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B.Sc. III  
BIOTECHNOLOGY 

 
PAPER – I 

 
PLANT, ENVIRONMENTAL AND INDUSTRIAL BIOTECHNOLOGY 

 
            MM-50 
UNIT-I 
 

1. Introduction to Plant cell and Tissue culture: History, Scope and Application. 
2. Tissue culture Media and Cellular Differentiation. 
3. Protoplast Isolation and Fusion, Organogenesis, Embryogenesis, Anther and Ovary culture. 

 
UNIT-II 
 

1. Agrobacterium Mediated Transformation, Ti and Ri Plasmid. 
2. Bt Gene and Bt Cotton, Edible vaccines and Genetically modified plants- Golden Rice, 

Herbicide Resistance, Drought Resistance. 
3. Germplasm storage and Cryopreservation. 

 
UNIT-III 
 

1. General Introduction and Scope of Environmental Biotechnology. 
2. Environmental Pollution and its type. 
3. Solid Waste Management: Principle of management, Types of Sources, Effect of Solid waste, 

Concept of composting and Vermi composting. 
4. Wastewater Treatment: Physical, Chemical, and Biological. 

 
UNIT-IV  
 

1. Biofertilizer and Biopesticides- Cyanobacteria, Bacteria, Fungi; Significance and Practices. 
2. Bioremediation of Xenobiotics compounds. 
3. Types of IPR-Patents, Copyright, Trademark, G.I., Patenting Genes and Life form. 

 
UNIT-V  
 

1. Types of Bioreactor: Design of Stirred tank, Fluidized bed. 
2. Fermentation: Lactic acid and Alcohol. 
3. Industrially important Microorganisms:  Isolation, Preservation (Slant, Mineral Oil and 

Lyophilize) and its application.  
4. Food Technology: Food spoilage.  Canning, Packing and Food Preservation. 
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B.Sc. III  
BIOTECHNOLOGY 

 
PAPER – II 

 
IMMUNOLOGY, ANIMAL AND MEDICAL BIOTECHNOLOGY 

            MM-50 
 
UNIT-I  
 

1. Concept of Immunity: Innate and Acquired, Humoral and Cell mediated Response. 
2. Cells and Organs involved in Immune system-Structure and Function. 
3. Antigen, Antibody: Types, Structure and Functions. 
 

UNIT-II  
 

1. Cytokines 
2. Autoimmune diseases- Hemolytic Anemia, Rheumatoid arthritis, Insulin dependent diabetes. 
3. Immuno deficiencies. Diseases-SCID, AIDS. 

 
UNIT- III 
 
1. Antigen-Antibody Interaction: Agglutination, Precipitation, RIA, ELISA, Immuno 

Electrophoresis and Immunofluorescence. 
2. Immunity of Infectious Diseases: Protozoa (Malaria, Kalaazar), Bacteria (T.B., Typhoid) and 

Virus (Influenza, Pox). 
3. Fundamental of Epidemic Diseases: Swine flu and Dengue. 

 
 

UNIT-IV  
 

1. Animal Cell Culture and Growth Media. 
2. Primary, Secondary culture and Established Cell line Culture.  
3. Tissue engineering: Basic Concept, Transgenic animal: Mice and Sheep. 

 
 
UNIT-V 
 

1. Hypersensitivity, Interferon and Monoclonal antibody. 
2. Organ Transplantation, Biology of Cancer. 
3. In vitro fertilization and Embryo Transfer. 
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List of Books- 
 

1. A test Book of Biotechnology: Indu Shekher Thakur, 2nd edition. I.K. International Pvt. Ltd., 

New Delhi. 

2. Biotechnology (Fundamentals and Applications): S.S. Purohit - Agrobios (India), Jodhpur. 

3. Fundamentals of Microbiology and Immunology: Ajit Kr. Banerjee, Nirmalya Banerjee -New 

central Book Agency (P) Ltd., Kolkata. 

4. Plant Biotechnology: H.S. Chawla - Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi. 

5. Plant Biotechnology: B.D. Singh - Kalyani Publication, New Delhi. 

6. Biotechnology: Fundamental &Application (2005) S.S. Purohit 

7. Immunology: J. Kubey et al. 7th edition. 

8. Immunology: Roitt et al. 

9. Fundamental of Immunology: W. Paul. 

10. Plant Tissue culture: K.K.De. 

11. Plant Tissue Culture (Practical): H.S. Chawla. 

12. Biochemistry & Molecular Biology of Plant:  Buchanan, Gruissemen& Jones 2nd edition. 

13. Tools and Techniques in Biotechnology (2011) M. Debnath 
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List of Practical’s 
 

PLANT, ENVIRONMENTAL, INDUSTRIAL AND MEDICAL BIOTECHNOLOGY 
 

1. Preparation of Tissue culture media. 

2. Sterilization of plant material. 

3. Seed Germination, Root, Shoot and Callus Culture. 

4. Determination of total dissolved solids of water. 

5. Determination of DO, BOD, COD of water. 

6. Determination of Coliform by MPN Test. 

7. Production of Enzymes/Antibiotics/Acids. 

8. Effect of Biopesticides on microorganism 

9. Antigen Antibody interaction- Determination of Blood Group and Rh factor. 

10. Widal Test 

11. VDRL Test. 

12. ELISA Test. 

13. Perform of Immuno-diffusion  
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SCHEME FOR PRACTICAL EXAMINATION 
 
 

Time: 4 hrs.           MM-50 
 

1. Experiment based on Paper - I 

(i) Plant tissue culture         08 marks 

(ii) Environment / Industrial        07marks 

2. Experiment based on Paper - II                                                                               15 marks 

3. Spots            10marks 

4. Viva-voce            05marks 

5. Sessional/ Record            05marks 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


