of disorder:  Hemophilia, Sickle cell Anemia, Thalassemias and Leukemia,   Detection of malarial parasite. b) Blood Banking: ABO Blood group system – slide ABO grouping test, Rh Typing – Slide test,  Blood transfusion Compatibility testing.

c) Clinical Chemistry:  Blood glucose, GTT, Diabetes Mellitus – types, Urea, Cholesterol, Bilirubin. d) Serology:  Antigen – antibody reaction, Vidal test, VDRL, Rheumatoid factor, A.S.O. titre. e) Blood culture and sensitivity.

Unit – III    

Urine:- Collection, storage and transport of urine sample. Physical properties :  Colour, volume, specific gravity, odour, turbidity and pH. Chemical examination A:  Urine sugar, albumin, bile salts, bile pigments, urobilinogen, bencejone proteins, ketones. Microscopic examination of urine deposits :  Cast crystals – cells.  Pregnancy  test. Metabolic disorders – Phenylketonuria and Alkaptonuria. Urine :  Microbial culture and sensitivity.

Unit – IV  

Stool:- Specimen Collection, Storage and transport. Microscopic examination – Colour, odour, occult blood and pH. – ova and cyst – phage typing – stool microbial analysis – culture and sensitivity.

Unit – V    

Sputum & Semen:- Collection, storage and transport.  Microscopic examination – colour, Gram staning – AFB. Throat swab examination – smear, culture and sensitivity. Semen analysis – Collection of samples, gross examination, Microscopic examination – motility, total count and abnormality.

Reference 

1. Sood  R, (1999). Medical Laboratory Technology – Methods and interpretations,                     5th  Edition, Jaypee, New Delhi.

2. Mukherjee L.K., (1988). Medical Laboratory Technology,2nd Edition, Hill Publishing Ltd, New Delhi.

3. Alex, C., Sonnenwirth, (1998). Gradwohl’s Clinical Laboratory Methods and Diagnosis, Vols. 1&2, 8th Edition, BI Publication Ltd., New Delhi.
4. eBooks & CDs.
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