


BTY 5006 BIOMASS AND BIOENERGY (Credits 3; Theory 3 hrs) 

AIM This course aims to make the learners understand how plant 
biomass 
can be utilized to generate bioenergy 

Objectives ➢ To understand the current International and national 
status of biofuel production 

➢ To know the structure of cell wall polymers and 
their conversion to biofuel by efficient 
pretreatment methods 

➢ To discuss the major bottlenecks in the biofuel 
productions from plants 

Learnin
g 
outcom
e 

➢ The course is having great scope in current scenario of 
search for a sustainable energy resource. The learners 
will understand how plant biomass can be completely 
utilized for 
biofuel production cost effectively. 

S.No Theory 

1 Fundamental concepts in understanding 
biofuel/bioenergy production- Various 
biofuels/bioenergy from biomass 

2. Bioenergy current status: National and international; Biofuel 
generations (first, second, third and fourth), Recent advances 
in second generation biofuel production and its advantages, 
Feedstocks. 
- Important bioenergy crops, agri-residues, oil seeds. 

3 Plant cell walls: Renewable energy resource of biofuel; 
Derivation of cell walls and wall architecture- Cellulose, 
Hemicelluloses, Pectic polysaccharides, Hydroxycinnamates, 
mixed linked glucans, proteins and glycoproteins, Lignin, 
Value added products from lignin, 
suberin, cutin, waxes; Recalcitrance of cell wall 

3 Cell wall profiling: Compositional analysis of cell wall using 
different biochemical and analytic methods such as HPLC, GC, 
FTIR etc. 

4. Biosynthesis of cell wall polymers-General mechanism of 
polymer assembly. Glycosyl transferases and 
polysaccharide synthases, regulation of polysaccharide 
synthesis; Wall polymers: Extraction and fractionation 

5 Cell wall degradation- Biomass pretreatment; different 
pretreatment methods-Physical, Chemical, Biological, 
Recent advances in cost effective pretreatment methods; 
Microbial source for cell wall 
degrading enzymes: Cellulolytic, Xylanolytic and Ligninolytic 
microbes and their identification. 

6 Saccharification and fermentation: Estimation of the 
saccharification efficiency of the pretreated biomass; 
Factors affecting 
saccharification, Simultaneous saccharification and 
Fermentation. 

7 Modification/ engineering of plant cell wall for better fuel 
production: Hemicellulose and Lignin engineering 

8 Environmental and economic aspects: Environmental impacts 
of 
biofuel production; Value-added processing of biofuel 



residues and co-product 

9 Policies and regulations on biofuel production; biofuel polices, 
underlying drivers, technical standardisation 
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