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Lignocellulosic biomass is an important alternative energy source to be utilized for
ethanol production. In this work, bamboo (Dendrocalamus asper Backer) was used as biomass
feedstock. There were bamboo shoot, young bamboo less than 7 m height and mature bamboo
with height over 7 m was used. Pretreatment was carried out with dilute sulfuric acid
concentrations between 0.4, 0.6, 1.0, 1.4 and 1.6% w/w, and residence time between 45, 60, 90,
120 and 135 min at stable temperature of 140 °C. Prehydrolyzate was later analyzed for total
sugars by high performance liquid chromatography. Water insoluble solids obtained were
hydrolysed with cellulase (Trichoderma reesei) and B-glucosidase (Novozyme 188) at pH 4.8, 50
°C and resident time between 12, 48, 72 hr. The experimental design by central composite design
and response surface methodology were used to determine optimum condition for total reducing
sugar yield.

For pretreatment process, it was found that maximum glucose yield was obtained from
bamboo shoot at 34.50 mg/ml (135 min, 1.0 %w/w). Yong bamboo gave obtained yield of 25.83
mg/ml (120 min, 1.4 %w/w) and mature bamboo of 17.88 mg/ml (135 min, 1.0 %w/w ),
respectively. Maximum xylose yields were obtained from young bamboo at 16.91 mg/ml (90 min,
1.6 %w/w), mature bamboo at 11.66 mg/ml (90 min, 1.0 %w/w) and bamboo shoot at 9.42 mg/ml

(90 min, 1.6 %w/w ), respectively. For enzymatic hydrolysis process, it was found that increasing
¥ Y/



4R251
yield was obtained with increasing acid concentration and residence time. Similar trend was
observed for yield of enzymatic hydrolysis and yield of pretreatment at the same conditions. The
results showed dilute acid pretreatment can support enzymatic hydrolysis. Effects of pretreatment
severity and high consistency of enzymatic hydrolysis greatly increased the sugar concentrations

after the process.
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