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Abstract n
248994

This research was aimed to apply cassava peels and pulps from tapioca processing for ethanol
production as alternative energy. The study was carried out to determine the potential of ethanol production from
the mixture of peels and pulps at various ratios. The ratios of peels and pulps mixture were 0:1, 1:5, 1:2 and 1:1
containing cellulose of 16.56 + 0.82, 19.63 + 1.10, 22.65 + 1.95 and 25.75 + 2.92 % dry weight and starch of
60.39 + 6.44, 54.78 + 4.21, 50.57 + 4.21 and 44.9 + 2.43 % dry weight, respectively. At 10% (w/v) of various
mixtures were enzymatic hydrolysis and then fermented by yeast for ethanol production.

Three steps of enzymatic hydrolysis of cellulose and starch in cassava peels and pulps were used in this
study. Four ratios of peels and pulps mixture at 0:1, 1:5, 1:2 and 1:1 were carried out. Firstly 30 units of cellulase
was used to hydrolyze cellulose in these mixtures at 50 °C and pH 5.0 for 6 hrs and obtained reducing sugars at
concentration of 0.226 + 0.002, 0.298 + 0.004, 0.325 + 0.007 and 0.393 + 0.002 g/g dry weight, respectively.
Secondary, 9 units of Q- amylase was used to hydrolyze starch at 90 °C and pH 6.0 for 2 hrs, reducing sugar
was found at concentration of 0.09 + 0.009, 0.08 + 0.007, 0.11 + 0.008 and 0.15 + 0.002 g/g dry weight,
respectively. Finally, 6 units of amyloglucosidase was hydrolyzed the remain starch at 60 °C and pH 4 for 24 hrs,
reducing sugar produced at this step were 2.81 + 0.08, 3.08 + 0.03, 2.89 + 0.01 and 3.16 £ 0.02 g/g dry weight,
respectively. In this study, it was found that cellulose was hydrolyzed at 91.01 + 0.98, 93.12 + 1.25, 92.57 + 0.96
and 93.24 + 1.75 % dry weight, respectively, while starch hydrolyzed were 95.18 + 1.07, 92.45 + 0.72, 92.37 +
0.59 and 91.25 £ 0.44 % dry weight, respectively. The total amount of reducing sugar from 3 steps of hydrolysis
were 3.13 + 0.08, 3.46 + 0.04, 3.33 + 0.01 and 3.70 + 0.02 g/g dry weight, respectively. Then, the obtained
reducing sugar from 3 steps of cellulose and starch hydrolysis from mixture of peels and pulps at 0:1, 1:5, 1:2 and
1:1 were fermented for ethanol production by Saccharomyces cerevisiae TISTR 5343 at 30 °C for 48 hrs. The
produced ethanol were 1.55+ 0.03, 1.72 + 0.02, 1.67 + 0.02 and 1.86 + 0.03 g/g dry weight, or ethanol production
at 156.48 + 0.29, 17.29 + 0.20, 16.73 + 0.25 Wav 18.64 + 0.38 g/l, respectively. The operating cost for ethanol
production from the mixture of peels and pulps at 0:1, 1:5, 1:2 and 1:1 were 13.11, 12.95, 12.82 and 12.70 bzht
per liter, respectively. Thus, the utilization and treatment of agricultural residues waste such as cassava peels and
pulps for ethanol production as alterative energy is one choice for waste management in both terms of

conservation and environment protection.

Keywords : Cassava Peels/ Cassava Pulps/ Enzyme/ Ethanol/ Hydrolysis/ Yeast
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