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What are Biofuels?  

 

 

 
¾ Biofuels are derived from biomass 

 

 

 

 



What are Biofuels?  

ÁBiofuel products derived from a renewable source.  

 

 Biodiesels  Biogas Bioalcohols   



Renewable Energy Sources 

Electricity, water heating Ą Stand Alone Energy Sources 



Environmental Benefits  

 

1. Lower emissions 
 1.1 Carbon neutral   



Biomass as a Renewable Energy Source 

2. Source of carbon 
Ethanol: C2H2OH 

Butanol: C4H9OH 

       

Succinic acid: C4H6O4 

Glycerol: C3H8O3  

Acetic acid: C2H4O2 

Lactic acid: C3H6O3  

Fuel  

Fuel  

Pharmaceutical ,  

cosmetic products   

Pharmaceutical 

Food and beverages  

Organic solvent  

Aromatics: C6H6 Range of products  



References: Rubin, E. Genomics of cellulosic biofuels. Nature 454, 841ï845 (2008) 

Biochemical Composition of Biomass 



Biomass Composition  
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Biochemical Composition of Biomass 

Laccases 

Manganese peroxidases  

Lignin peroxidases  

Non-selective 

depolymerization  



Biomass Composition  
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 ß-Xylosidases  

Xylose monomers  

Ethanol 

Fermentation  
Hydrolysis  

Xylose backbone  

Glucuronic acid   
Acetate  

Arabinose  

Ferulic acid 

Biodegradation of Hemicelluloses 



 50% 

 ß-Xylosidases  

Glucuronidase 

Feruloyl esterases 

Arabinofuranosidases 

Acetyl xylan esterases 

Hydrolysi  

Xylose backbone  

Glucuronic acid   
Acetate  

Arabinose  

Ferulic acid 

Hydrolysis  

Biodegradation of Hemicelluloses 



Biomass Composition  

Lignin

Hemicellulose

Cellulose

20% 

30% 
 50% 

Glucose 

Monomers  

Cellulase:  

Endoglucanases 

Exoglucananses  

ß-Glucosidases  

Biodegradation of Cellulose  

Ethanol 

Hydrolysis  Fermentation  



Classification of Biofuels  

ÁClassified by type of feedstock used. 

ïFirst generation 

ïSecond generation  

ïThird generation     



First Generation Biofuels  

ü Obtained directly from food sources  

First 

Generation  

Biofuels  

Seed oils  
Sugar  

Corn  

Cereals  

ü Seed oils: Europe 

 
ü Sugars: Brazil  

ü Corn: USA  

ü Cereals: Canada  



Second Generation Biofuels  

ü Obtained from non-food sources  

Second 

Generation  

Biofuels  

Municipal 

waste 

Energy 

crops  

Agricultural waste 

ü Municipal solid waste/animal waste: USA 

 
ü Energy crops:- switch grass, miscanthus: USA 

ü Agricultural waste: bagasse : Brazil 

Focus of our research  



Third Generation Biofuels  

ü Algae and genetic modification  

Third 

Generation  

Biofuels  

Algae 

Genetic 

engineering  

ü Algae: USA, Europe  

 
ü Genetic modification: plant or 

microorganisms  



Sugarcane as a Feedstock 

Á.ŀǊōŀŘƻǎΩǎ Ƴŀƛƴ ŜȄǇƻǊǘ 
crop. 

 

ÁConsists of 3 parts: 

ïStem: milled to produce 
sugar  

ïBagasse 

ïTops: fresh green leaves 

ïDry leaves 

 

 

 

Reference: Canilha L et. Al. 2012 



Deriving Biofuels from Biomass 

ü Biological  

conversion   
Microorganisms  

Bacteria  

Enzyme  

Fungi  

ü Biotechnology  

P. putida 

S. vividosporus  

White and brown rot fungi 

P. chrysosporium 

(Lignin removal) 

ü Most environmentally 

friendly 

 



Aims of Research  

ü To create a bacterial culture collection. 

 

ü To identify isolates able to hydrolyze hemicelluloses 

and cellulose to fermentable sugars. 

 

ü To investigate production of enzymes for 

biodegradation of lignin and cellulose. 

 

üTo produce biofuels from fermentation of sugars. 

ü Characterize fuel product 

üCharacterize the bi-products of fermentation  



ÁCulturing of samples: 
ïGeneral purpose media: Tryptic soy broth and agar (TSB, 

TSA)  

 

ïSerial dilutions 

 

ïSpread plating of dilutions  

 

ïVarious colonies selected  

 

ïStreak plating until purity was achieved  

Culturing and Isolation of Bacteria 



Culturing and Isolation of Bacteria 

ÁSpread plating   

 

Bagasse  Dry leaves  Green leaves  Soil 


