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ABSTRACT

290762
The ethanol production from sweet sorghum stem juice (SSJ) by thermotolerant
yeast, Saccharomyces cerevisiae DBKKUY-53 was investigated in this study. The
chemical composition of SSJ was analyzed and the results revealed that it contained
194 ¢/L total sugar. The main sugars found in the SSJ were sucrose (175.97 /L),
glucose (12.32 ¢/L) and fructose (5.75 ¢/L). The SSJ also contained trace elements
essential for growth and ethanol production by yeast such as nitrogen (30.82 mg/L),
magnesium (231.72 mg/L) manganese (3.58 mg/L) and iron (2.39 mg/L), etc. Some
factors affecting the ethanol production from SSJ by thermotolerant yeast, S. cerevisiae
DBKKUY-53 such as incubation temperature, pH of the ethanol production medium
(EP), initial cell concentration, initial sugar concentration and nitrogen source were
examined. The results obtained from this study revealed that the optimum incubation
temperature for ethanol production was 30°C. Since, S. cerevisiae DBKKUY-53 had
ability to produce ethanol at 37°C and 40°C, therefore the ethanol production at these
temperatures was carried out. The optimal conditions for ethanol production at high
temperature were found to be; pH 5.5, cell concentration at 108 celVmL; sugar
concentration at 250 g/L. Ethanol yield was not different between nitrogen or without
nitrogen supplementation. When the ethanol production by S. cerevisiae DBKKUY-53
was carried out in 2-L fermenter, the maximum ethanol concentration was found to be

106.82 ¢/ which was higher than that of industrial used yeast S. cerevisiae SC90.
Evaluation of yield performances of sweet sorghum as a raw material for
ethanol production in a commercial scale was performed by growing the plant in
different seasons including early-, mid- and late-rainy season at Khon Kaen, Udon
Thani, Nakhon Ratchasima and Suphan Buri. The results obtained from this study
showed that the suitable growing season was the mid-rainy season which gave higher
stalk yield than that of early- and late-rainy season. With respect to the production
costs of planting sweet sorghum and syrup production, they were approximately
656.10 baht/ton and 6,299.10 baht/ton, respectively. The major cost of planting come
from transportation, land preparation and harvesting, while that of syrup production
come from raw material, electricity and stalk supply. The production cost of ethanol
from sweet sorghum calculated based on the production costs of raw material were

approximately 9.79 and 47.00 baht/liter when sweet sorghum juice and sweet sorghum



200762

syrup were used as substrate for ethanol production, respectively. The production cost

of ethanol, however, will be increased up to approximately 15.915 and 53.125

baht/liter, respectively, if the processing costs were included.
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NIAALENIUDA (Ethanol Production)
‘Saccharomyces cerevisiae
gannusou (thermotolerant yeast)
¥191m21u (Sweet sorghum)
n1sminuuUNg (Batch fermentation)

WARUNAUNY (Renewable energy)
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