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S. 
No.  

SEM  Category  Paper Code  Title of the Paper  
Maximum Marks  

Minimum Marks 
for Pass  Hours 

Week  
Credit

s 
CIA  E.E  Total  CIA  E.E.  Total  

1.   
 
 
I  

Part I  17U1 ZOTI/H1  Tamil  �±I /  Hindi - I  25  75  100  10  30  40  6 3 

2.  Part II  17U1 ZOE1 English  -  I  25  75  100  10  30  40  6 3 

3.  Core  17U1ZOC1  Invertebrata  25  75  100  10  30  40  7 6 

4.  Core  17U1ZOCP1  Practical - I  ( Invertebrata )  40  60  100  16  24  40  3 4 

5.  Allied  17U1ZOBOA1  Allied Botany �± I  25  75  100  10  30  40  5 4 

 Allied  PL 17U2ZOBOAPL  Allied Botany Practical  (NS)  ---  ---  ---  ---  ---  ---  3 ---  

6 ES 17U1ZOES  Environmental Study  ---  100  100  ---  40  40  ---  1 

7  
 
 
 

II  

Part I  17U2 ZOT2/H2  Tamil �± II / Hindi �±II  25  75  100  10  30  40  6 3 

8 Part II  17U2 ZOE2 English �± II  25  75  100  10  30  40  6 3 

9 Core  17U2ZOC2  Microbiology  25  75  100  10  30  40  6 6 

10 Core  17U2ZOCP2  Practical - II  (Microbial Techniques )  40  60  100  16  24  40  3 4 

11 Allied  17U2ZOBOA2  Allied Botany �± II  25  75  100  10  30  40  5 4 

12 Allied  PL 17U2ZOBOAPL  Allied Botany Practical(N.S)  40  60  100  16  24  40  3 2 

13 VBE 17U2ZOVE  Value Based Education  25  75  100  10  30  40  ---  ---   

14 Skill Based 
Elective - I  

17U2ZOS1  Clinical Analysis of  Biological 
Samples  

25  75  100  10  30  40  1 1 

15  

 

 

III  

Part I  17U3 ZOT3/H3  Tamil �± III  / Hindi �± III  25  75  100  10  30  40  6 3 

16 Part II  17U3 ZOE3 English �± III  25  75  100  10  30  40  6 3 

17 Core  17U3ZOC3  Chordata  25  75  100  10  30  40  6 6 

18 Core  17U3ZOCP3  Practical - III  (Chordata)  40  60  100  16  24  40  3 4 

19  Allied  17U3ZOCHA1  Allied Chemistry - I  25  75  100  10  30  40  5 4 

 Allied  PL 17U4ZOCHAPL  Allied Chemistry Practical(N.S)  ---  ---  ---  ---  ---  ---  3 ---  

20. GS 17U2ZOGS  Gender Studies  ---  100  100  ---  40  40  ---  --  
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Minimum Marks for 
Pass  Hours 

Week  
Credits  
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21  
 
 
 

IV  

Part I  17U4 ZOT4/H4  Tamil �± IV / Hindi �±IV  25  75  100  10  30  40  6 3 
22 Part II  17U4 ZOE4 English �± IV  25  75  100  10  30  40  6 3 
23 Core  17U4ZOC4  Biochemistry, Biophysics and 

Biostatistics  
25  75  100  10  30  40  

6 6 

24 Core  17U4ZOCP4  Practical �± IV  (Biochemistry, 
Biophysics and Biostatistics)  

40  60  100  16  24  40  
3 4 

25 Allied  17U4ZOCHA2  Allied Chemistry �± II  25  75  100  10  30  40  5 4 
26 Allied  PL 17U4ZOCHAPL  Allied Chemistry Practical  40  60  100  16  24  40  3 2 
27 Skill Based 

Elective - II  
17U2ZOS2  Techniques in Clinical  Lab 

(Practical)  
25  75  100  10  30  40  

1 1 

28   
 
 
 
 

V 

Core  17U5ZOC5  Cell Biology & Genetics  25  75  100  10  30  40  6 5 
29  Core  17U5ZOC6  Developmental Biology & Evolution  25  75  100  10  30  40  5 5 
30 Core  17U5ZOC7  Immunology  25  75  100  10  30  40  4 4 
31 Core  17U5ZOCP5  Practical �± V (Cell Biology,  Genetics, 

D.B. and Evolution & Immunology )  
40  60  100  16  24  40  

4 4 

32 Major 
Elective I  

17U5ZOEL1A  
17U5ZOEL1B  

Public Health and Hygine  
Biosafety and IPR  

25  75  100  10  30  40  
4 4 

33 Major 
Elective II  

17U5ZOEL2A  
17U5ZOEL2B  

Aquaculture  
Vermiculture  

25  75  100  10  30  40  
4 3 

34 NME 17U5ZONME  Non -Major Elective  -  Aquaculture  25  75  100  10  30  40  2 1 
35 SSD 17U5ZOS SD Soft Skill Development  ---  100  100  ---  40  40  1 ---  

36  
 
 
 
 
 

VI  

Core  17U6ZOC8  Comparative Animal Physiology & 
Environmental Biology  

25  75  100  10  30  40  
5 5 

37 Core  17U6ZOC9  Molecular Biology & rDNA Technology  25  75  100  10  30  40  5 5 
38  Core  17U6ZOC10  Applied Zoology  25  75  100  10  30  40  4 4 
39 .  

Core  
 
17U6ZOCP6  

Practical -VI  (Animal Physiology, 
E.B, Molecular Biology, rDNA 
Technology & Applied Zoology )  

40  60  100  16  24  40  
6 4 

40 Major 
Elective III  

17U6ZOEL3A  
17U6ZOEL3B  

Bioinformatics  
Bioinstrumentation  

25  75  100  10  30  40  
4 4 

41 Major 
Elective IV  

17U6ZOEL4A  
17U6ZOEL4B  

Animal & Environmental Biotechnology  
Poultry Science  25  75  100  10  30  40  

4 3 

42 GK 17U6ZOGK  General Knowledge  -  100  100  -  40  40  1 ---  
43 CN 17U6ZOCN  Comprehensive Test  -  100  100  -  40  40  1 1 

  Extension Activities  ---  ---  ---  ---  ---  ---  ---  1 
 Total  4300     180  140  



 
 
 

B.Sc. ZOOLOGY (201 7  -  201 8 )  
 

 

Paper Code  
Total No. 
Of Papers  

Total Marks  
Total 

Credits  

 
Classification  

 

Part -  I  04  400  12  �— 

Part �± II  04  400  12  �— 

Part �± III  
Core  
Allied  
Major Elective  

 

 
16 
06  
04     

2 6  

 
1600  
600  
400  

2 6 00  

 
76 
20  
14  

1 10  

�— 

Part �± IV  
Environmental Studies  
Value based education  
Skill Based Elective  
Gender studies  
Non Major Elective   
Soft skill development  
G.K  
Comprehensive Test  

 

 
1 
1 
2 
1 
1 
1 
1 
1 

9  

 
100  
100  
200  
100  
100  
100  
100  
100  

900  

 
1 
--  
2 
--  
1 
--  
--  
1 

05  

�— 

Part �± V Extension Activity  1  X 

Total  4 3  4 3 00  140  �— 
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A.VEERIYA VANDAYAR MEMORIAL SRI PUSHPAM COLLEGE 

(AUTONOMOUS),  
POONDI, THANJAVUR DIST.      

 
 

Question Pattern fo r  UG and PG Programmes for students to 

be admitted during 201 7  �± 201 8  and afterwards  

 
 

Total Marks: 75  
 
 

QUESTION PATTERN  
 
 

SECTION �± A  
(Ques tion 1 to 10)  

10  x 2 = 20 Marks  
 
1.  Short Answer Questions  

 
2.  Two Questions from each units (All are answerable)   

 
 

SECTION �± B  
(Question 11 to 15)  

    5 x 5 = 25 Marks  
 
1.  �����3�D�U�D�J�U�D�S�K���W�\�S�H���T�X�H�V�W�L�R�Q�V���Z�L�W�K���³�H�L�W�K�H�U�������R�U�´���W�\�S�H���F�K�R�L�F�H���� 

 
2.  One question fro m each unit of the Syllabus.  
 
3.  Answer all the questions.  
 
 
 

SECTION �± C  
(Question 16 to 20)  

3 x 10 = 30 Marks  
 
1.  5 Essay type questions �± any three are answerable.  

 
2.  One questions from each unit of the Syllabus.  
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Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

I  1 7 U1ZOC1  INVERTEBRATA  7  6  

 
Objectives:  

1.  To know the nomenclature, systematic position, classification of Invertebrates with 
suitable examples.  

2.  To study the economic importance of protozoans, insects and molluscs.  
3.  To study the parasitic adaptation of invertebrates.  

Unit I  Hrs 18  
Principles of Taxonomy. General Characters and detailed classification of Phylum 

Protozoa upto classes with suitable examples of biological interest.  
Detailed study �± Param ecium  

General topic �±1. Protozoan diseases in human �±Malaria, Amoebiasis and Sleeping                       
Sickness .   2.  Protozoans Parasites of Man �± Plasmodium, Entamoeba,  

    Trypanosoma, Giardia and Leishmania, mode of infection and its control  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit II  Hrs 18  
General characters and detailed classification of phylum Porifera and  Coelenterata up 

to classes with suitable examples.  
Detailed study �± Ascon  Sponge , Obelia.  
General topics: 1. Can al system in sponges.  
                     2. Coral and coral reefs.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit III  Hrs18  
General characters and detailed classification of phylum Platyhelminthes and 

Nemathelminthes upto classes w ith suitable examples.  
Detailed study �± Taenia solium , Ascaris lumbricoides   
General topics: 1. Parasitic adaptation of platyhelminthes.  
                     2. Nematodes parasites in Man.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Uni t IV  Hrs 18  
General characters and detailed classification of Phylum Annelida and Arthropoda  upto 

classes with suitable examples . 
Detailed study �± Earthworm, Prawn  
General topics : 1. Peripatus and its affinities.  
                      2. Mouth parts of I nsects    

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit V  Hrs 18  
General characters and detailed classification of Phylum Mollusca and Echinodermata  

upto classes with suitable examples .  
Detailed study �± Lamellidens marginalis, Asteri as rubens.  
General topics:  1. Economic importance of Mollusca.  
                     2. Larval forms of Echinoderms.                   

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

References  
1.  Ekambaranatha Iyyer E.K �± A Manual of Zoology (Vol .I).  
2.  Kotpal, R.L. 1996. Modern Text Book of Zoology Invertebrates. Rastogi 

Publications, New Delhi.  
3.  Agarwal, V.K. 2003. Invertebrate Zoology. S.Chand & Company Ltd. New Delhi.  
4.  Nair, N.C., Leelavathy, L.Soundara Pandian, N.Murugan, T and Arumugam, N. 

2009.  A Text Book of Invertebrates. Saras Publications, Nagerkoil.  
5.  Rastogi, V.B. 1984. Invertebrate Zoology, Kedar Nath Ram Nath Publicationos, 

Meerut.  
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Course Outcome:  
�x To know the nomenclature, systematic position, classification of Invertebrates with 

suitable examples.  
�x To study the economic importance of protozoans, insects and molluscs.  
�x To study the parasitic adaptation of invertebrates.  
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Semester  Subject Code  Title of the Paper  
Hours  of 
Teaching 
/ Week  

No.  of 
Credits  

 
I  

 
1 7 U1ZOCP1  

 

 
Practical �± I  

 INVERTEBRATA  
 

 
3  

 
4  

 
Objectives:  

1.  To know the evolutionary trend in the digestive, nervous systems of Earth worm, 
Cockroach, Pila and Freshwater mussel.  

2.  To understand the mode of feeding in the insects observ ing the mouthparts.  
 

 
Dissections  
Earthworm     :  Digestive and nervous Systems.  
Prawn            :  Nervous system.  
Cockroach      :   Digestive, nervous and reproductive systems  
Pila               :  Alimentary Canal and nervous system   
F.W. Musse l   :  Digestive system  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Mountings  
Earthworm                 :   Body setae and penial setae  
Prawn                        :   Appendages  
Cockroach                  :   Mouthparts  
Honeybee                   :   Mout hparts  
Housefly                    :    Mouthparts  
Pila                           :    Radula  
Freshwater mussel      :   Pedal ganglion                              
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
LIST OF SPOTTERS  
 
Protozoa  :  Entamoeba,  Trypanos oma.  Paramecium �± Binary fission 

and Conjugation, Plasmodium  
Porifera  :  Sponge -  Gemmules, spicules,   
Coelenterata  :  Obelia �± entire, medusa; Physalia,  Aurelia, Sea anemone 

and Corals   
Platyhelminthes  :  Fasciola hepatica entire, T.S. Redia, Cercari a, Taenia solium 

�± entire, T.S. and Scolex.   
Nematoda  :  Ascaris male and female, T.S. of male and female, 

Dracunculus, Ancylostoma and Wuchereria    
Annelida  :  Neries entire, Parapodium, Heteroneries, Earthworm entire, 

Leech entire , T.S. of Leech, neph ridium, Trochophore larva, 
Peripatus.  

Arthropoda  :  Daphnia, Cyclops,  Sacculina,  Limulus.  
  Nauplius, Zoea, Mysis, Megalopa, Phyllososma, Alima,   
  Honey bee, Bombyx mori.    
Mollusca  :  Chiton, Dentalium, Sepia, Nautilus, Mytilus, Loligo  

Glochidium  Larva.  
Echinodermata  :  Starfish, Sea urchin, Sea �±Cucumber.    

Bipinnaria larva, Auricularia Larva, Pluteus Larva, 
�3�H�G�L�F�H�O�O�D�U�L�D�����$�U�L�V�W�R�W�O�H�¶�V���/�D�Q�W�H�U�Q���� 
 
A record of lab work and report on field trip should be 
maintained and submitted at the time of practi cal 
examination for valuation.    
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Mark Details:  

Methodology  =  20  

Execution  =  30  

Record   =  10  

Total  =  60  

 
Reference:  

1.  G.S. Sandhu �± Advanced Practical Invertebrate Zoology,  
2.  Gurdarshan Singh �± Manual of Laboratory specimens �± Invertebrates.  
3.  H.S. Bharmah �± Practical Zoology : Invertebrates.  
4.  K.R. Aneja �± Experiments in Microbiology.  
5.  Gunasekaran P. �± Lab manual in microbiology.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
            Candidates will be required to identify and comment  upon specimen  of 

Zoological interest Microscopic preparations, pertaining to types and examples studied 

under classification.  A record of laboratory work and a report on local field trip should be 

maintained and submitted at the time of practical examina tion for valuation.  

 
Course Outcome:  
�x To know the evolutionary trend in the digestive, nervous systems of Earth worm, 

Cockroach, Pila and Freshwater mussel.  
�x To understand the mode of feeding in the insects observing the mouthparts.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/Weeks  

No. of 
Credits  

 
I  
 

1 7 U1ZOBOA1  Allied Botany �± I  5  4  

 
 
 

Objectives:  
�™ To make the students more competent in plant science and acquire skills to 

engage themselves in self -employment espe cially in different fields like 
Horticulture and Mushroom culture. To expose avenues of opportunities in the 
field of Plant Biotechnology which is growing phenomenally.  
 

 
Unit I            Hrs 1 5  

Elementary knowledge of bacteria, Classification. Ultrastruc ture of E.coli . 

Economic importance of bacteria. General account of plant viruses (TMV).  

 
Unit II           Hrs  1 5  

Classification of cryptogams. Study of Nostoc, Chlorella, Ectocarpus, Polysiphonia, 

Albugo . 

Unit III           Hrs 1 5  
 Penicillium, Polyporus, Polytrichum, Lycopodium, Cycas (excluding developmental 

studies).  

Unit IV           Hrs 1 5  
 Types of tissues, Primary structure of dicot stem, root and leaf. Secondary 
thickening in dicot stem. Structure of mature anther and ovule, fertilization, structure of 
dicot embryo.  
 
Unit V            Hrs 1 5  
 Absorption of water, photosynthesis: Light reaction, dark reaction (Calvin cycle); 
�5�H�V�S�L�U�D�W�L�R�Q�����*�O�\�F�R�O�\�V�L�V�����.�U�H�E�¶�V���F�\�F�O�H�� 
 
 
Books for Reference:  

1.  Ganguly, A.K., (1971). General Botany, Vol. II, The New Book Stall, Calcutta.  
2.  Rao, K.N., Krishnamurthy, K.V. and Rao, G., (1979). Ancillary Botany, 

Viswanathan Private Ltd.  
3.  Dutta, A.C., College Botany, Vol. I & II.  

Course Outcome:  
To make the students more competent in plant science and acquire skills to engage 
themselves in self - employment especially in different fields like Horticulture and 
Mushroom culture. To expose avenues of opportunities in the field of Plant Biotechnology 
which is growing phenomenally.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teachi ng 
/Weeks  

No. of 
Credits  

 
I & II  

 
1 7 U2ZOBOAPL  Allied Botany �± Practical (NS)  3  -  

 
Objectives:  

�™ To identify the families from locally available plants.  
�™ To know the various forms of algae, fungi, bryophytes, pteridophytes and 

gymnosperms  
�™ To study the variou s aspects of internal structures of root, stem and leaves.  
�™ To make the students to understand the various principles of physiological 

experiments.  
�™ To understand the techniques of horticulture and mushroom cultivation.  

 
 

A study of the vegetative and repro ductive structures of the following genera �± 

Nostoc, Chlorella, Ectocarpus, Polysiphonia, Albugo,  Penicillium, Polyporus, Polytrichum, 

Lycopodium, Cycas.  

 

 A study of the simple and complex permanent tissues. �± Internal structures of 

stem, root, leaf (both  dicot and monocot).  

  

To Critically comment on simple experimental setup in physiology.  

 

 Observe the morphological characters of the following families -  Annonaceae, 

Rutaceae, Rubiaceae, Apocynaceae, Euphorbiaceae and Poaceae.  

 

Acquire elementary practic al knowledge on Biotechnology, Horticulture and 

Mushroom cultivation (photos/diagrams/techniques/implements/tools).  

Course Outcome:  
�x To identify the families from locally available plants.  
�x To know the various forms of algae, fungi, bryophytes, pteridophytes  and 

gymnosperms  
�x To study the various aspects of internal structures of root, stem and leaves.  
�x To make the students to understand the various principles of physiological 

experiments.  
�x To understand the techniques of horticulture and mushroom cultivation  
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Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

II  1 7 U2ZOC2  MICROBIOLOGY  6  6  

   
Objectives:  

1.  To study about the Microscope �± structure and function of various microscopes.   
2.  To study the classification of microorga nisms and their structure.  
3.  �7�R�� �V�W�X�G�\�� �D�E�R�X�W�� �W�K�H�� �S�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �E�D�F�W�H�U�L�D�O�� �F�X�O�W�X�U�H�� �P�H�G�L�X�P�� �D�Q�G�� �*�U�D�P�¶�V�� �V�W�D�L�Q�L�Q�J��

techniques.  
4.  To study the pathology of various microbes.  
5.  To study the role of microbes in agriculture, food and dairy industries.   

 
Unit I  Hrs 18  
          Classification: Prokaryotic and eukaryotic microorganisms �± viruses, bacteria, algae, 
fungi, protozoans. Scope of Microbiology �± Microscopy �± optical, TEM and SEM . 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit II  
         Ste rilization methods �± dry heat, moist heat, radiation, chemical, filteration; 
�V�L�J�Q�L�I�L�F�D�Q�F�H�� �R�I�� �3�D�V�W�H�X�U�¶�V�� �H�[�S�H�U�L�P�H�Q�W�� Nutritional classifications of microorganisms. 
Basic structure �± Virus, Bacteria and yeast  

Hrs 18  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit III  Hrs 18  
Bacterial culture technology �± Bacterial culture medium �± composition and preparation. 

Types of Media. Bacteria -  Isolation and pure cultures  -  Serial dilution technique, Streak plate 
method and  Pour plate method  -  Gram st aining technique �± Preservation and maintenance of 
bacterial culture.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit IV  Hrs 18  
Human diseases caused by microbes.  
Viral diseases:  Influenza, Mumps, Viral Hepatitis, Poliomyelities, AIDS, a nd Chicken 
pox.  
Bacterial diseases:  Pneumonia, whooping cough; Typoid, Cholera, Diphtheria, 
Tuberculosis and Leprosy.  
Fungal Diseases : Mycoces, Aspergillosis;  
Vaccines.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit V  Hrs 18  
Agricult ural microbiology  -  Azosp irillum, Azolla, Ac etobacter  and BGA -  Mass 

production . Phosphate biofertilizer and VAM fungi.  
 
References:  

1.  Ross, F.C. �± Introductory Microbiology (Bell and Howell Co, London).  

2.  Pelzer, M.J.Reid, R.D and Chan, E.C.S �± Micro biology (Mc Graw Hill).  

3.  Purohitm S.S. Microbiology �± Fundamentals and Applications, (Agro Bios).  

4.  Dubey, R.C. & Maheshwari, D.K. A Text Book of Microbiology. (S.Chand & Co.)  

5.  Sharma, P.D. �± Microbiology (Rastogi Publication).  

6.  Powar, C.B and Daginawala, H.E �± General Microbiology (Himalaya Publishing House Meerut).  

7.  Anita Rozar �± Practical methods for Environmental Microbiology and Biochemistry.  

8.  Bisen �± Handbook of Microbiology (CBS Pulishers, New Delhi).  

9.  Michael, J. Waites �± Indus trial Microbiology �± and Introduction (Blackwell Sciences, New York)  

10.  Patel, A.H. �± Industrial Microbiology (Tata Mc Graw Hill Publishers).  

11.  Power, C.B. and Dagina Wala �± Industrial Microbiology (Tata Mc Graw Hill).  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
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Course Outcome:  
�x To study about the Microscope �± structure and function of various microscopes.   
�x To study the classification of microorganisms and their structure.  
�x �7�R���V�W�X�G�\���D�E�R�X�W���W�K�H���S�U�H�S�D�U�D�W�L�R�Q���R�I���E�D�F�W�H�U�L�D�O���F�X�O�W�X�U�H���P�H�G�L�X�P���D�Q�G���*�U�D�P�¶�V���V�W�D�L�Q�L�Q�J��

techniques.  
�x To study the pathology of various microbes.  
�x To study the role of microbes in agriculture, food and dairy industries.  
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Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Cre dits  

 
II  

 
1 7 U2ZOCP2  

 
Practical �± II    

MICROBIAL TECHNIQUES  
 

 
3  

 
4  

   
Objectives:  

1.  To study about the Microscope �± structure and function of various microscopes.   
2.  To study the classification of microorganisms and their structure.  
3.  To study about the pre �S�D�U�D�W�L�R�Q�� �R�I�� �E�D�F�W�H�U�L�D�O�� �F�X�O�W�X�U�H�� �P�H�G�L�X�P�� �D�Q�G�� �*�U�D�P�¶�V�� �V�W�D�L�Q�L�Q�J��

techniques.  
4.  To study the pathology of various microbes.  
5.  To study the role of microbes in agriculture, food and dairy industries.   

 
PRACTICALS  

1.  Cleaning and preparation of glasswares.  

2.  Sterilization of glasswares and media.  

3.  Preparation of fungal culture media �± PDA and Rose Bengal Agar medium.  

4.  Preparation of Bacterial culture media �± NA and Nutrient broth medium.  

5.  Identification of microorganisms in water and soil samples.  

6.  Pure culture technique �± Seri al dilution, Streak plate and pour plate technique.  

7.  Staining techniques �± �*�U�D�P�¶�V���V�W�D�L�Q�L�Q�J���D�Q�G���/�D�F�W�R�S�K�H�Q�R�O���F�R�W�W�R�Q���E�O�X�H���V�W�D�L�Q�L�Q�J�� 

8.  Biochemical test �± Fermentation of Carbohydrate and Amylase test.  

SPOTTERS  

 Hot air oven, Autoclave, Pressure cooker, Agar plate , Inoculation needle, Petri 

plates, Laminar air flow, Colony counter, Haemocytometer.  

 

 HIV, Bacteriophage, Yeast, E.coli, Pseudomonas, Bacillus subtilis, Streptococci, 

Vibrio cholera, Aspergillus niger , A.flavous, Pencillium janthinelum , P.citrinum and 

Fusarium sp.   

Course Outcome:  
�x To study about the Microscope �± structure and function of various microscopes.   
�x To study the classification of microorganisms and their structure.  
�x �7�R���V�W�X�G�\���D�E�R�X�W���W�K�H���S�U�H�S�D�U�D�W�L�R�Q���R�I���E�D�F�W�H�U�L�D�O���F�X�O�W�X�U�H���P�H�G�L�X�P���D�Q�G���*�U�D�P�¶�V���V�W�D�L�Q�L�Q�J��

techniques.  
�x To study the pathology of various microbes.  
�x To study the role of microbes in agriculture, food and dairy industries.  
 
 
 
 
 



B.Sc., Zoology with Biotechnology  
 

11 
 

Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/Weeks  

No. of 
Credits  

 
II  
 

1 7 U2ZOBOA2  Allied Botany �± II  5  4  

 
Objectives:  

�™ To enable the students to get a fair knowledge of morphology and taxonomy 
of angiosperms.  

�™ To learn the applied aspects of biotechnology, horticulture and mushroom 
cultivation.  

 
Unit I            Hrs 1 5  

Morphology �± leaf and its modifications , inflorescence, flower & fruits. General 
�R�X�W�O�L�Q�H���R�I���%�H�Q�W�K�D�P���D�Q�G���+�R�R�N�H�U�¶�V���V�\�V�W�H�P���R�I���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�� 
 

Unit II           Hrs 1 5  
 Study of the range of characters and economic importance of Annonaceae, 
Rutaceae, Apocynaceae, Euphorbiaceae, Poaceae.   
 

Unit II I           Hrs 1 5  
 Biotechnology �± definition, principles of genetic engineering, rDNA technology.   
 

Unit IV           Hrs  1 5  
 Horticulture, scope and importance; Propagation methods (Cuttage, Layerage and 
Air layering). Gardening and Landscaping, Lawns, I ndoor plants, Bonsai techniques.  
 

Unit V            Hrs 1 5  
 Mushroom cultivation �±Introduction, Nutritive value and importance of 
mushrooms. Cultivation of Oyster mushroom, spawn preparation, preservation of 
mushrooms, Receipes made from mushrooms (Mushroom  soup and omelette).  
 
 
Books for Reference:  

1.  Ganguly, A.K., (1971). General Botany, Vol. II, The New Book Stall, Calcutta.  
2.  Rao, K.N., Krishnamurthy, K.V. and Rao, G., (1979). Ancillary Botany, 

Viswanathan Private Ltd.  
3.  Dutta, A.C., College Botany, Vol. I & I I.  
4.  Gupta, P.K., Elements of Biotechnology Rastogi and Company.  
5.  Suman, B.S. and Sharma, V.P., Mushroom Cultivation and used Agrobios (India), 

Jodhpeq.  
6.  Kumar, N., (1999). Introduction to Horticulture, Rajalakshmi Publications, 

Nagercoil.  

Course Outcome:  
�x To e nable the students to get a fair knowledge of morphology and taxonomy of 

angiosperms.  
�x To learn the applied aspects of biotechnology, horticulture and mushroom cultivation.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/Weeks  

No. of 
Credits  

 
I & II  

 
1 7 U2ZOBOAPL  Allied Botany �± Practical (NS)  3  2  

 
Objectives:  

�™ To identify the families from locally available plants.  
�™ To know the various forms of algae, fungi, bryophytes, pteridophytes and 

gymnosperms  
�™ To study the various aspects of internal st ructures of root, stem and leaves.  
�™ To make the students to understand the various principles of physiological 

experiments.  
�™ To understand the techniques of horticulture and mushroom cultivation.  

 
 

A study of the vegetative and reproductive structures of th e following genera �± 

Nostoc, Chlorella, Ectocarpus, Polysiphonia, Albugo,  Penicillium, Polyporus, Polytrichum, 

Lycopodium, Cycas.  

 

 A study of the simple and complex permanent tissues. �± Internal structures of 

stem, root, leaf (both dicot and monocot).  

  

To Critically comment on simple experimental setup in physiology.  

 

 Observe the morphological characters of the following families -  Annonaceae, 

Rutaceae, Rubiaceae, Apocynaceae, Euphorbiaceae and Poaceae.  

 

Acquire elementary practical knowledge on Biotechn ology, Horticulture and 

Mushroom cultivation (photos/diagrams/techniques/implements/tools).  

 
Course Outcome:  
�x To identify the families from locally available plants.  
�x To know the various forms of algae, fungi, bryophytes, pteridophytes and 

gymnosperms  
�x To stu dy the various aspects of internal structures of root, stem and leaves.  
�x To make the students to understand the various principles of physiological 

experiments.  
�x To understand the techniques of horticulture and mushroom cultivation.  
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Semester  
Subject  

Code  
Title of the Paper  

Hours of 
Teaching 

/Week  

No. of 
Credits  

II  17U2ZOS1  
SKILL BASED EDUCATION �±I  

CLINICAL ANALYSIS OF BIOLOGICAL 
SAMPLES  

1  1  

 
Objectives:  

1.  To study the Safety regulation and first aid.  

2.  To know the Clinical tests of Blood, Urine, Sput um, Stool, Semen.  
 

  
UNIT -  I   

                                                                                                                                 

         Scope for study of clinical laboratory technology. Functional Components of 

Clinical  Labs. Needs of Clinical Labs. Safety regulation and first aid. Analysis of Semen, 

Sputum, Stool -  EGC, EEG.  

 

UNIT �± II  

 

Blood cell counting -  Erythrocyte sedimentation rate (ESR), Determination of 

packed cell volume. (PCV) Determination of Haemoglobin, De termination of Blood 

sugars (glucose), Cholesterol, Urea, Albumin, Hypoglycaemia and Hyperglycamia.  

______________________________________________________________________  

Reference:  

1.  Biological chemistry �± Lehinger  

2.  Human physiology by peark.  

3.  Medical Laboratory Technology �± A procedure manual for routine diagnostic 

Tests �± Vol �± I �± III By Kanai L. Mukherjff.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
Course Outcome:  
�x To study the Safety regulation and first aid.  
�x To know the Clinical tests of B lood, Urine, Sputum, Stool, Semen.  
 
 
 
 
 
 
 
 
 
 
 







B.Sc., Zoology with Biotechnology  
 

14 
 

Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

III  1 7 U3ZOC3  CHORDATA  7  6  

 
Objectives:  

1.  To study about the chordate animals upto orders with suitable examples.  
2.  To study abou t the accessory respiratory organs and migration of fishes.  
3.  To study the parental care in Amphibia, poisonous and non -poisonous snakes of South India.  
4.  To study the flight adaptation and migration of birds.  
5.  To study prototheria, metatheria and dentition in mammals.  
6.  To study the detailed information about Amphioxus, Scoliodon, Frog, Pigeon and Rat.  

Unit I  Hrs 18  
General characters of Chordata and its outline classification �± Origin of Chordates �± 

General characters of Prochordates and its classification.   
Detailed study �± Amphioxus  
External features of Balanoglossus and Ascidia n.  
Retr ogressive metamorphosis in Ascidian.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit II  Hrs 18  
Pisces �± General characters and classification upto orde rs with suitable  
examples.  External characters of petromyzon.  
Detailed study �±  Scoliodon  (Shark)  
General topics: 1. Accessory respiratory organs of fishes  
                     2. Migration of fishes.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit III  Hrs 18  
Amphibia and Replitia �±General characters and classification upto orders with 

examples. Frog �± Morphology and life history  
Detailed study �± Calotes.    
General topics: 1. Parental care in Amphibia  
                     2. Identific ation of Poisonous and non -poisonous snakes in South India.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit IV  Hrs 18  
Aves �± General characters and classification upto orders with examples.  
Detailed study �± Pigeon  
General topics :  1. Flight Adaptation  
                      2. Flightless birds.  
                      3. Migration of birds.                             

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit V  Hrs 18  
Mammalia �± General characters and classificat ion upto orders with examples.  
Detailed study: Rat  
General topics: 1. Prototheria and Metatheria �±Salient features and examples.  
                      2. Dentition in Mammals.  
                      3. Adaptations of Aquatic Mammals.  

 
References  

1.  Ekambar anatha Iyyer E.K �± A Manual of Zoology (Vol.II)  (Chordata).  
2.  Kotpal,R.L.1996. Modern Text Book of Zoology Vertebrates. Rastogi Publications, New 

Delhi.  
3.  Alexander �± The Chordates.  
4.  Goodrich �± Structure and Development of Vertebrata (Vol.I and II)  
5.  Jothie, M. �±Chordate Morphology.  
6.  Dhami,P.S. and Dhami, J.K.1982. Chordate Zoology, R.Chand & Co. Publishers, New Delhi.  
7.  Waterman, A.J. 1971. Chordate structure and function. Macmillan Company, New Delhi.    
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Course Outcome:  
�x To study about the chordate animals upto or ders with suitable examples.  
�x To study about the accessory respiratory organs and migration of fishes.  
�x To study the parental care in Amphibia, poisonous and non -poisonous snakes of 

South India.  
�x To study the flight adaptation and migration of birds.  
�x To stud y prototheria, metatheria and dentition in mammals.  
�x To study the detailed information about Amphioxus, Scoliodon, Frog, Pigeon and Rat.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No.  of 
Credits  

 III  1 7 U3ZOCP3  Practical �± III                                       
CHORDATA  

3  4  

 
Objectives:  

1.  To know the various systems of Calotes and Rat.   
2.  To study the important chordate animals as spotters.  

 
DISSECTION  

1.  Fish   :   Digestive System, A rterial system and venous system  

2.  Rat        :   Digestive System, Arterial system and venous system  

MOUNTING  : Placoid scale of shark, Brain of Fish  and Rat.  

 

Candidates are required to indentify and comment upon specimen of Zoological interest, 

microsc opic preparations pertaining to types and examples studied under classifications and 

osteology of types.  

 

LIST OF SPOTTERS �± CHORDATES  

Amphioxus, Balanoglossus, Tornaria larva, Ascidia, Petromyzon, Shark, Mullet, Eel, 

Arius, Exocoetus, Saccobranchus, Sy napta, Echenies, Gambusia, Clarias, Anabas, Varanus, 

Draco, Calotes, Hemidactylus, Chaemeleon, Oligodon, Cobra, Viper, Python, Pit viper, Pigeon, 

Owl, Parrot, Kingfisher, Rat, Bat, Loris, Dentition �± Rabbit.  

Pectoral, girdle                : Frog, Calotes , Pigeon and Rabbit  

Pelvic Girdle                   : Frog, Calotes, Pigeon and Rabbit  

Fore and Hind Limbs     : Frog, Calotes, Pigeon and Rabbit  

Skull                               : Frog, Calotes, Pigeon and Rabbit  

 

Reference:  

1.  G.S. Sandhu �± Advanc ed Practical Chordate Zoology  

2.  Gurdarshan Singh �± Manual of Laboratory specimens �± Chordates  

3.  H.S. Bharmah �± Practical Zoology; Chordates.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
Course Outcome:  
�x To know the various systems of Calotes and Rat.  
�x To study the important chordate animals as spotters.  
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Semester  Subject code  Title of the paper  
Hours of 

Teaching/ 
Week  

No. of 
Credits  

III  17U3ZOCH A1  
Allied chemistry - I                       

(For Biologists)  
 

5  4  

 
 

UNIT  I  Fundamental concepts  
Bonding  �± nature of bonds �± ionic, covalent, coordinate and hydrogen bonds -

Cleavage of covalent bonds �±homolytic and heterolytic fission �±electrophiles, nucleophiles 
and free radicals. Types of organic reactions �± substitution, addition, elimination, 
rearrangement �±definition and examples. Hybridisation �± states of hybridization of carbon 
in methane, ethane, ethylene, acetylene.  
 
 

UNIT  II  Fuel gases, Plant nutrients and Fertilizers  
Fuel gases �± natural gas, water gas, semi water gas, carburetted water gas, 

producer  gas, LPG and oil gas �± composition, manufacture (elementary idea) and uses.  
Plant nutrients �± major nutrients �± role of nitrogen, phosphorus and potassium in plant 
life, micro nutrients.  Fertilizers �± definition, urea, ammonium sulphate, superphosphate 
of lime, triple superphosphate and potassium nitrate �± preparation and uses.  
 

UNIT  III  Industrial Organic Chemistry   
Pesticides �±DDT, BHC �±preparation and uses. Refrigerant �±freon12 �± preparation,   

properties and uses.  Polymers �± definition, classification �± natural and synthetic, homo 
and copolymers, natural polymers �± cotton, silk and wool, preparation and applications 
of the synthetic polymers  �± polythene, PVC, teflon and nylon. Synthetic dyes �± 
classification, preparation and uses of methyl orange and indi go, food colours.   
 
 

UNIT IV  Colloidal State and Chromatography  
Colloidal system �± definition, types -Emulsions �± definition, types �± o/w and w/o 

emulsions �±tests for identification, properties and applications. Gels �±definition, 
classification, preparation a nd properties �±syneresis, imbibition and thixotropy. 
Electrophoresis �±applications. Chromatography �±column and paper chromatography �±
experimental procedures only.  
 
 

UNIT  V  Pharmaceutical chemistry  
Antiseptic & disinfectants �± phenolic compounds �± Dettol, phen yle & Lysol �± 

Definition �± differences �± medicinal uses and side effects. Anaesthetics �± general 
anaesthetics and local anaesthetics �± Definition, examples, uses and side effects.  
Analgesics �±narcotic �±morphine  & pethidine, non -norcotic �±salicylic acid & its d erivatives �±
medicinal uses and side effects. Organic pharmaceutical aids �± Preservatives, 
antioxidants, colouring, flavouring and sweetening agents �±Definition, examples and 
uses.  
 
Text Books:  
1.   Text Book of Ancillary Chemistry,  V.Veeraiyan  et al,revised ed ition, 1997.  
2.  Allied Chemistry,  R.Gopalan  and S.Sundaram,  S.Chand & Sons, 2 nd  edition, 1993.  
 
Reference Books:  
1.  Text Book of Organic Chemistry , P.L. Soni  and H.M. Chawla , S.Chand & Sons, , 29 th  edition, 

2014 (Unit III).  
2.  Principles of Inorganic Che msitry, B.R. Puri,  L.R. Sharma  and K.C. Kalia  Vishal Publishing 

Co, Reprint  2016 (Unit I & II).  
3.  Principles of Physical Chemistry,  B.R.Puri, L.R. Sharma, Vishal          
     Publishing Company, Jalandhar, 44 th  edition 2009. (Unit IV)  
4.  A text book o f pharmaceutical chemistry, Jayashree Ghosh , S.Chand and Company Ltd., New 

Delhi, 1 st  edition, 2004. (Unit V )  
5.  Pharmaceutical Chemistry, S. Lakshmi , S.Chand & Company Ltd., New Delhi, 3 rd  edition, 

2004.  (Unit V)  
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Course Outcome:  
�x Students should able to  understand the standardized names and symbols to 

represent atoms, molecules, ions and apply on chemical reactions.  
�x Students should able to explain the behavior and interactions between matter and 

energy at both the atomic and molecular levels.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

 
III & IV  

 
17U4ZOCH APL  

 
Allied chemistry practical  

(NS)  

 
3+3  

 
-  

 
A.  Volumetric Analysis  

 

1.  Estimation of HCl (or H 2SO4)  by NaOH using  a standard oxalic acid solution  

2.  Estimation of NaOH by H 2SO4 ( or HCl ) using a standard Na 2CO3 solution  

3.  Estimation of oxalic acid by KmnO 4 �X�V�L�Q�J���D���V�W�D�Q�G�D�U�G���0�R�K�U�¶�V���V�D�O�W���V�R�O�X�W�L�R�Q 

4.  Estimation of Ferrous sulphate by KmnO 4 using a standard oxalic acid solution . 

5.  �(�V�W�L�P�D�W�L�R�Q���R�I���0�R�K�U�¶�V���V�D�O�W���E�\���.�P�Q�24 using a standard oxalic acid solution.  

6.  Estimation of KMnO4 by thio using a standard K 2Cr2O7 solution.  

7.  Estimation of K 2Cr2O7 by thio using a standard CuSO 4 solution  

8.  Estimation of  CuSO 4  by thio using a standard K 2Cr2O7 solution  

 
B.  Organic qualitative analysis  

Systematic analysis of an organic compound, Preliminary tests, detection of 

element present, Aromatic or aliphatic, Saturated or unsaturated, nature of the 

functional group  and exhibiting confirmatory tests  for gi ven organic compounds.  

 

The following substance are prescribed:  

Benzoic Acid , Cinnamic acid, Phenol , Cresol, Aniline , Toludine, Urea, 

Benzaldehyde, Glucose  

 

Reference:  

1. Venkateswaran V. Veerasamy R. Kulandaivelu A.R., Basic principles of Practical 

Chemistry, 2nd edition, Sultan Chand & sons, New Delhi,  (1997)  

 
Course Outcome:  
�x Facilitate the learner to make solutions of various molar concentrations.  
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Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

IV  1 7 U4ZOC4  BIO - CHEMISTRY, BIO - PHYSICS 
AND BIO - STATISTICS  

6  6  

 
Objectives:  

1.  To study the classification, structure and biological importance of carbohydrates, 
protein, lipid .  

2.  To study the  basic structure of nucleic acids.  
3.  To study the classification, kinetics of enzym �H�V���D�Q�G���L�W�¶�V���U�R�O�H���L�Q���I�R�R�G���L�Q�G�X�V�W�U�L�H�V���D�Q�G��

also to know the significance of ELISA test in immuno technology  
4.  To study the principles of colorimetry and Spectroscopy and its working 

mechanisms and also to known about ECG, EEG and NMR Scanning.  
5.  To study the ba sics of biostatistics.  

 
BIOCHEMISTRY  
Unit I  Hrs 18  

Carbohydrates  and Lipids : Classification of carbohydrates �± Monosaccharide, 
Disaccharides and Polysaccharides. Basic molecular structure, Peptidoglycans. Lipids �± 
Triglycerides �± Fatty acids and glycer ol �± steroids and cholesterol.  
 
Unit II  Hrs 18  

Proteins : Basic structure and classification. Classification of aminoacids with examples 
�± simple, acidic, basic, hydroxylic, sulphated and aromatic aminoacids. Nucleic acids -  Basic 
molecular structure o f DNA, RNA and their types.  
 
Unit III  Hrs 18  

Enzymes : Classification of enzymes and mode of Action �± enzyme Kinetics. Enzymes 
in the production of new compounds. Enzymes in food industry and food processing.  
 
BIOPHYSICS  
Unit IV  

Hrs 18  

              Colloids :  Types and its Properties -   Tyndall effect, Surface tension, Brownian 
movement, filteration, osmosis and dialysis �± Principles of Colorimeter and 
Spectrophotometer  and their applications -  �%�H�H�U�¶�V�� �D�Q�G�� �/�D�P�E�D�U�W�¶�V�� �O�D�Z. Radiology �± 
Applications of U V, fluorescence, atomic absorption, infrared . 
 
BIOSTATISTICS  
Unit V  

Hrs 18  

 Biostatistics �±Types of data, Collection of data; Mea sures of central tendency: Mean , 
median and mode �± Standard deviation.  

 Graphical and diagramatic representation �± bar types , pie diagram and histogram.   
 
Reference:  

1.  Biochemistry �± J.L.Jain  
2.  Biological chemistry �± Conn and Stump; Tata McGraw Hill Publishers  
3.  Biochemistry �± Power and Chatwall; Himalaya Publishing House, New Delhi  
4.  The Text Book of Biochemistry �± A.V.S.S. RamaRao  
5.  An Introduction to Practical Biochemistry �± David T.Plummer  

Principles of Biochemistry �± Albert L.Lehninger, Damodaran, M.Vasudevan �± 
Macmillan Publishers.  
Biochemistry �±Jeremy M.Berg, John, L. Tymoczko, Lubert serger �± WH Freeman & C o.    
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Course Outcome:  
�x To study the classification, structure and biological importance of carbohydrates, 

protein, lipid .  
�x To study the  basic structure of nucleic acids.  
�x �7�R���V�W�X�G�\���W�K�H���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�����N�L�Q�H�W�L�F�V���R�I���H�Q�]�\�P�H�V���D�Q�G���L�W�¶�V���U�R�O�H���L�Q���I�R�R�G���L�Q�G�X�V�W�U�L�H�V���Dnd 

also to know the significance of ELISA test in immuno technology  
�x To study the principles of colorimetry and Spectroscopy and its working mechanisms 

and also to known about ECG, EEG and NMR Scanning.  
�x To study the basics of biostatistics.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

IV  1 7 U4ZOCP4  Practical �± IV                   
BIOCHEMISTRY, BIOPHYSICS AND 

BIO - STATISTICS  

3  4  

 
Objectives:  

1.  To understand the level of suga r, proteins, and lipids in biological samples by 

qualitative and quantitative estimation.   

  

A.  Bio - Chemistry  

1.  Qualitative test for Carbohydrate.  

2.  Qualitative test for Protein.  

3.  Qualitative test for Lipid . 

 

4.  Quantitative estimation of sugar in biological sampl es (Anthrone Method).  

5.  Quantitative estimation of proteins in biological samples (Folin -Phenol/Biuret 

method).  

6.  Separation of amino acids by circular paper chromatography.  

7.  Extraction and separation of lipids (TLC).  

8.  Measurement of pH of the given sample.  

B.  Bio statistics   

1.  Determination of mean, median and mode.  

2.  Determination of standard deviation.  

 

C.Biophysics  

           �����������9�H�U�L�I�L�F�D�W�L�R�Q���R�I���%�H�H�U�¶�V���D�Q�G���/�D�P�E�H�U�W�¶�V���O�D�Z�� 

           2.   Estimation of soluble sugar in the given sample �± Colorimetric method (Phenol  

                 Sulphuric acid method).   

Spotters  

            Colorimeter, Spectrophotometer, NMR, ECG, EEG, pH meter, TLC, Homogenizer, 

Centrifuge, SDS -PAGE, ELISA �± kit, Micro pipette.  

Mark Details:  

     Practical        = 50  

     Record          = 10  

     Total             = 60  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
Course Outcome:  
To understand the level of sugar, proteins, and lipids in biological samples by qualitative 
and quantitative estimation.  
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Semester  Subject code  Title of the paper  
Hours o f 

Teaching/ 
Week  

No. of 
Credits  

IV  1 7U4ZOCH A2  
Allied chemistry - II                       

(For Biologists)  
 

5  4  

 
UNIT  I    Acids, Bases and Catalysis   

Acids and bases �±Arrhenius and Lewis theories of acids and bases, pH scale, buffer 
solutions �± definition �± examples of acidic and basic buffer solutions,  importance of pH 
and buffer in living systems. Hardness of water �± types and determination of hardness 
by EDTA titration.  Catalysis �±types of catalysis, characteristics of catalysts, promoters 
and catalytic  poison, biocatalysts �± enzyme catalysis, industrial applications of catalysts.  
 
UNIT  II  Carbohydrates, Vitamins and Cosmetics  

Carbohydrates �±classification, glucose and fructose �±sources, manufacturing 
method, reactions of glucose, derivatives of starch an d cellulose �±applications. Vitamins �± 
classification, sources and deficiency diseases of vitamins A, D, E, K, C, B 1, B 2, B 5, B 6, 
and B 12 .  
 
UNIT  III  Amino acids, Proteins and Nucleic acids  

�D-Amino acids �± essential and non essential amino acids, �D-amino aci d-
preparation by Gabriel - �S�K�W�K�D�O�L�P�L�G�H�� �U�H�D�F�W�L�R�Q�� �D�Q�G�� �6�W�U�H�F�N�H�U�¶�V�� �P�H�W�K�R�G���� �L�V�R�H�O�H�F�W�U�L�F�� �S�R�L�Q�W����
zwitter ion formation, action of heat, ninhydrin test. Peptides �± definition only, proteins �± 
classification, characteristics and biological functions,  elementary trea tment of primary 
and secondary structure. Nucleic acids �±DNA & RNA �±composition and structure 
(elementary treatment), differences between DNA & RNA.  
 
UNIT  IV  Biochemsitry  

Metabolism �±anabolism and catabolism. Digestion and absorption of 
carbohydrates, glycol ysis, TCA cycle, glycogenesis, glyconeogenesis, maintenance of 
blood sugar level. Digestion and absorption of proteins, urea biosynthesis. Digestion and 
absorption of lipids -  �E-oxidation of fatty acids.  
 
UNIT  V  Food Chemistry  
 Food additives �±sweetners, p reservatives, emulsifying and stabilizing agents, 
flavouring agents, antioxidants and colouring agents. Food adulteration �±definition and 
types of adulterations �±adulterants in soft drinks, milk and milk products, edible oils and 
fats. Packaging hazards �±prev ention and control. Simple tests for common adulterants in 
coffee powder, tea leaves, cane sugar, honey, turmeric, common salt, dhals, and ice 
creams.  
 
Text Books  
 
1.  Text Book of Organic Chemistry,  P.L.Soni and H.M. Chawla , S.Chand & Sons,  27 th  edition,  1997.  
2.  Principles of Physical Chemistry,  B.R.Puri, L.R. Sharma, Vishal Publishing Company, 

Jalandhar, 44 th  edition 2009. (Unit IV)  
 
Reference Books:  
 
1.  Elements of Physical Chemistry, B.R. Puri, L.R. Sharma, M.S. Pathania,  Vishal Publishing 

Co. 43 rd  edition, 2008 -09. (Unit I)  
2.  TextBook of Biochemistry, O.P. Agarwal and G.R. Agarwal,  , Goel Publishing House, 7 th  

edition, 1993. (Unit III & IV)  
3.  Chemistry for Changing Times, John W.Hill, St. edition, subject  Publishing House, 1986 

(Unit II)  
4.  Food S cience, B.Srilakshmi , New Age International (P) Ltd., Publishers, 3 rd  edition ,2003 

(Unit V).  
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5.    Food Additives �± Characteristics, Detection and Estimation, S.N. Mahindru  Tata McGraw Hill 
Publishing Company Limited. (Unit V).  

 
Course Outcome:  
�x Students s hould understand the possible chemical modification of Aromatic 

compounds.  
�x Students should able to learn accepted models to describe the reactions between 

gaseous systems and become aware of their physical properties.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

 
III & IV  

 
17U4ZOCH APL  

 
Allied chemistry practical  

(NS)  

 
3+3  

 
2  

 
A. Volumetric Analysis  

 

1. Estimation of HCl (or H 2SO4)  by NaOH using a standard oxalic acid solutio n  

2. Estimation of NaOH by H 2SO4 ( or HCl ) using a standard Na 2CO3 solution  

3.  Estimation of oxalic acid by KmnO 4 �X�V�L�Q�J���D���V�W�D�Q�G�D�U�G���0�R�K�U�¶�V���V�D�O�W���V�R�O�X�W�L�R�Q 

4.  Estimation of Ferrous sulphate by KmnO 4 using a standard oxalic acid solution.  

5.  �(�V�W�L�P�D�W�L�R�Q���R�I���0�R�K�U�¶�V���V�D�O�W���E�\��KmnO 4 using a standard oxalic acid solution.  

6.  Estimation of KMnO4 by thio using a standard K 2Cr2O7 solution.  

7.  Estimation of K 2Cr2O7 by thio using a standard CuSO 4 solution  

8.  Estimation of  CuSO 4  by thio using a standard K 2Cr2O7 solution  

 
B. Organic qualitat ive analysis  

Systematic analysis of an organic compound, Preliminary tests, detection of 

element present, Aromatic or aliphatic, Saturated or unsaturated, nature of the 

functional group  and exhibiting confirmatory tests  for given organic compounds.  

 

The  following substance are prescribed:  

Benzoic Acid, Cinnamic acid, Phenol, Cresol, Aniline, Toludine, Urea, 

Benzaldehyde, Glucose  

 

Reference:  

1.  Venkateswaran V. Veerasamy R. Kulandaivelu A.R., Basic principles of Practical `

 Chemistry, 2nd edition, Sulta n Chand & sons, New Delhi,  (1997)  

Course Outcome:  
�x Facilitate the learner to make solutions of various molar concentrations.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

IV  17U4ZOS2  Skill based education �± II �± 
TECHNI QUES IN CLINICAL LAB 

(PRACTICAL)  

1  1  

 
 
Objectives:  

1.  The main objective of introducing this paper is to learn the basic techniques in 

Clinical Lab technology.  

 

1.  Sample collection and storage techniques.  

2.  Blood grouping  

3.  RBC counting  

4.  WBC counting  

5.  Sterilizat ion techniques  

6.  Preparation of fungal and bacterial media  

7.  Urine analysis �± Sugar, urea, creatinine  

8.  Diagnosing Equipments �± ECG, EEG, Sphygmomanometer, Haemocytometer.  

Reference  

1.  Medical Laboratory Technology �± K.M. Samuel.  

Course Outcome:  
�x Learn and maintai n the laboratory.  
�x Improve the medical oriented practical techniques.  
�x Knowledge the maintain the sterilization methods of glassware.  
�x Gain knowledge on medical laboratory facilities.  
�x Understand the prevention and control of microbial infection.
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Semester  Sub ject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 17 U5ZOC5  CELL BIOLOGY AND GENETICS  6  5  

 
Objectives:  

1.  To study the structure and functions of plasmambrane and cytoplasmic organelles.  
2.  To study the ultra structure and functions of nuc lear components and importance of cell 

division.  
3.  To know the Mendelian principles, crossing over, linkage, chromosomal mapping, 

mutations, sex linked inheritance, non disjunction of chromosome, and sex determination.  
4.  To study the fine structure of gene, O peron concept, and Inborn error metabolism in man.   

 
CELL BIOLOGY  
Unit I  

Hrs 18  

Cell fractionation  techniques : Centrifugation  �± Principles and Types -  Dif ferential 
and Density gradient . Cytoplasm �± Organization of Cytoplasmic matrix and functions. 
Ultr a structure and functions of plasma membrane.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs 18  

Structure and functions of Cytoplasmic organelles �± Mitochondria, Golgi complex, 
Endoplasmic reticulum, Centrosome, Ribosomes, Lysosomes.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs 18  

Nucleus: Organization and Functions.  Nucleolus, Chromosomes and their role, 
Giant Chromosomes �± Polytene and lamp brush, Cell Divisions �± Mitosis and Meiosis.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
GENETICS  
Unit IV  

Hrs 18  

Mendelian Principles �± Monohybrid and Dihybrid cross. Linkage and crossing over. 
Chromosomal mapping. Multiple alleles  �± ABO & Rh Blood grouping  Sex �±Linked 
inheritance   -  Colour blindness and Heamophilia in man -   Non -disjunction of 
Chromosomes. Sex determination in Drosophila and Man .  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  Hrs 18  

Fine structure of Genes �± Cistron, Recon, Muton �± operon model. Gene mutation. 
Chromosomal aberration �± Population Genetic s �± Hardy Weinberg law �± Inborn error 
metabolism in man �±Phenylketonuria, Alkaptonuria and Albinism -   Genetic Counseling.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Reference:  

1.   Loewy, A.g . and P.Seikovitz �±Cell structure and function (Half Rinchart  and 
Winstion) 1969.  

2.   Ambrose, E.J, and Easty, D.M �±Cell Biology (ELBS).  
3.   Derobertis �±Cell Biology.  
4.   Swanson, C.F. and P.L. waster �±The cell (4 th  Edn), Prentice Hall of India, 1978.  
5.   Langley �±Cell function.  
6.   Stern and Nancy �±The Biology of the cells.  
7.   Liv ine, R.P. �±Genetics (Hort R.W.N.Y 1969).  
8.   Swanson, C.P.T.Marg. �±Cytogenetics.  
9.   Waddington, C.H �±The strategy of Genes.  
10.   Garber, Ed. �± Cyto �± Genetics �± An introduction (McGraw Hill).  
11.   Stent, G.S. �± Molecular Genetics.  
12.   Witeheusel, H.L.K. �± Towards on un derstanding of the mechanism of Heriditary.  
13.   Watson, J.O. �± Molecular Biology of the genes (3 rd  Edn).  
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Course Outcome:  
�x To study the structure and functions of plasmambrane and cytoplasmic organelles.  
�x To study the ultra structure and functions of nuclear  components and importance of 

cell division.  
�x To know the Mendelian principles, crossing over, linkage, chromosomal mapping, 

mutations, sex linked inheritance, non disjunction of chromosome, and sex 
determination.  

�x To study the fine structure of gene, Opero n concept, and Inborn error metabolism in 
man.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 17 U5ZOC6  DEVELOPMENTAL BIOLOGY AND 
EVOLUTION  

5  5  

 
Objectives:  

1.  To study the various theories of developmental biology and gametogenesis.  
2.  To study parthenogenesis, types of eggs, cleavage, blastulation, and gastrulation in 

amphioxus, Frog, Chick, and Mammals.  
3.  To study the organogenesis of chick and placenta in mammals.  
4.  To study ab out the origin of life and evidences of evolution.  
5.  To study the speciation and isolation, mimicry and colouration and evolution of Horse and Man.    

 
DEVELOPMENTAL BIOLOGY  
Unit I  

Hrs 18  

Scope of Embryology. Theories on development �± �(�S�L�J�H�Q�H�V�L�V�����%�H�H�U�¶�V��Law, Germplasm 
�7�K�H�R�U�\���� �0�R�V�D�L�F�� �W�K�H�R�U�\���� �5�H�J�X�O�D�W�L�Y�H�� �W�K�H�R�U�\���� �*�U�D�G�L�H�Q�W�� �W�K�H�R�U�\�� �D�Q�G�� �6�S�H�P�D�Q�Q�� �D�Q�G�� �0�D�Q�J�O�R�G�¶�V��
Theory of organizers. Spermatogenesis, Oogenesis.  Fertilization �± Physico -chemical changes 
during fertilization �± Parthenogenesis.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit II  Hrs 18  
Types of eggs in chordates, cleavage �± Patterns of cleavage  Blastulation in  

Amphioxus, Frog and chick. Gastrulation in Amphioxus, Frog and Chick. Fate map.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit III  Hrs 18  
Organogenesis : Development of Heart, Brain, eye and ear of Frog, Extra embryonic 

membranes in Chick.  Placenta in mammals.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

EVOLUTION  
Unit IV  

Hrs 18  

Origin of Life �±Evidences of evolution -Palaentological, Anatomical, Embryological, 
Physiological and Biochemical evidences. Theories of evolution -Lamarkism, Darwinism and 
Devries.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit V  Hrs 18  
Speciation �± isolati c mechanism -  Mimicry and colouration. Evolution of Horse. 

Evolution of Man  �± Cultural evolution of Man.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Reference:  

1.   Balinsky �± An introduction to embryology V Edn, Saunde rs Co, Philadelphia, 1981.  
2.   Rayam, C.P. �±An outline of developmental Physiology, I Edn, Bergman, London, 1961.  
3.   Weber, R. �±The biochemistry of animal Development, Vol. I and III, academic Press.  
4.   Ebert, J.C. Interacting systems in Development, Holt Rainba rt and Winston, New York, 1965.  
5.   Berril, N.J. �± Deelopmental Biology, TMH Edn., New Delhi 1961.  
6.   Bodemes, C.W. �± Modern Embryology, Holt Rinebert Winston, New York, 1968.  
7.   Rough, R �± Experimental Embryology, Burgress, Minneopolis, 1945.  
8.   Needham, J �± A History of embryology, Burgress, Minneopolis, 1945.  
9.   Savage �± Evolution (Modern Biology Series, 1969).  
10.   Stabbins �± Process of Organic Evolution (Prentice Hall).  
11.   Dowdeswell, W.H. �± The mechanism of Evolution (Helmann, London, 1956).  
12.   Shappart, P.M. �± Natural Selection and Heredity (Hutchinson).  
13.   Ehrlich / Holin / Pauell �± The process of evolution (McGraw Hill).  
14.   Mayr, El, Animal Species and Evolution (Harvard Uni, Harvad Uni, Press, 1963.  
15.   Simpson, G.G. �± The major adaptation (CUP).  
16.   Huxley, J �± Evo lution, The modern synthesis (Harpers N.Y), 1942.  
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Course Outcome:  
 
�x To study the various theories of developmental biology and gametogenesis.  
�x To study parthenogenesis, types of eggs, cleavage, blastulation, and gastrulation in 

amphioxus, Frog, Chick, an d Mammals.  
�x To study the organogenesis of chick and placenta in mammals.  
�x To study about the origin of life and evidences of evolution.  
�x To study the speciation and isolation, mimicry and colouration and evolution of Horse 

and Man.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 17U5ZOC7  IMMUNOLOGY  4  4  

 
Objectives:  

1.  To study about different immunities and Lymphoidal organs.  
2.  To study about the Biosynthesis of Immunglobulins  with functions and Theories of 

antibody formation.  
3.  To study the structure and functions of Antigens and Antibodies.  
4.  To study about the antigen -antibody reactions.  
5.  To study about the Vaccines for infectious disease, blood grouping, and 

transplantation.  
 

 
Unit I  

 
Hrs12  

      Immunity: Kinds of immunity �± Natural and acquired. Primary lymphodial  organs �± 
Thymus, Bursa of Fabric us, Bone marrow. Secondary Lymphoidal organs �± Spleen, 
�/�\�P�S�K�Q�R�G�H�V�����3�D�\�H�U�¶�V���3�D�W�F�K�H�V���� 

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
Unit II  

 
Hrs 12  

     Antigens and Antibodies: Antigens and Haptens, Size, Solubility and Chemical nature of 
immunoglobulins. I gG, I gA, I gM, I gD & I gE -  Basic structure of antibody ( I gG).  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
Unit III  

 
Hrs12  

Biosynthesis and  functions of immunoglobulins. Theories of antibody formation. Immune 
response. Humoral and  cell mediated immune response;  Phagocytosis and Pinocytosis .  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
 
Unit IV  

 
Hrs12     

            Antigen �± Antibody reactions: Precipitation, Agglutination, Cytolysis, Complement 
fixation, Flocculation, Opsonization, Immunofluorescence �± MHC of Man  �± Hypersensitivity -  
Type I and Type II.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•       
 
Un it V :  
Auto immune  diseases  �± Thrombocytopenia,  Thyrotoxico sis, Rheumatoid arthiritis 
and Haemolytic aneamia , Application of Immunology in blood grouping, Rh factor 
Immunotechniques �± RIA and ELISA  

 
Hrs12  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Refer ences:  

  
1.   Jean Francis Bach �± Immunology, 6 th  Ed. Wiley Medical Publication, New York, 1982.  
2.   Jean Fracis Bach �± Immunology, 6 th  Ed. Wiley Medical Publication, New York, 1982.  
3.   Glynn, L. and Steward, M.W, -  Structure and functions of Antibodies, John Wiley Sons, 

NY. 
4.   Hildermann, W.H. �± Essentials of Immunology, Elsevier publications, Oxford.  
5.   Joshi, K.R �± Immunology, Agrobios Publication jodhpur, 2002.  
6.   K.R. Joshi and N.O. Osama �± Immunology, Agrobios, India.  
7.   Rastogi, S.C. �± Elements of Immunolo gy.  
8.   Jean Francis Bach �± Immunology, 6 th  Ed. Wiley Medical Publication, New York, 1982.  
9.   Joshi, K.R �± Immunology, Agrobios Publication, Jodhpur, 2002.  
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Course Outcome:  
 
�x To study about different immunities and Lymphoidal organs.  
�x To study about the Biosy nthesis of Immunglobulins with functions and Theories of 

antibody formation.  
�x To study the structure and functions of Antigens and Antibodies.  
�x To study about the antigen -antibody reactions.  
�x To study about the Vaccines for infectious disease, blood groupin g, and 

transplantation.
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 1 7 U5ZOCP5  

CORE �± PL �± CELL BIOLOGY, 
GENETICS, DEVELOPMENTAL 

BIOLOGY, EVOLUTION  & 
IMMUNOLOGY  

4  4  

 
Objectives:  

1.  To learn the handling of microscope and to observe the cell divisions.  
2.  To identify the blood groups and Mendelian characters of Man  
3.  To observe the various hours of chick embryo.  
4.  To know the evolutionary significance with suitable examples.  
5.  To identify the primary and secondary lymphoid orga ns in Rat.   

 
1. Cell Biology   

1.  Mitosis -  Squash preparation of onion root tip.  

2.  Meiosis -  Squash preparation of grasshopper testis.  

3.  Giant chromosome -  Squash preparation of salivary gland of Chironomous larva.  

2.Genetics  

           1. Blood grouping.  

           2. Drosophila �± sex differences �± identification of different mutant.  

           3. Mendelian traits �±tasters and non �± tasters, tongue rollers and non - rollers and other  

           common human traits.    

 

3 . Development al  Biology   

3.  Observation of v arious stages of chick embryo.  

4.  Observation of early developmental stages of Frog (Metamorphosis).  

5.  Temporary mounting of the invertebrate larvae (From Plankton Collection).  

4. Evolution   

Comments on animals of Evolutionary significance (Palaentological ev idences).  

5.Immunology  

      Dissection of Lymphoid organs in Rat.  

 

Reference:  

1.  Taylor, R.G.W �± Practical Cytology, Academic Press, London.  

2.  Michael, A. Tribe, Michael, R. Erant and Roger, K. Snook �± Electron Microscopy and 

cell Structure: Basic B iology course, Cambridge University Press, London.  

3.  Benjamin, H. Willies and Sane, M. Oppenheimer, -  Foundations of Experimental 

Embryolog, Eastern Economy Edn.  

Sinha.J, Chatterjee. A.K. P.Chattopadhyay �± Advanced Practical Zoology.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
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Course Outcome:  
�x To learn the handling of microscope and to observe the cell divisions.  
�x To identify the blood groups and Mendelian characters of Man  
�x To observe the various hours of chick embryo.  
�x To know the evolutionary significance with suitable examples.  
�x To identify the primary and secondary lymphoid organs in Rat.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

 
V 

 
17U5ZOEL1A  

Major Elective  �± I   
PUBLIC HEALTH AND HYGIENE  

 
4  

 
4  
 

 
 

Objectives:  

1.  To study about the awareness on public health and hygiene.  

2.  To create knowledge on health education.  

 
UNIT :I  

 Public Health �± Definition �± Physical, Mental, Social and Positive Health �± Health 

problems in In dia �± Population explosion and Birth control in India.  

 

UNIT �± II  

 Environmental and Health �± Water borne diseases �± Food hygiene and food 

intoxicants �± Health service agencies �± National Health programme.  

 

UNIT �± III  

 Methods of Excreta disposal �± Sanitor y Health measure �± during festival �± First 

Aid with reference to accidents �± Blood transfusion �± Blood Grouping.  

 

UNIT �± IV  

 Communicable diseases (Hepatitis B, AIDS, Rabies, Tuberclosis, Typhoid, 

Amoebiasis, Filariasis).  

 

UNIT �± V 

 Health Situation in Ind ia �± PHC �± National AIDS control organization (NACO) �± 

National Malaria eradication Programme �± National Tuberculosis eradication programme.  

 

Reference:  

1. Br.THOS, D., TUTTLE, B.S., M.D., Principles of Public Health, 1950, World Book 
Company.    

2. Verma, S. 199 8; Medi and Zoology, Rastogi Public �± Meerut �± India.  
3. Dubey R.C. and Maheswari, D.K. 2007; Text book of Bicrobiology �± S.Chand & 

Co. Publication New Delhi �± India.   
 
Course Outcome:  
 
�x To study about the awareness on public health and hygiene.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 1 7 U5ZOEL1 B Major  Elective  �± I  
BIOSAFETY AND INTELLECTUAL 

PROPERTY RIGHTS  

4  4  

 
Objectives:  

1.  To know about the safety measures in using micro organisms.  
2.  To learn the biosafety guid elines and regulations.  
3.  To know the importance of IPR and patents.  

 
UnitI                                                                                                          Hrs12  
Biosafety: Introduction: Biosafety issues in biotechnology �± histori cal background: 
Introduction to biological safety cabinets: Primary containment for bio hazards: Biosafety 
levels: Biosafety levels of specific micro organisms: Recommended Biosafety levels for 
infections agents and infected animals.  
 

Unit II                                                                                                       Hrs12    
Biosafety Guidelines: Biosafety guidelines and regulations (National and international) �± 
operation of biosafety guidelines and regulations of government of  India: Definition of 
GMOs & LMOs: Roles of institutional Biosafety committee, RCGM, GEAC etc. For GMO 
applications in food and agriculture: Environmental release of GMOs: Risk Analysis: Risk 
Assessment: Risk management and communication: Overview of Natio nal Regulations 
and relevant International Agreements including cartegana protocol.  
 

UnitIII                                                                                                       Hrs12     
Introduction of Intellectual Property: Types IP p atents, Trademarks, Copyright & Related 
rights. Industrial design, Traditional Knowledge. Geographical indications �± Importance of 
IPR �± Patentable and non -Patentable �± Patenting life �± legal protection of 
biotechnological inventions �± world intellectual p roperty rights organization (WIPO).  

 

Unit V                                                                                                        Hrs12  
Basics of patents and concept of Prior Art: Introduction to patents: Types of patent 
applications: Or dinary, PCT, Conventional, divisional and patent of Addition: 
�6�S�H�F�L�I�L�F�D�W�L�R�Q�V���� �3�U�R�Y�L�V�L�R�Q�D�O�� �D�Q�G�� �F�R�P�S�O�H�W�H���� �)�R�U�P�V�� �D�Q�G�� �I�H�H�V�� �L�Q�Y�H�Q�W�L�R�Q�� �L�Q�� �F�R�Q�W�H�[�W�� �R�I�� �³�3�U�L�R�U��
�D�U�W�´���� �3�D�W�H�Q�W�� �G�D�W�D�E�D�V�H�� �V�H�D�U�F�K�L�Q�J���� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �G�D�W�D�E�D�V�H�V���� �&�R�X�Q�W�\�� �Z�L�V�H�� �S�D�W�H�Q�W�� �V�H�D�U�F�K�H�V��
(USPTO, esp@ ce net CEPo), PATENT scope (WIPo), IPO.  

 

Unit V                                                                                                        Hrs12   
     Agreements and Treaties: History of GATT & TRIPS Agreement: Madrid,  Agreement 
: Hague Agreement :  WIPO Treaties : Budapest Treaty : PCT Indian Patent Act 1970 and 
recent amendments.  
 
Reference:  

1.  Biotechnology and Safety Assessment, Thomas (2003).  
2.  Environmental Health Hazards, Kumar (2004).  
3.  Progress in Bioethics, Jonathan et al. , 2010.  
4.  The Ethi cs of Protocells �± Mark 2009.  
5.  Design and Destiny �± Ronald and Turner, 2008.  

Course Outcome:  
To create knowledge on health education.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 1 7 U5ZOEL2A  Major  Elective  �±II  
AQU ACULTURE  

4  3  

 
Objectives:  

1.  To study the water quality management  
2.  To study the culture Techniques of Important Fresh water fishes.   
3.  To study the culture Techniques of Ornamental fish culture  
4.  To study the disease management during aquaculture.  

 
 
Unit I  Hrs12  

Scope of Aquaculture �± Aquaculture in India �± Extensive �± Intensive and 

Semi - intensive fish culture �± Inland fisheries �± Marine Fisheries �± Ornamental 

fisheries.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit II  Hrs12  

Selection of site �± construction and preparation of pond �± Fertilization of pond 

�± Water quality management -  Control of aquatic vegetation and predators.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit III  Hrs12  

Monoculture, Monosex culture, Polyculture, Composite f ish culture �± Carp 

culture �± Murrel culture �± Integrated fish farm ing �± Hypophysation techniqu es, 

Bacterial diseases of Fish (Heamorrhagic septicemia & Epitheliocystis)  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unit IV  Hrs12  

Prawn culture :  Types of prawn,  (Prawn culture in fresh water and marine water) 

Techniques in Prawn culture -  Food and feeding of prawns -  Bacterial diseases of Prawn 

(Myxobacteriosis, Pseudomonasis  & Vibriosis ) -  Economic  importantance of  Prawn 

culture . 

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  

Unite V  Hrs12  

            Post harvest technology -  Processing and Preservation of fish and Prawns �± Bye -

products of fishes �± Marketing Systems of fishes �± Role of MPEDA ,FFDA.  

References  
1.  Fish and Fisheries �±Kamaleshwar Pandey and  J.P. Shukla, Rastogi 

Publications.  
2.  Fishery Biology and Aquaculture �± K. Shanmugam (Leo Padhippagam).  

Course Outcome:  
�x To study the water quality management  



B.Sc., Zoology with Biotechnology  
 

38 
 

 

Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 1 7 U5ZOE L2 B Major  Elective  -  II  
VERMICULTURE  

4  3  

 
UNIT �±I           Hrs12  

 Scope and importance of Vermitechnology.  Classification of earthworm.  

Earthworm �± external features, Digestive system, excretory system, reproductive 

system, Life cycle.  Economic import ance of Earthworm.  

 

UNIT �± II           Hrs12  

 Vermiculture:  Methods of collection of earthworms.  Steps involved in 

vermiculture.  Factors influencing the culture of earthworms.  Vermicomposting; steps of 

vermicomposting mechanism of vermicomposting, chan ges during vermicomposting.  

 

UNIT �± III           Hrs12  

 Methods of vermicomposting:  Small scale or Indoor vermicomposting �± pit 

method.  Heap method.  Large scale or outdoor vermicomposting �± Bed method, Window 

method vermitech 200.  Vermiwash �± preparati on, composition and application of 

vermiwash.  

 

UNIT �± IV           Hrs12  

 Vermicompost:  Physical, chemical and biological characteristics of vermicompost.  

Nutritive value of vermicompost advantages and economic importance of vermicompost.  

Use of vermicom post for crop production.  Use of vermicompost in Land improvement 

and Reclamation.  

 

UNIT �± V          Hrs12  

Role of earthworm in waste management �± Solid waste management, Sewage 

waste management (Vermifilter), Faecal waste management, Industrial waste 

ma �Q�D�J�H�P�H�Q�W�������5�R�O�H���R�I���H�D�U�W�K�Z�R�U�P���L�Q���V�R�L�O���I�H�U�W�L�O�L�W�\���H�D�U�W�K�Z�R�U�P���D�V���)�D�U�P�H�U�¶�V���I�U�L�H�Q�G�� 

  
Reference  

1.  Clive A.Edwards, Norman Q. Aramon, Rhonda L.Sherman �± Vermiculture 
Technology: Earthworms, Organic waste and Environmental Management.  

2.  Niir Board �± The complete techno logy book on Vermiculture and vermicompost 
(Available Online).  

3.  Engineers India Research In A1 Books. Co.in. Rediff Books �± Hand book of 
Bioinfertilizers and Vermiculture.  

4.  M.Seethalakshmi, Dr.R.Shanthi �± Saras Publications �± Vermitechnology.  
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Course Outcome:  
 
�x To study the culture Techniques of Important Fresh water fishes.   
�x To study the culture Techniques of Ornamental fish culture  
�x To study the disease management during aquaculture.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



B.Sc., Zoology with Biotechnology  
 

40 
 

Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

V 1 7 U5ZONME  NON - Major  Elective    
AQUACULTURE  

2  1  

 
Objectives:  

5.  To study the water quality management  
6.  To study the culture Techniques of Important Fresh water fishes.   
7.  To study the culture Techn iques of Ornamental fish culture  
8.  To study the disease management during aquaculture.  

 
Unit I  Hrs  15  

Scope of Aquaculture: Pond design and construction, Water quality 

management ,Culture practices of Fish ( Catla  catla )  & Prawn ( Penaeus  

monodon ), Feedin gs, Harvesting and Marketing.  

 

Unit II     Hrs15  

Ornamental fish culture : Ornamental fishes (Guppy, Moly, Gold fish, Angel 

Zebra danio) , Aquarium m aintenance, feedings, breeding and marketing .  

Disease management: Diseases (Fin Rot, Dropsy, Swim Bladder  disorder, 

Body flukes) & their control measures.  

 

Reference  

1.  T.V.R. Pillay (1994) Aquaculture �± Principles, Practices, Fishing News Book, 

Blackwell �± London.  

2.  V.C. Jhingron and Gopalakrishana Rajm Pand chosh, methodlogy for survey 

of brackish wat er area in India, for coastal �± aquaculture indopacibic fish 

council, 14 th  session.  

3.  C.M.C.R.I, Coastal Aquaculture �± Marine Prawn Culture.  

4.  Jhingran, V.G(1998), Fish and Fisheries of Indian Hindustan Publishing 

corporation, New Delhi.  

 
Course Ou tcome:  
�x To study the water quality management  
�x To study the culture Techniques of Important Fresh water fishes.   
�x To study the culture Techniques of Ornamental fish culture  
�x To study the disease management during aquaculture.



B.Sc., Zoology with Biotechnology  
 

41 
 

 

Semester  Subject Code  Title Of  The Paper  
Hours Of  
Teaching/ 

Week  

No. of 
Credits  

V 17U5ZOSSD  
 

SOFT SKILLS DEVELOPMENT  
 

1  -  

 
 
Unit  : I  
 
 

Proficiency in English �± Group Discussion -  Interview �± Presentation Skills 

�± Percentage and its application �± Error Correction.  

 

Unit  : II  

Communi cation Skills �± Art of Listening, Art of Reading, Art of Writing.  

Corporate Skill �± Time Management, Stress Management.  

 

 

Text Books  

1.  Meena K and Ayothi (2013) A Book on Development of Soft Skills (Soft. 

Skills: A Road Map to Success) P.R. Publishers & D istributors, No. B -20 & 

21 V.M.M. Complex, Chatiram Bus Stand, Tiruchirappalli �± 620002.  

2.  Hariharan S, Sundararajan N and Shanmugapriya S.P. (2010) Soft Skills, 

MJP Pubglishers, Chennai �± 600 005.  

 
References    

1.  Alex K (2012) Soft Skills �± Know yourself &  Know the world, S.Chand & 

Company LTD. Ram Nagar, New Delhi �± 110 055.  

2.  Martin Avis, Effective Time Management Skills for everyone, Avis 

Consultancy, London.    

Course Outcome:  
Developing organizational behavior and employment skills to the employment 
org anizations  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI  1 7 U6ZOC 8  ANIMAL PHYSIOLOGY AND 
ENVIRONMENTAL BIOLOGY  

5  5  

 
Objectives:  

1.  To study the types of food components, metabolism of carbohydrate, protein and li pid, 
�%�O�R�R�G���F�R�P�S�R�V�L�W�L�R�Q���D�Q�G���L�W�¶�V���I�X�Q�F�W�L�R�Q�����U�H�V�S�L�U�D�W�R�U�\���S�L�J�P�H�Q�W�V���D�Q�G���W�U�D�Q�V�S�R�U�W���R�I���������D�Q�G���&�2���� 

2.  To study the structure and functions of Heart and Kidney, Osmo �± ionic regulation in 
aquatic animals and modes of excretion.  

3.  To study the different types of effecto rs and receptors, muscle contractions and 
transmission of nerve impulse.  

4.  To study the physico �±chemical parameters in eco system and to know the animal 
relationship and population.  

5.  To study about the animal association and various types of pollution.   
 
Unit I  Hrs 18  

Nutrition : Food �± Physiology of digestion  in  Man �±Metabolism of Carbohydrates, 
Proteins and lipids. Blood �± Composition and functions. Structure and functions of 
Heamoglobin  �± Transport of O 2 and CO 2 in Blood.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs 18  

Vertebrate heart �± Structure and physiology of circulation (man). Osmoionic 
regulation in Fishes . Mode of Excretion �± Ammonotelism, Ureotelism and Uricotelism. 
Human  kidney   �± Structure and functions  �± Urine formation.   
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs 18  

Muscles �± Types �± Chemistry of muscle contraction   -  Structure of Neuron -   
Transmission of nerve impulse, Reflex action  -   Role of hormones in r eproductive cycles .  
Physiology of photo rece ptors (Eye).  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
ENVIRONMENTAL BIOLOGY  
Unit IV  

     
Hrs18  

Abiotic Factors of the environment �±temperature, light. Pond as an Ecosystem -  
Trophic levels, Food Chain and Food Web, Ecological pyramids, Energy flow .  Animal 
population.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  Hrs 18  

Animal Associations: Symbiosis / Mutualism, Commensalism, Parasitism. 
Antagonism.  Pollution: Water pollution, Air pollution, Noise pollution, Soil Pollution and 
radioac tive pollution.  
 
Reference  

1.   Geise, A.C �± Cell Physiology 95 th  Edn) (Saunders, Phill) 1979.  
2.   Knut, Schinidt, Nelson �± Animal Physiology 3 rd  Edn, (prentice Hall, 1977).  
3.   Hoar, S.W �± General and Comparative physiology (Prentice Hall, 1976)  
4.   Prosser and Brown �± Comparative Animal Physiology, 1961.  
5.   Verma, P.S, Tyagi, B.S., and Agarwal, V.K. �±Animal Physiology, 3 rd  Edn, S, Chand and Company, 

New Delhi.  
6.   Nagabushnam.R, and R. Sarojini �± Animal Physiology.   
7.   Odum, E.P �± Ecology (Hr. and W.)  
8.   Odum, E.P �± Fundamentals of Ecology. (W.B. Saunders, Philadelphia).  
9.   Mallamby, K. �± The Biology of Pollution, Edward Arnold.  
10.   Dowdeswell, W.H �± An introduction to Animal Ecology.  
11.   Allee, W.C. Emerson, A.E., Park, O. and Park, T. and Schmidt, -  Principles of Anima l Ecology, 

W.B. Saunders, Philadelphia.  
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Course Outcome:  
 
�x To study the types of food components, metabolism of carbohydrate, protein and 

�O�L�S�L�G�����%�O�R�R�G���F�R�P�S�R�V�L�W�L�R�Q���D�Q�G���L�W�¶�V���I�X�Q�F�W�L�R�Q�����U�H�V�S�L�U�D�W�R�U�\���S�L�J�P�H�Q�W�V���D�Q�G���W�U�D�Q�V�S�R�U�W���R�I��������
and CO2.  

�x To study the structure a nd functions of Heart and Kidney, Osmo �± ionic regulation in 
aquatic animals and modes of excretion.  

�x To study the different types of effectors and receptors, muscle contractions and 
transmission of nerve impulse.  

�x To study the physico �±chemical parameters i n eco system and to know the animal 
relationship and population.  

�x To study about the animal association and various types of pollution.
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI  1 7 U6ZOC 9  MOLECULAR BIOLOGY AND r - DNA 
TECHNOLOGY  

5  5  

 
Objectives:  

1.  To study the DNA replication, denaturation, renaturation, hybridization, mutations, 
recombinations, and functions of prokaryotes and eukaryotes and role of enzymes.  

2.  To study different types of RNA and its role in protein s ynthesis.  
3.  To study Gene cloning and construction of r -DNA and also different types of cloning 

vectors.  
4.  To know about different methods of gene transfer techniques.  
5.  To study  Hybridoma Technology for the production of Monoclonal antibodies.  
6.  To study abo ut the application of r -DNA Technology and genetically engineered microbes in 

agriculture.  
 

Unit I  Hrs 18  
DNA replication in Prokaryotes and Eukaryotes. DNA denaturation and 

renaturation, hybridization, Functions of Nucleases, ligases, DNA polymerases  and 
Restriction endonucleases.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs 18  

Role of RNAs in Transcription and Translation of protein synthesis. Post 
transcriptional and translational modifications, Genetic code, Codon and anticodons. 
Cloning vectors �± Plasmids, Phagemids, Cosmids, YAC vectors and Shuttle vectors.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs 18  

Gene cloning by R ecombinant DNA Technology  -  Construction of r -DNA, Blotting 
techniques �± Southern, Northern and Western,  cDNA Library.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit IV       

Hrs18  
Methods of Gene transfer, Elec t roporation, Shot gun method, microinjection, 

protoplast fusion in plant, cell fusion in animal cells. Hybridoma technology.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  Hrs 18  

Applications of r -DNA technology �± Artificial insulin and Growth Hormone 
production �± Genetically modified micro organisms �± Biochips �± Biosensor.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Reference  

1.   Primorse �± Molecular Biochemistry, AMS Press, 2000.  
2.   Purohit, S.S, -  Molecular Biology and Biotechnology, Daya Publishing House, 

New Delhi, 2002.  
3.   Agarwal, K.C. �± Fundamental of Molecular Biology and Biotechnology, Daya 

Publishing House, New Delhi.  
4.   Helen Kreuzer �± Recombinant DNA and Biotechnology, 2 nd  Edn, ASM Press, 

Washington DC.  
5.   Purohit, S.S �± A text book of Biotechnology for Indian Universities, Agrobios, 

Jodhpur 2002.  
6.   Dubey, R.C. �± A text book of Biotechnology, S.Chand and Co, New Delhi, 2 002.  

      7.  Gupta, P.K. �± Biotechnology and Genomics, Rastogi Publications, 2004.  
  8.  Joshi, P �± Genetic Engineering and its applications, Agrobios, ISBN, India, 

Jodpur 2002.  
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Course Outcome:  
�x To study the DNA replication, denaturation, renaturation,  hybridization, mutations, 

recombinations, and functions of prokaryotes and eukaryotes and role of enzymes.  
�x To study different types of RNA and its role in protein synthesis.  
�x To study Gene cloning and construction of r -DNA and also different types of clo ning 

vectors.  
�x To know about different methods of gene transfer techniques.  
�x To study  Hybridoma Technology for the production of Monoclonal antibodies.  
�x To study about the application of r -DNA Technology and genetically engineered 

microbes in agriculture.  
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Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

 
VI  

 

 
17U6ZOC10  

 
APPLIED ZOOLOGY  

 
4  

 
4  

 
Objectives:  
1.  To study about the culture of aquatic organism.  
2.  To study about the culture  of Bee keeping.  
3.  To study about the economic importance of poultry farming.  
4.  To generate the motivations for self employment.  
5.  To learn about the rural based and welfare oriented agro based industry  

 

UNIT :I �± Apiculture  
 Types of Honey bee �± Life history of  Honey bee -  Bee colony �± Collection of 

Honey �± Medicinal value of Honey and Bee wax artificial Bee Hive �± Enemies and disease 

of honey bees and their control methods.  

 

UNIT �± II -   Sericulture  
 Scope of Economics of Sericulture �± Central silk Board �± Type s of culture (Eri, 

Tasar, Muga and Mulberry silk worm) �± Mulberry cultivation �± Life cycle of Bombyx  mori  

�± Disease and pest of Silkworm �± Prevention and control measures.  

 

UNIT �± I II  �± Aquaculture  
 Economics of aquaculture �± Water quality Management �± Carp �± composite fish 

culture �± Integrated fish farming �± Hypophysation Techniques �± Prawn culture �± 

Economic of Prawn culture �± Aquaculture Institution in India.   

 

UNIT �± IV �± Ornamental Fish culture  
 Aquarium design & construction �± Requirements for aquarium  �± Ornamental fishes 

�± Maintenance of water quality -  food and feeding �± Aquarium plants �± Disease 

management and their control.  

 

UNIT �± V �±Dairy Farming  
 Scope of Dairy Farming �± Livestock in India �± Dairy animals �± Management of 

Milk cow.  Nutritive value of milk �± Milk products . Pasteurization and Lactometer -   

Livestock Diseases and their control.  

 
Reference:  

1.  Fish and Fisheries �± Kamaleshwar Pandey and J.P.Shukla, Rastogi Publication.  
2.  Fishery Biology and Aquaculture �± K.Shanmugam (Leo Padhippagam).  
3.  Mishra, R.C., 1985 �± Honey bees and their management in India, ICAR.  
4.  Sharma, P. and Singh, L.  1987 �± Hand Book of bee keeping, Controller Printing 

and Stationery, Chandigarh.  
5.  N.S.R. Sastry, C.K. Thomas and R.A.Singh �±Farm animal management and po ultry 

production, Vikas Publishing House Private Ltd., Delhi.   
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6.  Ullal, S.R. and Narasimihanna,  M.N.  1977.  Hand Book of Practical Sericulture, 
Central Silk Board, Bombay.  

7.  M.Seethalakshmi, Dr.R.Shanthi �± Saras Publications �± Vermitechnology.  
 
Course O utcome:  
�x To study about the culture of aquatic organism.  
�x To study about the culture of Bee keeping.  
�x To study about the economic importance of poultry farming.  
�x To generate the motivations for self employment.  
�x To learn about the rural based and welfare orient ed agro based industry
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI  1 7 U6ZOCP6  

Core  �± PL �± ANIMAL PHYSIOLOGY, 
ENVIRONMENTAL BIOLOGY, 

MOLECULAR BIOLOGY  AND  r - DNA 
TECHNOLOGY  

6  4  

 
Objectives:  

1.  To learn the estimation of O 2 consumption by fish, Enumeration of RBC and WBC 
and qualitative tests for nitrogenous excretory products.  

2.  To know about determination of Urine sugar in Man, demonstration of blood 
pressure in Man.  

3.  To study about the dissolved O 2, CO 2, salinity, pH in water samples, identification 
of plankton and animal relationship with suitable examples.  

4.  To learn the techniques of isolation of DNA, RNA and plasmid, southern blotting 
and separation of proteins by PAGE Electrophoresis.  

 
Animal Physiology  

1.  Estimati on of O 2 consumption in fresh water fish.  
2.  Total and differential counts of blood cells.  
3.  Qualitative tests for ammonia, urea and uric acid.  
4.  Demonstration of blood pressure in Man.  
5.  Determination of Urine sugar in Man.  

 
Environmental Biology  

1.  Measurement  of Physico �± Chemical parameters in aquatic environment.  
a.  Dissolved Oxygen  
b.  Salinity  
c.  pH (Using pH paper (or) pH meter or Lovidbond Comparator).  
d.  Free Carbon �±di - oxide, carbonates and bicarbonates.  
2.  Study of examples illustrating animal associations.  
3.  Study tour and report .  

 
Molecular Biology and r - DNA Technology  

1.  Plasmid extraction  
2.  DNA Isolation  

 
Field work Report  : A record of lab work and report on field trip (places of 

zoological interest)should be maintained and submitted at the time of practical 
exa mination for valuation.    
 
Mark Details  

Methodology  = 20  
Execution       = 30  
Result             = 10  
Total               = 60  

 
Reference  

1.  Okotore, R.O. �± Basic Separation technique in Biochemistry.  
2.  Sareen �± Instrumental methods in Environmenta l Analysis.  
3.  S.C. Rastogi �± Experimental Physiology  
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Course Outcome:  
�x To learn the estimation of O2 consumption by fish, Enumeration of RBC and WBC and 

qualitative tests for nitrogenous excretory products.  
�x To know about determination of Urine su gar in Man, demonstration of blood pressure 

in Man.  
�x To study about the dissolved O2, CO2, salinity, pH in water samples, identification of 

plankton and animal relationship with suitable examples.  
�x To learn the techniques of isolation of DNA, RNA and plasm id, southern blotting and 

separation of proteins by PAGE Electrophoresis.
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI  1 7 U6ZOEL3A  Major  Elective  -  III  
BIOINFORMATICS  

4  4  

 
Objectives:  

1.  To study about the scope of Bioinformatics and usage of www.  
2.  To study about the various databases in related with protein and nucleic acid 

sequences.  
3.  To know about the gene sequencing studies.  

 
Unit I  Hrs15  

Scope of Bioinformatics, Application of Bioinformatics -  Computer �± Types  of 
computers, Browsers used in Biology; Internet �± Email.  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II   Hrs15  

Biological databases �± Objectives of Biological databases, properties of 
databases, Symbols used in databases �± Single letter codes f or nucleotides, single 
letter codes for Amino -acids, Standard genetic code.  Classification of biological 
database �± Generalized databases, specialized databases.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III   Hrs15  

Bioinformatics tool:  Uses of  bioinformatics tool �± classification of bioinformatics 
tools �± Homology and similarity tools �± BLAST, FASTA clustral W �± protein functional 
analysis tools : PFAM, SCANPS �± Sequence analysis tools �± structural analysis tools : 
PROTPARAM, GOR �± Molecular mo delling and visualizing tools �± MMTK �± visualizing tool 
�± Rasmol �± phylogenetic analysis tools -  PHYLIP.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit IV   Hrs15  

Sequence alignment : Criteria for sequence alignment �± sequence alignment 
techniques �± optimal alignment �± Global alignment and local alignment.  Multiple 
sequence alignment. Structural alignment.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V   Hrs15  

Usage of protein sequence database �± SWISSPROT �± one letter code and three 
letter c ode for amino acids �± signal region.  Cross reference to EMBL and DDBJ.  
Genome and its significance.  Human genome project �± Potential benefits of Human 
Genome Project.    
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
References  
 1.  Information Theory and Livi ng system �± L.I. Garfield (1992), Columbia 

University.  
 2.  Nucleic acid and Protein Sequence Analysis �± M.J. Bishop and C.J. 

Ramalinga (1987),  IRL Press.  
 3.  Text Book of Bioinformatics �± Sundharalingam and Kumaresan, Suras 

Publication.   
 
Course Outcome:  
�x To study about the scope of Bioinformatics and usage of www.  
�x To study about the various databases in related with protein and nucleic acid 

sequences.  
�x To know about the gene sequencing studies.  
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ We ek  

No. of 
Credits  

VI  17U6ZOEL3B  Major Elective �± III  
BIOINSTRUMENTATION  

4  4  

 
Objectives:  

1.  To know the principle and Working mechanism of the following instruments.  
  
 
UNIT - I:           Hrs15  

Microscopic Techniques: Principles and Applications of Light,  Phase Contrast, 
Fluorescence Microscopy, Scanning and Transmission Electron Microscopy, Confocal 
Microscopy, Cytophotomatry and Flow Cytometry, patch clamping, advances of 
microscopy. Centrifugation: Preparative and Analytical Centrifuges, Sedimentation 
analysis  RCF, Density Gradient Centrifugation.  

 
 UNIT �±II:           Hrs15  

Chromatography Techniques: Theory and Application of Paper  Chromatography, 
TLC, Gel Filtration Chromatography, Ion Exchange Chromatography, Affinity 
Chromatography, GLC and HPLC.  

 
 UNIT �±III:           Hrs15  

Electrophonetic Techniques: Theory and Application of PAGE, Agarose Gel 
Electrophoresis 2DE, Iso -electric Focusing, Immuno diffusion, Immuno Electrophoresis , 
ELISA , RIA , Southern , Northern and Western Blotting .   

 
UNIT �±IV:           Hrs15  
Spectroscopic Techniques : Theory and Application of UV and Visible  Spectroscopy, 
Fluorescence Spectroscopy, MS , NMR, ESR, Atomic Absorption Spectroscopy, X -  ray 
Spectroscopy, LASAR , Raman Spectroscopy . MALDI  
  
UNIT �±V:           Hrs15  
Radio - isotopic Techniques : Introduction to Radioisotopes and their Biological 
Applications , Radioactive Decay �± Types and Measurement , Principles and Applications 
of GM Counter , Solid and Liquid Scintillation Counter,  Autoradiography, RIA , Radiation 
Dosimetry .  
  
RECOMMENDED BOOKS:  
1. Physical Biochemistry: Application to Biochemistry and Molecular  Biology �± Freilder.  
2. Biochemical Technique : Theory and Practice , -  Robyt & White  
3. Principle of Instrumental Analysis �± Skoog & West  
4. Principl e & Technique �± Practical Biochemistry 5 th   Ed. (2000) -  Walker J. & Wilson K.  
5. Biochemical Technique Theory & Practical -  White, R.  
6. Principle of Instrumental Analysis �± Skoog et al.  
7. Microbiology �± Fundamental & Application (1995) -Atlas, R.M.  
8. Biophysical Chemistry �± Upadhyay & Nath.  
 
Course Outcome:  
To know the principle and Working mechanism of the following instruments.
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Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI  1 7 U6ZOEL4A  Major  Elective  �± IV  
ANIM AL AND ENVIRONMENTAL 

BIOTECHNOLOGY  

4  3  

 
Objectives:  

1.  To study about techniques of animal tissue cultures, cryopreservation of sperms 
and embryo transformation.  

2.  To study about the role of microbes in Bio -gas production, Ethanol production and 
conventional  fuels, Bioleaching, Biomining and Biofertilizers.  

3.  To study about the sewage treatment methods.  
 

Unit I  Hrs 15  
Animal cell culture �± Techniques �± Culture media for animal cells �± Natural media 

�± Artificial media �± Complete culture media �± Serum as cul ture medium �± Serum free 
media �±Disaggregation methods �± Proliferation �± differentiation �± Stem cell cultures.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs 15  

Cryopreservation of sperms �± Embryo transfer technique �± IPR �± Bioethics �± 
Transg enic animals.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs 15  

Microbial quality of food and drinking water �± conventional fuel (coal, natural gas 
and fire wood) and their impact on degradation of environment, Production of Biogas and 
ethan ol.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit IV  Hrs 15  

Treatment of sewage by microbes �± Treatment of industrial effluents and oil slick, 
oil spills by microbes �± Degradation of chemical pesticides by microbes �± Bioleaching and 
Biomining.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  Hrs 15  

Biofertilizers �± N2 fixing microbes (Azolla, Azatobacter, Azospirillum) for use in 
Agriculture �± A. fumifasciens  for crop improvement �± Biocontrol agents �± Biopesticides.  

 
References:  

1.  Purohit, S .S. �± Biotechnology  
2.  Agarwal, K.C. �± Fundamentals of Molecular Biology and Biotechnology.  
3.  Jagdand, S.N. �± Environmental Biotechnology.  
4.  Rang, M. �± Animal Biotechnology.  
5.  Trevan, M.D., Boofey, S. �± Biotechnology.  
6.  Sathyanarayana, U. �± Biotechnology.  

 
Course  Outcome:  
�x To study about techniques of animal tissue cultures, cryopreservation of sperms and 

embryo transformation.  
 



B.Sc., Zoology with Biotechnology  
 

53 
 

 

Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI  1 7 U6ZOEL4B  Major Elective  �± IV  
POULTRY SCIENCE  

4  3  

  
Unit I  Hrs15   

Poultry production in Tropics and India, Economics of Poultry production, Egg 
production trends in India, demand and supply pattern.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs15   

Common breeds of poultry �± American cl ass, English class, Medieterranean 
class, Asiatic class -  Indian class. Important characters of modern breeds of poultry.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs15   

Incubation and hatchery management: Selection and care of eggs for 
incubation, Hatchery hygiene and prevention of hatchery borne diseases. Management 
of young birds, brooding conditions; farm operations during brooding period. Lighting, 
vaccination, debeaking, coccidiosis control.  

 
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit IV  Hrs15   

Management of growers: Culling, optimal -crowding, feeding.  
Management of layers: Light, culling by distinction of non - layers, Deep Littre 

Management, Housing and equipments, floor space, feeders and waters.  
Feed composition and nutri ents:  Grower and layer feeds.  
 

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  
            Marketing: Problems, quality of eggs, grading of eggs and meat.  

Hrs15   

Prevention and control of diseases:  Common bacterial, fungal, viral and 
protozoan dise ases.  

Parasites:  Nematode.  
Arthropod pests: Ticks, mites and their control. Marketing problems: quality of 

eggs, grading of eggs and meat.  
 

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
References:  

1.  Harbansingh and Moore (1982) �± Livestock and Poultry P roduction, Prentice 

Hall of India Private Ltd., New Delhi 110 001.  

2.  N.S.R. Sastry, C.K. Thomas and R.A. Singh �± Farm animal management and 

poultry production, Vikas Publishing House Private Ltd., Delhi.  

 
Course Outcome:  
�x To study about the role of mic robes in Bio -gas production, Ethanol production and 

conventional fuels, Bioleaching, Biomining and Biofertilizers.  
�x To study about the sewage treatment methods.  
 
 



 

Semester  Subject Code  Title of the Paper  
Hours  of 

Teaching / 
Week  

No. of 
Credits  

I   CORE �± OPTION �± ECONOMIC 
ZOOLOGY  

  

 
Objectives:  

1.  To encourage young learners to take up the small scale industries  
2.  To generate motivation for Self -Employment  
3.  To disseminate information on economic aspects of Zoology  
4.  To inculcate knowledge on useful animals to Mankind  
5.  To satisfy the learners with mode rn techniques of Animal culture  

  
 
UNIT - I            Hrs18  
Economic Entomology: Useful Insects of commercial values, A)Apiculture  �± Species of 
Honeybees �± Honey extraction �± Economics of Apiculture  and management.  B) Sericulture 
�± Nature and economic importance of Sericulture in India  
  
UNIT - II            Hrs18  
Economics of aquaculture -   A] Pisciculture �± Techniques of induced br eeding Commercial 
culture of catla & cat fish By -Products of Fishing and its commercial values. B] Prawn culture 
-Culture techniques of fresh water (Macrobrachium rosembergii) &  Marine water (Penaeus 
monodon) preservation �± processing and export technique s adopted in Prawn fishiery.  
 
UNIT - III            Hrs18  
Economics of Poultry keeping: Morphology of different breeds of Chicken -Brooding  and 
Rearing of Chicks -Processing of Egg, Meat and By -Products of Poultry.  
    
UNIT - IV :            Hrs18  
A]: Dairy f arm management, Milch breeds. Draught breeds, Dual purpose breeds and New 
Cross breeds of Cows and Buffaloes in India.  B]: Sheep farming: Indigenous and Exotic 
breeds of Sheep.  
  
UNIT - V            Hrs18  
Future strategies for Livestock Development �± Trans genic Animal Technology �±  Genetic 
Improvement for best breeds -  Economic importance of Dairy, Leather,  Wool and Fur.   
  
References :  
1. Sukla, G.S. and Upadhyay, V.B., 2000, Economic Zoology �± ISBN �± 81 -7133 -137 -8  Rastogi 
Publications, Meerut, India.  
2. Jawaid Ahsan and Subhas Prasad Sinha, 2000 -  A Handbook on Economic Zoology - ISBN -81 -     
    219 -0876 -O ,  S. Chand & Co., Ltd., New Delhi.  
3. Ashok Kumar and Prem mohan  Nigam, 1991, Economic and Applied Entomology Emkay Publications, 
New Delhi.  
4. Shammi, Q.J. and Bhatnagar, S., 2002,  Applied Fisheries: ISBN -81 -7754 -114 -5 Agrobios (India), 
Jodhpur �± India.  
5. Major Hall,C.B. 2005 -  Ponds and Fish culture -  ISBN -81 -7754 -146 -3 Agrobios (India), Jodhpur �± India.  
6. Keith Wilson, N.D.P., 2005 -   A Handbook of Poultry Practice �± ISBN -81 -7754 -O-69 -6 Agrobios (India), 
Jodhpur �± India.  
7. Banerjee, G.C. 1992 -   Poultry  �± III -  Edition �± ISBN -81 -204 -008 -4  



Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 
/ Week  

No. of 
Credits  

II   CORE �±OPTION �± ECONOMIC 
ENTOMOLOGY  

  

   
Objectives:  
1.  To study the insect pests and their control measures.  
2.  To study the economic importance of insects as vectors, pollinators, predators &  
        parasites.   
 
UNIT - I            Hrs18  

1. Classification of insects [Major orders].  

2. Biology of Butterfly.  

 UNIT - II            Hrs18  

Beneficial insects. Mode of life, economic importance and development.  

1. Honey bee.  

2. Silk worm ( Bombyx mori).   

 Silk worm ( Bombyx mori ) rearing  

1. Equip ment required.  

2. Rearing procedure up to harvesting of cocoons.  

UNIT - III            Hrs18  

Harmful insects An account of any three pests of :  

1. Rice, 2. Cotton, 3. Coconut  

UNIT - IV            Hrs18  

Principles and methods of pest control �± Conventional,  Physical, mechanical, 

chemical and Biological control.  

UNIT - V            Hrs18  

Vector borne diseases. A brief account of insect vectors affecting the health of man  

and domestic animals.  

 
References :  
1. B. Vasantharaj David and T. Kumaraswami 1982. Elements of Ecnomic  
Entomology, Popular book depot, Chennai.  
2. Nayar, K.K., Ananthakrishnan, T.N. and B.V. David,V 1992 General and Applied  
Entomology Tata McGraw, New Delhi, 1  
3.  P.G. Fenemore Manual. Silkworm Rearing. FAO Agricultural  Service Bulletin.  
 
 
 
 



Semester  Subject Code  Title of the Paper  
Hours of 

Teaching / 
Week  

No. of 
Credits  

 III   Core �± OPTION �± NUTRITION & 
DIETETICS  

  

 
Objectives:  

1.       1. To know the principles of diet theory  
      2. Understand the modifications of normal diet for therapeutic purpose  

2.  Understand the role of dietitian  
3.  Dietitian and therapeutic diets:  
 

 
UNIT I            Hrs18  

 Types and qualities of dietary.  Diet theory �± Definition, purpose of therapeutic diet, 

principles and types of  hospital diet �± clear fluid, full fluid, soft light, bland and regular diet.  

 

UNIT II            Hrs18  

Diseases of the gastro intestinal tract. Gastric and duodenal ulcer, diarrhea, constipation, 

mal absorption syndrome,  Dietary Management.  

 

UNIT III            Hrs18  

Malnutrition and febrile conditions, Obesity and underweight -  Causes,  symptoms. Febrile 

condition -Acute, Chronic and recurrent �±Typhoid, TB, and  Mala ria -Causes, symptoms and 

dietary management.  

 

UNIT IV            Hrs18  

 Type - I, Type - II gestational diabetes -etiology, symptioms and dietary management  

 

UNIT V            Hrs18  

 Metabolic disorders. -Phenyl ketonuria, lactose intolerance, hypo and hyper  

thyroidism, gout -causes, symptoms and dietary management.  

 

 REFERENCES:  

Srilakshmi B., Dietetics, new Age International (p) limited publication, 2002.  

Paul. S Text book of Bionutrition curing diseases through diet,CBS  publication, fourth 

edition 2005.  

 
 



  

Semester  Subject Code  Title of the Paper  
Hours of 

Teaching / 
Week  

No. of 
Credits  

IV   CORE - OPTION - PUBLIC HEALTH AND 
HYGIENE  

  

 
Objectives:  

1.  To impart awareness on Public Health and Hygiene  
2.  To create knowledge on Health Education.  

  
 
 
UNIT - I           Hrs18    
Scope of Public health and Hygiene �± nutrition and health �± classification of foods �±  
Nutritional deficiencies -  Vitamin deficiencies.  
  
UNIT - II           Hrs18  
Environment and Health hazards �± Environmental degradation �± Pollution and  
associated health hazards.  
  
UNIT - III           Hrs18  
Communicable diseases and their control measures such as Measles, Polio,  
Chikungunya, Rabies, Plauge, Leprosy and AIDS.  
  
UNIT - IV           Hrs18  
Non -Communicable diseases and their preventive measures such as Hypertension,  
Coronary Heart diseases, Stroke, Diabetes, Obesity and Mental ill -health.  
  
UNIT - V           Hrs18  
Health Education in India �± WHO Programmes �± Government and Voluntary  
Organizations and their health services �± Precautions, First Aid and awareness on  
sporadic diseases.  
  
   
References :  
 
1. Park and Park, 1995: Text Book of Preventive and Social Med icine �± Banarsidas  
Bhanot Publ. Jodhpur �± India.  
2. Verma, S. 1998 : Medical Zoology, Rastogi publ. �± Meerut �± India.  
3. Singh, H.S. and Rastogi, P. 2009 : Parasitology, Rastogi Publ. India.  
4. Dubey, R.C and Maheswari, D.K. 2007 : Text Book of Microbi ology �±  
 S. Chand & Co. Publ. New Delhi �± India.  
 
 
 
Olguin �± Environmental Biotechnology and Bio cleaner process.  
 
 
 
 



Semester  Subject Code  Title of the Paper  

Hours of 
Teaching 

/Week  
 

No. of 
Credits  

V  CORE �± OPTION �± ANIMAL BEHAVIOUR    

 
Objectives:  

1.  To learn the behavior of animals on Habituation.  
2.  To observe the communication and programmed behavior of animals.  
3.  To know the social behavior of animals .  
4.  To know the reproductive behavior of animals.   
5.  To study the hormonal control of animal behavior.  

 
 
  

UNIT: 1            Hrs18  
Introduction and causes of behavior Adaptive value of behaviour -   Habituation and conditioning -  
Instinct versus learning -  Circadian and circannual rhythms   

 
UNIT: II            Hrs18  
Communication and Programmed Behaviour  Visual communication �± Dance language of honey bee; 
Mating dance of birds.  Auditory (Sound/Vocal) communication �± songs of birds and sounds of mammals.  
Chemical communication �± Pheromones of insects; Pheromones of mammals.  Migration of fishes and 
birds; Navigation, animal orientation and echolation.   

 
UNIT: III            Hrs18  
Introduction to Sociobiology  Social behaviour �± habitat selection; dominance hierarchy . Territoriality; 
Aggregation; Social competition;  Aggression and cannibalism . Social training �± Schooling in fishes; 
flocking in birds; societies in primates.  

  
 UNIT: IV            Hrs18  
Reproduction Behaviour  Mating �± Selection and mate choice.  Dance, courtship and natal behaviour in 
mammals.  Paren tal care �± in fishes; in birds and in mammals.  
 
 UNIT: V            Hrs18  
Hormonal control of animal behaviour  Human behaviour  �± Neuronal control; mania; excitement and 
depression; schizophrenia; Alzheimer disease.   Genetic and environmental components of behavior.  

 
 
REFERENCES  
1. Alcock, J. 1984; Animal behaviour: An evolutionary approach. Sinaeur  
Associates Inc. Publ.  
2. S underland, Messa. USA.  
3. Bradbury, J.W., and S.L. Vehrencamp. Principles of animal communication  
SinaeurAssociates Inc. Publ. Mass. USA.  
4. Drickamer and Vessey. Animal behaviour concepts, processes and methods.  
Wardworth Publ.  
5. Eibl -Eibesfeldt, I.  1970. Ethology: The biology of behaviour; Holdt, Reinhardt  
and Winston, New York.  
 
 
 
 
 
 
 
 



 

Semester  Subject Code  Title of the Paper  
Hours of 
Teaching 

/Week  

No. of 
Credits  

VI   CORE �± OPTION �± BIODIVERSITY    

 
Objectives:  

1.  To study the diversity of genes, species of eco system.  
2.  To study the Loss, uses, values, of conservation of Bio -diverting.   

 
 UNIT - I                                                                                                                   Hrs18  
Biodiversity -Definition -Types -Diversity of Genes (genetic diversity) species (species diversity) and 
ecosystems (ecosystem diversity). Genetic diversity -Nature and origin of genetic variation -  The need for 
preservation of wild relatives of domestic animals . Centres of origin of domesticated animals. Species 
diversity -  Measurement, concepts, richness and turnover. Species -  area relationships -  Global 
distribution of richness -  Centres of species diversity -  Mega diversity centres -  Hot spot analysis.  
  
UNIT - II                                                                                                                Hrs18  
Loss of biodiversity -  Species extinction -  Fundamental causes -  Deterministic and stochastic processes -  
Current and future extinction rate s-Methods of estimating loss of biodiversity -  Threatened species -  The 
IUCN threat categories (Extinct, Endangered, Vulnerable, Rare, Intermediate, and Insufficiently known). 
The threat factors (Habitat loss, Over exploitation for uses, introduction of exot ics, Diseases, Habitat 
fragmentation etc.,) Common threat animal taxa of India -  Red data books.  
  
UNIT -  III                                                                                                             Hrs18  
Uses and values of Biodiversity -  Uses of bio resources -  animal uses; food animals (terrestrial and 
aquatic), non - food uses of animals, domestic livestock. Values of Biodiversity -  Instrumental (Goods, 
Services, Information and Psycho spiritual values) and inherent or intrinsic values, ethi cal and aesthetic 
values -  An outline account on methods of valuing biodiversity.  
 
UNIT - IV                                                                                                             Hrs18     
Conservation and sustainable management of Bio diversity and Bioresources -  National  policies and 
instrument relating the production of the wild / domesticated fauna as well as habitats -  International 
policies and Instruments -  A general account on multilateral treaties �± the role of CBD, IUCN, IBPGR, 
NBPGR, WWF, FAO, UNESCO, AND CITES -  bioresources. Biotechnology and intellectual Property Rights: 
An elementary account on WTO, GATT, and TRIPs, Bio prospecting and IKS, Bio -pyracy rights of farmers, 
breeders, and indigenous people -  An elementary account on biodiversity/ bio resources data.  
  
UNIT - V                                                                                                              Hrs18  
Conservation of biodiversity -  Why conservation biology? Current practices in conservation -  Habit at or 
ecosystem approaches -  Species based approaches -  Social approaches -  Chipko movement -  In situ 
(Afforestration, Social forestry, Agro forestry, Zoos, Biosphere reserves, National parks, Sanctuaries), 
and ex situ (Cryopreservation, Gene banks, Sperm bank s, DNA banks, Tissue culture and 
Biotechnological strategies). Eco restoration, environmental and biodiversity laws, environmental 
education.  
  
REFERENCES:  
1. Primack , R. B. 1993. Essentials of Conservation Biology, Sinauer Associates, USA  
2. Meffe,. G. K. and C. R. Carroll. 1994. Principles of Conservation Biology, Sinauer   Associates, USA  
3. Groom bridge, B. 1992. Global Biodiversity. Status of the Earth's Living Resources. Chapman and Hall,    
London.  
4. Mittermeier, R. A., N. Meyers, P.R. Gil and C. G. Mittermeier 2000. Hotspots: Earth's  
    Biologically richest and most endangered Terrestrial Ecoregions. Cemex/Conservation International, 
USA  
5. Mittermeier, R . A., P.R. Gil and C. G. Mittermeier 1997. Megadiversity: Earth's Biologicals Wealthiest 
Nations, Cemex, SA . 
 



 

Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

V  MAJOR ELECTIVE -  II  
APICULTURE  

  

 
 
Unit I  Hrs 12  

     Honeybee �± Systematic position �± Species of Honey bee �± Life history of honey bee �± 
behaviour �± swarming �± Pheromone.  
 

Unit II  Hrs12  
Bee colony �± Castes �± natural colonies and their yield �± Types of bee hives �± Structure �± 
location, care and manag ement.  
 

Unit III  Hrs12  
Apiary �± Artificial bee hives �± types �± construction of space frames �± Selection of sites �± 

Handling �±Instruments employed in Apiary �± Extraction instruments.  
 

Unit IV       
Hrs12  

Honey �± Composition �± uses �± Quality of honey -  Bee wax and its uses �± yie ld in 
national and international market �± Enemies -  Diseases of honey bees and their control 
methods.  

  
Unit V  Hrs12  
            Apiculture as Self -employment venture �± Preparing proposals for financial assistance 
and funding agencies �± Economics of bee  culture �± Merits and demerits of Apiculture.   
 
Reference  

1.  Cherian, R. & K.R. Ramanathan, 1992 �± Bee keeping in India.  
2.  Mishra , R.C., 1985 �± Honey bees and their management in India, ICAR.  
3.  Singh, S., 1982 �± Bee Keeping �± ICAR.  
4.  Sharma, P. and Singh, L., 1987 �± Hand Book of bee keeping, Controller Princiting and 

Stationery, Chandigarh.  
5.  Rare, S., 1998 �± Introduction to bee keeping, Vikas Publishing House.  

 
 
 
 
 
 
 
 
 
 
 
 
  
 



Semester  Subject Code  Title of the Paper  
Hours of 

Teaching / 
Week  

No. of 
Credits  

VI   MAJOR ELECTIVE �± III  
BIO - STATISTICS AND COMPUTER 

APPLICATIONS IN BIOLOGY  

  

 
Objectives:  

1.  To know about the basic statistical concepts and their applications in Biology.  
2.  To know the basic idea about computer and their role in learning process and biology.  

 
Unit I  

 
Hrs15  

Biostatistics �± Definition and Scope �± Collection of Data �± Census and Sampling methods 
�± Variable: Discrete and continuous, Presentation of Data : Classification and tabulation, 
Diagrams and graphs: Bar, pie, Histogram, Line graph �± Concept of Statistical 
population and sample characteristics of frequent distribution  

�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs15  

Measures of Central tendency : Mean, Median, Mode �± Measures of Dispersion: 
Range, Standard deviation �± Correlation Analysis.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs15  

Basic components of computer �± Input devices and output devices �± CPU �± Flow 
chart �± Importance of Computer in Biology.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit IV   Hrs15  

The computer system �± BASIC :  Character sets in BASIC language �± Constants and 
variables �± System commands �± Types of Statements �± Basic Programme for Measures of 
Central Tendency.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  Hrs15  

MS Word :  File Operations: New, Open, Save and Print �± Editing: Cut, Copy, Paste, 
Find and Replace �± Insert: Page numbers and Pictures �± Format : Font, Bullet and 
Numbering, Paragraph and Background �± Tools: Spelling and Grammar �± Data: Sort �± MS; 
EXCEL: Presentati on of Biostatistical data using Excel: Autosum, Paste function, Chart 
Wizard, Sort function and Drawing �± Use of Internet, Messenger and e -mail �± Basic 
knowledge of Medical, transcription.  

 
Reference  

1.  Balagurusamy, E., Programming in BASIC (3 rd  ed.), Tata McGraw Hill Publishing Co. Ltd.  
2.  Narasimhan, M., Learning with BASIC (Book I, II, III),Tata McGraw Hill Publishing 

Co. Ltd., New Delhi, 1996.  
3.  Practical Statistics �± S.P. Gupta.  
4.  Jerold, H. Zar, Biostatistical Analysis (2 nd  Edition),  Prentice Hall of International 

edition, 1984 (Relevant portions).  
5.  Rangaswamy, R., A Text book of Agriculture Statistics, New Age International 

Publishers, 1995.  
6.  Gowtham  Roy, Introduction to Computing and Computing lab and Cad (2002), 

Books and Allied (Pvt.) Ltd., Kolkatta.  
7.  Introduction of Computing Science and Programming in BASIC �± Dr. S.K. Nag �± 

Books and Allied (P) Ltd.  



 

Semester  
Subject 

Code  
Title of the Paper  

Hours of 
Teaching 
/ Week  

No. of 
Credits  

VI   MAJOR ELECTIVE -  IV  
SERICULTURE  

  

 
Objectives:  
The main objective of introducing this course is to offer self -employment to the students 
after their graduation because it is essentially a rural -based and welfare �± oriented 
agrobased industry.  
 
Unit I  Hrs 15  

Scope of sericulture �± History of Sericulture �± Development of Sericulture in India �± 
Types of mulberry and nonmulberry silk industries �± Economic importance.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit II  Hrs 15  

Mulberry cultivation �± Environmen tal conditions for cultivation �± Temperature, 
humidity and light �± Preparation of land, Mulberry varieties in Tamil Nadu �± Methods of 
Propagation �± irrigation �± manuring �± application of fertilizers �± Pruning �± mulching �± 
harvesting of leaves �± Preservatio n of leaves �± Diseases and pests of mulberry.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit III  Hrs 15  

Morphology of silkworm �± larva and moth �± Physiology of silk gland �± Life cycle of 
Bombyx mori  �± Rearing facilities �± Rearing house �± Rearing appliances �± Rearing 
Operation �± Seed production �± hatching �± brushing �± feeding �± bed cleaning �± spacing �± 
Rearin g of later stages of silkworm.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit IV  Hrs15  

Mounting of silkworm for spinning cocoons �± methods of mounting �± Harvesting of 
cocoons �± Quality of cocoons �± Silk reeling industry and commercialization �± Disea se and 
pests of silkworm �± Prevention and control measures.  
�• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �• �•  
Unit V  Hrs 15  

Reeling of cocoons �± Process of reeling �± stifling and storage �± Quality evaluation -  
storage and deflossing �± Reeling equipments �± Utility of by -  products �± Mulberry plant, 
silkworm excreta, pupa and silk waste.  
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