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Learning Objectives 

  
The course aims to provide thorough understanding of metabolic processes in 

plants and the role of different biosynthetic pathways in growth and development of 
plants. The course will also impart basic concepts and applications of plant secondary 
metabolites. 

Learning outcomes 
  

On successful completion of the course students will be able to: 
  

1.      ​ Describe the structure and function of plant cell organelles in plant metabolism. 



2.      ​ Explain the various plant biochemical processes and metabolic pathways 
including photosynthesis, photorespiration, nitrogen fixation and assimilation and 
plant secondary metabolism and their biological significance. 
3.      ​ Discuss the role of plant hormones in plant growth and development. 
4.      ​ Evaluate the various plant responses to different abiotic and biotic stress 

conditions. 
5.      ​ Plan and execute plant tissue culture. 

  
SYLLABUS OF DSE-4 

  
BCH-DSE-4 : BIOCHEMICAL MECHANISMS AND RESPONSES IN PLANTS 

Semester – IV 
2.2   ​Course 
Contents 
Theory (Credits 
– 2) 

Total Hours : 30 
Unit I: Photosynthesis and Respiration                                                                ​ (8 
Hours) 

 
Introduction to Plant cells, Cell wall, Vacuole and Tonoplast membrane, Plastids and 
Peroxisomes. Overview to photosynthesis and Carbon assimilation, Light reaction and 
photosystems, Cyclic and non-cyclic photophosphorylation, Calvin cycle and its 
regulation, C4 cycle and Crassulacean acid metabolism (CAM), Photorespiration. 
Photoinhibition. Glycolytic pathway and its alternative reactions in plants, 
Translocation of metabolites across mitochondrial membrane, TCA cycle, electron 
transport chain in plants, alternative NAD(P)H oxidative pathways. 

  
Unit II: Nitrogen metabolism                                                                                ​ (7 
Hours) 

Nitrogen cycle; Biological nitrogen fixation; Structure and function of Nitrogenase 
complex. Nitrate assimilation: Nitrate and Nitrite reductase. Primary and secondary 
ammonia assimilation in plants; ammonia assimilation by glutamine 
synthetase-glutamine oxoglutarate aminotransferase (GS-GOGAT) pathway. 

  
Unit III: Plant physiology and Secondary metabolites                                     ​ (10 
Hours) 

  



Plant vascular system; Plant hormones and their role in plant growth and development; 
Regulation of plant morphogenetic processes by light. Plant stress responses to abiotic 
and biotic stresses: Water deficit, temperature, salinity, insect manifestation. Secondary 
metabolites: types, structure and functions of Alkaloids, Phenolics and terpenoids. 

  
Unit IV: Plant tissue culture                                                                               ​(5 Hours) 

  
Cell and tissue culture techniques, types of cultures: organ and explant culture, callus 
culture, cell suspension culture and protoplast culture. Plant regeneration pathways: 
organogenesis and somatic embryogenesis. Applications of cell and tissue culture and 
somaclonal variation. Germplasm storage and cryo-preservation. Brief introduction to 
transgenic plants. 

  
2.3   ​ Practical: 

  
Credits: 2                                                                                                     ​ Total Hours : 
60 

  
1.      ​ Induction of hydrolytic enzymes (proteases /amylases/lipase) in germinating 

wheat seeds. 
2.      ​ Effect of plant hormones on plant growth (Phytochrome effects on lettuce 

germination/ 
Gibberellic acid effect on α-amylase secretion in barley seeds). 
3.      ​ Extraction and assay of Urease from Jack bean. 
4.      ​ Estimation of carotene/phenols/tannins in fruits and vegetables. 
5.      ​ Estimation of ascorbic acid in fruits and vegetables. 
6.      ​ Effect of light on chlorophyll production. 
7.      ​ Separation and analysis of chloroplast proteins (Rubisco) using SDS-PAGE. 
8.      ​ Plant tissue culture 

  
2.4   ​ Essential readings: 

  
1.      ​ Buchann (2015). Biochemistry and Molecular Biology of plant. (2nd ed.). I 
K International. ISBN-10: 8188237116, ISBN- 978047 07 14218 
2.      ​ Caroline Bowsher, Martin steer, Alyson Tobin (2008). Plant Biochemistry. 
Garland Science. ISBN 978-0-8153-4121-5. 

 
3.      ​ Dey, P. M. and J.B. Harborne, J.B., (Editors) (1997). Plant Biochemistry. 
Academic Press. ISBN-10:0122146743, ISBN-13:978-0122146749. 94 



4.      ​ Taiz, L. and Zeiger, E. (2010). Plant Physiology (5th ed.). Sinauer 
Associates Inc. ISBN- 13: 978-0878938667, ISBN-10: 0878938664 

  
3.      ​ Keywords 
Plant cell, photosynthesis, respiration, nitrogen fixation and assimilation, secondary 

metabolism, stress biology. 
  

Note: Examination scheme and mode shall be as prescribed by 
the Examination Branch, University of Delhi, from time to 
time. 
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