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ABSTRACT

The purpose of this research was to introduce the concept of experimental design
techniques for determining the optimization of the ethanol production and cost analysis.

The study was based on the principle of 2" Factorial Design. Four factors used in
measuring concentration of ethanol from fermentation process are type of rice, convert starch into
sugar (hydrolysis), fermentation temperature and fermentation time. The experiment was divided
into 3 stages : the discovery of the factor interval, finding out the influences of the factors and
optimal conditions and finally, cost analysis of ethanol from rice.

The results of the experiment at the significance level of 0.05 (Ol = 0.05) indicated that
three factors have effected type of rice, convert starch into sugar (hydrolysis) and fermentation
time. The suitable factors of ethanol production from rice is based on fermented Black Glutinous
Rice using fungi Aspergillus oryzae and Aspergillus sake for 14 days. Then, finding the optimal
condition for fermentation time factor found that increasing fermentation time, ethanol
concentration increased and to be constant. The suitable time for ethanol fermentation is 18 days,
ethanol concentration during 15% to 16%. When we compare the cost of ethanol production. We
found that ethanol production from Black Glutinous Rice using fungi Aspergillus oryzae and

Aspergillus sake has the lowest cost at 1,941.63 baht per ethanol (concentration 95%) 10 litre.



