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B.Sc. ZOOLOGY 
PROGRAMME SPECIFIC OUTCOMES 

 

PSO1 Build a reliable foundation of all allied subjects of Zoology, 
besides classical  Zoology itself.  

PSO2 Link Zoology to various fields in real life, viz., Parasitology, 
Entomology, Fisheries, Poultry Science, etc.  

PSO3 Student will be able to recognize and appreciate the plethora of 
fields into which he/she can progress onto, after graduation, 
viz., Biochemistry, Biotechnology, Bioinformatics, Toxicology, 
Food & Nutrition, Agriculture, Ethology, Parasitology, 
Environmental Science, Wildlife, Fisheries, Entomology, etc.  

PSO4 With the fundamental knowledge of applied Zoology subjects 
like Poultry Science, Sericulture, Apiculture, Fishery Science, 
Wildlife, etc., a zoology student can develop a STARTUP of 
their own.  

PSO5           Create employability, skill development and entrepreneurship. 
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B. Sc. ZOOLOGY SEMESTER- 4  SYLLABUS 
(course effective from June - 2024) 

 
1 credit in Theory equals to 1 hour of teaching per week in a semester. 

 1 credit in practical equals to 2 hours of teaching per week in a semester.  
 

Pattern of Examination: 

Course 
 

Duration 
External 
Marks 

Internal 
Marks 

Total 
Marks 

Theory-Paper ZO- 4501 (Core_1)                          

[Biochemistry, Biophysics, Histology and   
Animal Physiology]                                                        
(Theory ; 4 credits) 

 
4 hours 

 
50 

 
50 

 
100 

 

Theory-Paper ZO- 4502 (Core_2)                          

[Applied Zoology]                                                                                     
(Theory ; 4 credits) 

 
4 hours 

 

 
50 

 
50 

 
100 

 

Practical-Paper ZO- 4503L (A) & (B) 
(Core_3) 

[Basics of  Zoology Practicals – IV] 

[Based on Theory Papers ZO- 4501 &   
ZO- 4502]    

(Practicals ; 4 credits) 

 
8 hours 

 
50 

 
50 

 
100 

 

Theory-Paper ZO- 4101 (Minor_1)                          

[Biochemistry and  Biophysics]                     
(Theory ; 2 credits) 

 
2 hours 

 
25 

 
25 

 
50 

 

Practical-Paper ZO- 4102L (Minor_2) 

[Fundamentals  of  Zoology               
Practicals – IV]                                         
[Based on Theory Paper ZO- 4101]                                                      
(Practicals ; 2 credits) 

 
4 hours 

 
25 

 
25 

 
50 

 

Theory-Paper ZO- 4650                                                         
Skill Enhancement course                            
[Fishery Science]                                       
(Theory ; 2 credits)  

 
2 hours 

 
25 

 
25 

 
50 

 

 
INSTRUCTIONS 

1. The theory question paper comprises of  FIVE / THREE  questions.    

2. In order to be qualified to appear in the Final Practical Examination, the student must submit his / her duly 
certified journal during the examinations. 

3. Minimum 75% attendance is required for every student to be qualified to appear in any examination. 
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ST. XAVIER’S  COLLEGE (AUTONOMOUS), AHMEDABAD 
(Affiliated to Gujarat University) 

B.Sc. Semester-4 ZOOLOGY SYLLABUS 
Choice based credit system (CBCS) 

(course effective from June - 2024) 
 
 

[Biochemistry, Biophysics, Histology and Animal Physiology]                                                         

CREDIT DISTRIBUTION AND ELIGIBILITY OF THE COURSE 

Number     
of Credits                                   

 
Course Title                             

and Code 

Credit Distribution of Course  
Learning hours      

in semester Lecture Tutorial Practical 

4 [Biochemistry, Biophysics, 
Histology and                    

Animal Physiology] 
(ZO-4501) 

 
4           

per  
week 

 
0 

 
0 

 
60 

 
UNIT I PROTEINS: 

1. Asymmetry and  Isomers 
2. Introduction and Definition of proteins 
3. Amino acids: 
 General Structure 
 Classification (based upon the composition of the side chain/R) 

3. Peptides: 
 N- and C- terminals 
 Naming of peptide chain 

4.   Protein structure: 
 Chemical Bonds: a) Primary - Peptide bond 

 b) Secondary - Disulfide, Hydrogen, Hydrophobic and Ionic. 
5. Protein Configuration: 

a)  Primary structure (Amino acid sequence) 
b)  Secondary structure (α-helix) 
c)  Tertiary structure (Folding of the peptide chain) 
d)  Quaternary structure (Protein-protein interactions) 

6. Classification of proteins: 
a)  Based upon shape - Globular and Fibrillar 
b)  Based upon composition & solubility - Simple, Conjugated and Derived. 

7. Properties: 
Physical-  Colour & Taste, Shape & Size, Molecular weight, Colloidal nature,  

 Denaturation, Amphoteric nature and Solubility.  
Chemical-  
a) Hydrolysis 
b) Reactions involving -COOH group: 

- Reaction with alkalis (Salt formation) 
- Reaction with alcohols (Esterification) 

c) Reactions involving -NH2 group: 

Discipline Specific Course [Core-1] (Theory) 
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- Reaction with mineral acids (Salt formation) 
- Reaction with formaldehyde 

8.  Biological significance of proteins 
 
Reference Books for Unit I: 
 

1. Elementary Biochemistry. J. L. Jain, S. Chand & Company Ltd., Delhi. 
2. Biochemistry. I. Stryer, Freeman. 
3. Harper’s Biochemistry. Lange, McGraw-Hill. 
4. Principles of Biochemistry. Lehninger, CBS Publications. 

 
 
Unit II  SOME PHYSICO-CHEMICAL LAWS APPLIED TO PHYSIOLOGY 

 (Biophysics):  
1. Units of concentration of solutions (Percentage, Normal solution,  

         Molar solution, Molal solution) 
2. Ions, Electrolytes and Non-electrolytes 
3. Filtration 
4. Ultrafiltration 
5. Hydrotrophy 
6. Diffusion 
7. Osmosis 
8. Surface tension 
9. Adsorption 
10. Dialysis 

 
Unit III  MAMMALIAN HISTOLOGY  

 Histology and general functions of the following organs : 
        Tongue, Stomach, Small Intestine, Liver, Gall bladder and Pancreas. 
 
Unit IV  PHYSIOLOGY OF CONDUCTION OF NERVE IMPULSE: 

1. Sensory Receptors: 
− Epithelio-sensory receptor cells 
− Neuro-sensory receptor cells 

2. Classification of Sensory Receptors: 
− Thermo-receptors 
− Mechano-receptors 
− Chemo-receptors 
− Photoreceptors 

3. Neurotransmitters: 
Acetylcholine, Epinephrine, Nor-epinephrine, Dopamine 

4. Conduction/Propagation/Transmission of Nerve Impulse: 
A) Conduction in a nerve-fibre 

        - along a non-myelinated neuron 
        - along a myelinated neuron 

B) Transmission through a synapse 
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Reference Books for Units II, III & IV: 
1. Principles of Anatomy and Physiology. G. J. Tortora & S. R. Grabowski, 

HarperCollins College Publications.   
2. Animal Physiology and Related Biochemistry. H. R. Singh, Shobhan Lal Nagin 

Chand & Co., Educational Publishers, Jalandhar. 
3. A Textbook of Animal Physiology. A. K. Berry, Emkay Publications, Delhi. 
4. Human Physiology.  C. C. Chatterjee, New Central Book Agency, Calcutta. 

 
 

ST. XAVIER’S  COLLEGE (AUTONOMOUS), AHMEDABAD 
(Affiliated to Gujarat University) 

B.Sc. Semester-4 ZOOLOGY SYLLABUS 
Choice based credit system (CBCS) 

(course effective from June - 2024) 
 
 

[Applied Zoology] 

CREDIT DISTRIBUTION AND ELIGIBILITY OF THE COURSE 

Number of 
Credits                                   

 
Course Title     

and Code 

Credit Distribution of Course  
Eligibility Criteria 

 
Learning 
hours in 
semester 

Lecture Tutorial Practical 

4 [Applied 
Zoology]      

(ZO-4502) 

 
4           

per  
week 

 
0 

 
0 10 + 2 pass from a 

recognized board      
with Biology subject 

 
60 

 

PAPER ZO-4502 (Theory) 

(APPLIED ZOOLOGY) 
 
Unit I APPLIED ENTOMOLOGY: 

1. Brief introduction and importance of studying Applied Entomology  
2. Study of the following pests: 

I.   Groundnut: White grub, Red hairy caterpillar. 
II.  Cotton:  Spotted bollworm, Cotton leaf roller. 
III. Wheat:  Cut worm. 
IV. Paddy: Rice bug 
V.  Miscellaneous Pests:  Rice weevil, Red flour beetle, Pulse beetle 

3. Insect-pest Control:      - control methods 
 - Physical controls 
 - Mechanical controls 
 - Chemical control methods  
 - Biological control methods  
 

Discipline Specific Course [Core-2] (Theory) 
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Reference books for Unit I: 

1. Economic Zoology. G. S. Shukla and V. B. Upadhyay, Rastogi Pub., Meerut. 
2. Economic and Applied Entomology. Kumar and Nigam, Emkay Pub., Delhi. 

 
Unit II  FISHERY SCIENCE: 

1. Fisheries development in Gujarat 
2. Study of fishing gears: 

Nets: 
1) Passive netting: Hook & Line gear, Gill nets, Trap nets 
2) Active netting: Trawl nets, Seine nets 
3) Miscellaneous netting: Cast net, Dip net, Bag net 
Boats:  
1. Catamaran 
2. Canoes: Dugout canoes, Plank-built canoes, Out rigger canoes 
3. Built-up boats: Machwa, Satpati 
4. Mechanised boat: Trawler 

4. Identification & Classification of the following fishes from Kingdom to Family: 
Catla, Rohu, Mrigal, Hilsa, Dara, Ghol, Bombay duck, Pomfret and Surmai. 

5. Home Aquarium:  Primary knowledge, Construction, General maintenance and 
Popular aquarium fishes. 

6. Fish Culture in Fresh Water: 
a) Selection of fishes 
b) Procedure of Induced Breeding 
c) External factors affecting induced breeding 

Reference books for Unit II: 
1. Fish & Fisheries of India. V. B. Jhingran, Hindustan Pub., Meerut. 
2. Fishery Science and Indian Fisheries. Srivastav, Kitab Mahal Pub., Delhi. 
3. Fishes. Chandy. 
4. Fish and Fisheries. Pandey and Shukla, Rastogi Publication, Meerut. 

 
Unit III  WILDLIFE of India: 

1. Introduction to the Protected Areas: 
- National Parks, Wildlife Sanctuaries, Conservation reserve, Community reserve, 

Marine protected area 
2. Sites of conservation: 

- Tiger reserve 
- Elephant reserve 
- Biosphere reserve 
- Ramsar wetland site 

3. Elementary knowledge of  : 
a) Marine National Park of Gujarat. 
b) Velavadar National Park. 
c) Gir National Park and Sanctuary. 
d) Wildass Sanctuary of Gujarat. 
e) Nalsarovar Bird Sanctuary. 
f) Jim Corbett National Park 
g) Kaziranga National Park 
h) Bandipur National Park 
i) Bharatpur Bird Sanctuary 

j) Kanha National Park 
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4. IUCN  Red Data Book 
Reference books and weblinks for Unit III: 

1. ENVIS Centre on Wildlife & Protected areas.  
http://www.wiienvis.nic.in/Database/Protected_Area_854.aspx 

2. IUCN.  i) https://www.iucn.org/about  ii) https://www.iucnredlist.org/ 
3. Indian Wildlife, Srilanka. Nepal, APA Publications. 
4. Wildlife of India. Mark E. Trisch, Harper Collins Pub. 
5. Threatened Animals of India. B. K. Tikader, ZSI, Calcutta. 

 
Unit IV  HUMAN PARASITOLOGY: 

1. Definitions: Parasite, Host and Parasitology. 
2. Definitions and examples of Types of Parasites:  

Facultative parasites, Obligate parasites, Endoparasites and Ectoparasites  
3. Definitions and examples of  Types of Hosts: 

Principal, Intermediate and Reservoir  
4. Life Cycle and Pathogenicity of the following human parasites : 

− Entamoeba histolytica 
− Plasmodium vivax 
− Enterobius vermicularis 
− Ascaris lumbricoides 
− Taenia solium 
−  

Reference Books for Unit IV: 
1. Protozoa. R. L. Kotpal, Rastogi Publications, Meerut. 
2. Helminthes. R. L. Kotpal, Rastogi Publications, Meerut. 
3. An Introduction to Parasitology. P. N. Sharma, L. S. Ratnu, S. Chand & 

Co.Ltd., New Delhi. 
4. LA Textbook of Zoology. R. D. Vidyarthi, S. Chand & Company Ltd.,             

New Delhi. 
 

ST. XAVIER’S  COLLEGE (AUTONOMOUS), AHMEDABAD 
(Affiliated to Gujarat University) 

B.Sc. Semester-4 ZOOLOGY SYLLABUS 
Choice based credit system (CBCS) 

(course effective from June - 2024) 
 
 

Practical-Paper ZO- 4503L (A) & (B)  

[Based on Theory Papers ZO- 4501 &   ZO- 4502]    

CREDIT DISTRIBUTION AND ELIGIBILITY OF THE COURSE 

Number 
of 

Credits                                   

 
Course Title                

and Code 

Credit Distribution of Course  
Eligibility Criteria 

 
Learning 
hours in 
semester 

Lecture Tutorial Practical 

4 Basics of Zoology 
Practicals -IV       
[ZO-4503L                       
(A) & (B)] 

 
0 

 
0 

 
4 

per  
week 

10 + 2 pass from a 
recognized board      

with Biology subject 

 
120 

Discipline Specific Course [Core-3] :  Basics of Zoology Practicals - IV 
 

https://www.iucn.org/about
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PAPER   ZO-4503L (A)   (Practicals) 
( Based on Theory Paper  ZO-4501) 

1. Confirmation of presence of Proteins. 
2. Demonstration of process of osmosis.by students 
3. Formation of crystals of Urea, Urea nitrate and Urea oxalate. 
4. Titration practicals 
5. Study of Epithelio-sensory cells 
6. Study of Neuro-sensory cells 
7. Study of Thermo-receptors 
8. Study of Mechano-receptors 
9. Study of Chemo-receptors 
10. Study of Photo-receptors 
11. Filtration 
12. Study of the structures of types of neurons: 

Unipolar, Bipolar, Non-myelinated & Myelinated Multipolar 

13. Study of conduction of nerve impulse by charts: 
− Propagation in non-myelinated nerve-fibre 
− Propagation in myelinated nerve-fibre 
− Transmission through synapse 

14. Histological study of the following mammalian organs by permanent slides: 

Tongue 
Stomach 
Small intestine 
Liver 
Pancreas 
Gallbladder 

 
 
 

PAPER  ZO-4503L (B)  (Practicals) 
( Based on Theory Paper ZO-4502) 

 
1. APPLIED ENTOMOLOGY : 

Study of the following pests by charts/specimens : 
I. Groundnut: White grub, Groundnut stem borer, Red hairy caterpillar. 
II. Cotton: Spotted bollworm, Pink bollworm, Cotton leaf roller. 
III. Wheat: Cut worm, Wheat fly. 
IV. Paddy:  Rice bug 
V. Miscellaneous Pests: Rice weevil, Red flour beetle, Pulse beetle 

 
2. FISHERY SCIENCE : 

1. Study of fishing gears: 
- Nets: Hook & Line gear, Stringed Cast net, Gill net, Dole net, Drag net, 

Seine net, Trawl net. 
- Boats: Catamaran, Canoes (Dugout canoe, Plank-built canoe, Outrigger 

canoe), Miscellaneous type (Masula boat, Nauka, Tutikorin boat 
Machhwa), Trawler. 
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2. Identification & Classification of the following fishes upto Family (as per Dey)   
Catla, Rohu, Mrigal, Hilsa, Dara, Ghol, Bombay duck, Pomfret and Surmai. 

3. Hatching hapa 
4. Home aquarium 
5. Popular aquarium fishes: 

Gold fish, Gourami, Angel fish, Sword-tail fish, Platy, Fighter fish 
 

3. WILDLIFE of  India: 
1. Study by photographs of some endangered fauna of India, along with scientific 

names: 
Asiatic lion, Tiger, Leopard, Snow leopard, Blackbuck, Indian Bison, Indian 
wildass, Indian One-horned Rhino, Great Indian Bustard, Great Indian 
Hornbill, Peacock, Gangetic dolphin, Indian White-backed vulture, Asian 
King vulture and Egyptian Vulture. 

2. Study by specimens/photographs of Wildlife management tools : 
Binoculars, Cameras, Radio-transmitters/receivers, Tranquilizer gun/darts. 

3. NP & S (as per theory syllabus) spotting in map of India. 
 

 
4.   HUMAN PARASITOLOGY : 
 Study by charts/specimens/slides : 

1. E. histolytica (Trophozoite & Cystic stage) 
2. Asexual phase of life cycle of Plasmodium vivax 
3. Sexual phase of life cycle of Plasmodium vivax 
4. E. vermicularis 
5. Taenia solium 
6. Scolex of Taenia solium 
7. Cysticercus larva of T. solium.  
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