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ABSTRACT

In this study, statistical experimental designs were used for optimization of
ethanol production from sweet sorghum juice by thermotolerant yeast S. cerevisiae
DBKKUY-53. The fermentation was carried out at 37°C in 500-mL air-locked Erlenmeyer

flasks under static condition. Based on the Plackett-Burman design, initial cell



concentrations, initial sugar concentrations and yeast extract were chosen as the
important factors for ethanol production from sweet sorghum juice by thermotolerant
yeast S. cerevisiae DBKKUY-53. These selected factors (initial cell concentrations 5x10°-
1><1O8 cells mLfl, initial sugar concentrations 180-300 ¢ L and yeast extract 3-12 ¢ Lfl)
were optimized by response surface methodology (RSM) based on a central composite
design (CCD). The response factors considered in this work were ethanol concentration
and productivity. The result showed that the optimum conditions for ethanol
fermentation were 7.85x10" cells mL " initial cell concentration, 247 ¢ L initial sugar
concentration and 9.99 ¢ L yeast extract. Verification of the ethanol production based
on the optimum conditions revealed that the maximum ethanol concentration of 99.75
+393¢ L and productivity of 2.77 + 0.11 g L'h" were achieved. When the ethanol
production was carried out in 2-L bioreactor under the optimum conditions, the ethanol
concentration and productivity of 101.81 + 2.72¢ L' and 2.83 + 008 ¢ L' h' were

achieved, respectively.

Keywords: Thermotolerant yeast, sweet sorghum juice, ethanol production,

Saccharomyces cerevisiae, optimization.
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WanulaeBadnudou S. cerevisiae DBKKUY-53 Tng@fuununisnaaesnsadnenans vl
Tngvhnsnineniueaiigamgil 37 esmiwalea lunadnuuy air-lock wu1m 500 Taddns
meldanmensninuuuils Mendsannslduuunisnaassuuy Plackett-Burman Litefnnses
Hadedifinadonisndneniuea nuindesvddnfidnadenisudaeniuealnedadnudeu S,
cerevisiae DBKKUY-53 fiannnuiduduveneadfasisudu anududuvensaddadisudu way
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