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Abstract

This research focused on the ethanol production from a sweet potato through a
simultaneous liquefaction, saccharification and fermentation (SLSF) process. It was a
combination of an enzyme and yeast activity together in one step. The study was divided into 3
different parts: sweet potato hydrolysis, an ethanol production from glucose by yeast and an
ethanol production by a SLSF process. The commercial enzyme, STARGENTM, was used in
sweet potato hydrolysis studies. Effect of temperature, sweet potato concentration and enzyme
concentration on hydrolysis efficiency were evaluated by factorial experiment. The first factor
being 3 temperature figures as 30, 35 and 40 °C, the second factor being 3 sweet potato
concentration of 30, 40 and 50 %w/v and the last factor being the 3 enzyme concentration of
0.1, 0.2 and 0.3 %v/w. The result showed that the temperatures at 40 and 35 °C obviously
influenced the hydrolysis sweet potato with the statistical significance at p<0.05 with the average
glucose vyield of 0.2956 and 0.2767 g/100g sweet potato, respectively. The average glucose
production rate of 1.6778 and 1.3733 g/l/h were obtained at 40 and 35 °C, respectively. Those
two average parameters were later analyzed to find the most appropriate condition. It was found
that glucose was produced the highest at the temperatures between 35 and 40 °C, at the sweet
potato concentration of 50 %w/v and at the enzyme concentration of 0.2 %v/w. The factors that
influenced the growth of Saccharomyces cerevisiae BCC 15353 and ethanol production were
evaluated using the initial glucose concentration of 20, 40 and 70 g/l and the fermentation
temperatures of 30, 35 and 40 “C. It showed that the higher glucose concentration did not inhibit
yeast growth and ethanol production. Moreover, it enhanced the ethanol production. Yeast could
grow and produce ethanol at 30 and 35 °C, but did not at 40 °C. Therefore, the ethanol
production using SLSF process was performed using the combined optimum condition of
enzymatic hydrolysis and fermentation. The SLSF condition was the temperature at 35 °C, the
sweet potato concentration of 50 %w/v and the enzyme concentration of 0.2 %v/w. The final
ethanol concentration of 30.02 g/I was obtained. The ethanol productivity of 0.63 g/l’lh was

obtained within 46 hours. The ethanol yield was 60 g/kg of sweet potato.
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