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ABSTRACT

Concern over the depletion of fossil fuels has shifted global trends from fossil fuel reliance
toward alternative renewable fuel development from biobased resources. Production of
second-generation bioethanol, a clean and renewable energy, from agricultural crop residues mainly
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containing lignocellulosic biomass can improve the sustainability of feedstock production without
competing with food production for the cultivation of farmland. Sugarcane bagasse is the most
abundant lignocellulosic material in tropical countries and an ideal feedstock for bioethanol
production. This study investigated biorefining of sugarcane bagasse for bioethanol production.
Results showed that acid hydrolysis of bagasse ( solid to liquid ratio 1:50 ) through treatment with 0.25
N sulfuric acid at 131°C for 20 min resulted in glucose( 3.0 g/L, 15.0% )and xylose( 2.3 g/L, 11.5% ).
The acid hydrolysate was added to 1% commercial cellulase and then further hydrolyzed at a pH of
4.5, a temperature of 50°C, and 100 rpm. Glucose ( 7.1 g/L, 35.5% ) and xylose ( 2.8 g/L, 14.0% ) were
obtained after 3 h of incubation. Overall, 77.3% of sugars from the polysaccharides of bagasse can be

released through this treatment. The acid hydrolysate containing glucose( 3.0 g/L )and xylose( 2.3 g/L )

was supplemented with 12 g/L yeast extract and fermented by Pichia stipitis Pignal BCRC21777 at
24°C and 100 rpm for 72 h. Then, glucose and xylose were completely consumed( total 5.3 g/L, 100% )

and bioethanol (2.3 g/L ) was produced. The bioethanol conversion efficiency was 86%.

Key Words: Sugarcane bagasse, Acid hydrolysis, Enzyme hydrolysis, Pichia stipitis Pignal, bioethanol
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