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Research Title Selection of Mutant Strain of Saccharomyces cerevisiae by Ethyl
Methane Sulfonate-Induced Mutagenesis on Thermotolerance
and Osmotolerance for Bioethanol Production from Sweet Potato

Researcher Assoc. Prof. Duangjai Ochaikul
Department of Biology, Faculty of Science,

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Ethanol production from sweet potato starch hydrolyzed by alpha-amylase
concentration of 0.05 % and volume of 5 ml at 90 °C for 2 h and amyloglucosidase
concentration of 0.015 % and volume of 20 ml at 60 °C for 4 h was carried on to
compare Saccharomyces cerevisiae 6 strains (YRK 017 TISTR 5202 TISTR 5196 TISTR 5339
TISTR 5088 and TISTR 5596). The experiment conditions to achieve the thermotolerance
yeasts were 30 37 40 42 and 45 °C and the conditions to obtain the ethanol tolerance
yeasts (ethanol concentrations of 0 5 10 15 18 and 20 % (v/v)). S.cerevisiae 3 strains (YRK
017 TISTR 5339 and TISTR 5088) had good growth at 40 °C and ethanol concentration 15
% (v/v) were selected to the following investigation.

The mutation of Saccharomyces cerevisiae YRK 017 was studied using UV
Irradiation at 254 nm, 30 watt and 40 seconds and ethyl methansulfonate (EMS) 3 %
(v/v) at 110 minutes. The viability of yeast cells was estimated to be approximately 5 %.
Then, the randomly selected mutant strains which could tolerate high temperature and
give high ethanol production were cultured on YPD agar at various temperatures 30, 40,
42 and 45 °C and fermented on Yeast Fermentation Medium (YFM) with durham tubes.
The mutant obtained from the UV irradiation was type 421 and from Ethyl
methansulfonate was type 11035. It is the followed by the study of fermentation
process from sweet potato powder using simultaneous saccharification and fermentation
(SSF) with these mutants. Inoculum concentration was 10 % (v/v) for 72 h, at 30 °C and
40 °C. Three strains of S. cerevisiae (wild type strain (YRKO17), mutant strain were type
421 and 11035 compared the efficiency of fermentation. The results showed that the
ethanol concentrations that 3 strains produced were 15.46, 15.15 and 15.37 ¢/L at 30 OC,
respectively. While, at 40 °C the ethanol concentrations were found at 15.39 15.35 and
15.55 ¢/L, respectively. These 3 yeast strains at two different temperatures could not

investigate any significant difference at statistical confidence level of 95 percent.

Key words : Saccharomyces cerevisiae, Ethanol, Mutation, UV Irradiation,

Ethyl methansulfonate, Simultaneous saccharification and fermentation
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