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Department of Biochemistry, St. Francis College for Women, Hyderabad-16. 
 

SEMESTER – VI 

PLANT BIOCHEMISTRY 

THEORY 

 

 

Programme: B.Sc.                                                           Max. Hours: 45 

Course Code: U20/BIC/DSE/601          Hours per week: 3 

Course Type: DSE- 1               Max. Marks: 100 

No. of credits: 3 

 

 

Course Objective: 

 

        Inculcate knowledge  of Plant cell structure, plant hormones, and secondary metabolites in      

        students and enhance the skills of plant tissue culture techniques. 

 

Course Outcomes: 

         CO1: Understand the detail structure of the plant cell and basic cycles that are essential for            

                   their survival. 

 

         CO2: Elaborate knowledge of various metabolic reactions and the uses of secondary                                 

                   metabolites. 

CO3: Enhance the knowledge of various plant hormones. 

 

CO4: Gain the ability to execute plant cell culture experiments. 
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MODULE I:  PLANT CELL STRUCTURE & PHOTOSYNTHESIS           (12 Hrs) 

 

Plasma membrane, vacuole and tonoplast membrane, cell wall, plastids and peroxisomes,  

Photosynthetic pigments, absorption and action spectra, Red drop and Emerson Enhancement 

effect, concept of two photosystems, Light reactions. Cyclic and non-cyclic 

photophosphorylation.  

Dark reactions, Calvin cycle and regulation; C4 cycle and Crassulacean acid metabolism (CAM), 

Photorespiration 

 

 

MODULE II: NITROGEN METABOLISM AND SECONDARY METABOLITES     

         (11 Hrs)    

Nitrogen Cycle.Nitrogen Metabolism: Mechanism and Regulation of Utilization of Ammonia, 

Nitrate and other Nitrogen Sources, Nitrogen Fixation: Mechanism and Regulation of Nitrogen 

Fixation, Symbiotic and Asymbiotic Nitrogen Fixation and Biochemistry of Nitrogenase.  

Representatives of alkaloid group and their amino acid precursors, function of alkaloids,  

Examples of major phenolic groups: flavonoids, tannins and lignin, biological role of plant 

phenolics, Classification of terpenoids and representative examples from each class,  

Biological functions of terpenoids. 

 

 

MODULE III: PLANT HORMONES AND STRESS PHYSIOLOGY           (11 Hrs) 

 

Introduction to plant hormones and their effect on plant growth and development. Structure, 

Function and commercial applications of Auxins, Gibberellins, Cytokinins, Abscissic acid, 

Ethylene and Brassinosteroids and their derivatives.  

Responses of plants to biotic stress (pathogen and insects) HR and SAR mechanisms and abiotic 

stress (water, temperature and salt) Drought tolerance mechanisms. 

 

 

MODULE IV: PLANT TISSUE CULTURE                (11 Hrs)    

 

Cell and tissue culture techniques, types of cultures: organ and explant culture, callus culture,  

cell suspension culture and protoplast culture. Plant regeneration pathways: organogenesis 

somatic embryogenesis. Applications of cell and tissue culture and somaclonal variation 
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Reference Books: 

1. Caroline Bowsher, Martin steer, Alyson Tobin Plant Biochemistry (2008),  

Garland science ISBN 9780-8153-4121-5. 

 

2. Buchanan: Biochemistry and molecular Biology of plant. (2005) 1 edition.  

I K International, ISBN-10: 8188237116, ISBN-13: 978-8188237111.  

 

3. P.M Dey and J.B. Harborne; (1997) : Plant Biochemistry, Academic Press ISBN-

10:0122146743. 

 

4. Robert H. Smith , Plant Tissue Culture, Techniques and Experiments (2005) 

Academic Press, 2012 ISBN 0323160476, 9780323160476. 
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PLANT BIOCHEMISTRY 

MODEL QUESTION PAPER 

THEORY 

 

Course Code: U20/BIC/DSE/601      Max Marks: 60 

Credits: 3                                                                                       Time: 2 Hrs 

 

I.    Answer the following                                                   4 x 10 = 40 M 

 

1. Explain the fluid Mosaic model of Plasma Membrane. 

     OR 

2. What are plastids & add a note on significance of peroxisomes. 

 

3. Explain in detail Cyclic & Non Cyclic Photophosphorylation. 

     OR 

4. Enumerate Nitrogen Cycle with appropriate diagram. 

 

5. Explain the mechanism of growth regulation by plant hormones. 

     OR 

6. What are secondary metabolites. Explain their biological significance. 

 

7. Explain Cell & Tissue Culture Techniques? 

     OR 

8. What are the various Plant Regeneration Pathways? 

 

 

II.    Answer any FOUR                             4 x 5 = 20 M 

 

9. Cell Wall 

10. CAM 

11. Tannins &Lignins 

12. Application of Cell & Tissue Culture 

13. Peroxisomes 

14. Callus Culture 

 

 

 


