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Production of Ethanol and Enzyme by Fermentation from Water Hyacinth
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ABSTRACT

The reducing sugar production from the submerged fermentation of water hyacinth with
Clostridium acetobutylicum was studied for the optimal conditions. The components of water
hyacinth by dry weight are cellulose 35.84%, hemicellulose 27.11% and lignin 8.33%. Water
hyacinth was pretreated with H,SO, 0.5% (w/w) and NaOH 10% (w/v). The results showed that,
after the pretreatment, the compositions of water hyacinth were induced to cellulose 85.31%,
hemicellulose 0.85% and lignin 1.01%. After that, the optimal condition for the reducing sugar
production from water hyacinth using clostridium acetobutylicum was examined with inoculum size
10% by volume, in which the absorbance at 600 nm ranged between 2.0-3.5. This study employed
the response surface Box-Behnken designs to optimize the conditions for reducing sugar
production. The conditions were the content of pretreated water hyacinth (10-50 g/l of the medium),
temperature (30-50 °C) and incubation time (24-48 hours). The optimal condition for reducing
sugar production suggested by minitab program was the content of water hyacinth 10.16 g/l of the
medium at 38.8 °C for 37.59 hours. The reducing sugar yield predicted from the statistical equation
was 9.47% (g/g dry weight). The deviation value between the predicted model and the
experimental results was 4.01%. Cellulase activity was found at 0.12 U/ml. Finally, the reducing
sugar obtained from water hyacinth was concentrated to 15°Brix prior to fermented by
Saccharomyces cerevisiae TISTR 5339. The result showed that the ethanol from fermentation of
water hyacinth was 2.54 g/l, whereas those of directly glucose fermentation were 14.42 g/I. As a
result, ethanol obtained from reducing sugar was less than glucose because the content of
glucose from reducing sugar was lower than directly glucose fermentation at 15 °Brix.
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