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ABSTRACT
".I'ncreasing Efficiency of Alcoholic Production by Thermotolerant Yeasts
;E::'_E._thanol production / fermentation / thermotolerant yeast / Issatchenkia orientalis

Now a day, ethanol is important industrial chemical mainly using in biofuel replaces vanish

;:._.fossil fuels. Because of the thermotolerant yeast are capable of growth and fermentation during the
'j:.Summer months in non-tropical countries as well as under tropical climate. Therefore, this study
focuses on isolation and characterization thermotolerant yeast to produce ethanol. Thermotolerant
".'yeast strain I orientalis S1 was isolated from silage sample in Suranee University of Technology
fann According to the morphological and biochemical characterization, morphology of the
: thermotolerant yeast strain I orientalis 51 cells is ovoidal to elongate, 2.7-4.2 x 5.6-10.1 ym, single
:'or in pair, budding cell are present and psendomycelium are developed. The features of the
: éppearance of cultures when cells grown in liquid medium after 3 days at 40 C, heavy, dry climbing
.peIHcles are formed on the surface of liquid medium and the growth is butyrous and light cream
colored on agar medium. It can grow and ferment when glucose was used as a carbon source. This

yeast did not produce killer toxin against with Saccharomyces cerevisiae EC 1118, Escherichia coli

ATCC 25922 and Bacillus subtilis ATCC 6633. Genetic analysis was determined on the basis of

18S rDNA analysis, the results showed the 1. orientalis S1 strain has 99% similarity to 1. orientalis

The optimum conditions for growth and ethanol production of thermotolerant I, orientalis S1 was

determined in enrich medium. The utilization of carbon sources by Issatchenkia sp. S1 was varied

with sort of carbons supplemented in YM medium. £, orientalis S1 showed weakly grown in YM

medium with sucrose, lactose, glycerol, manitol, maltose, cassava starch or potato starch as carbon

source. When either glucose or fructose was used as carbon source in YM medium, the better

growth of I orientalis S1 was performed. Glucose and fructose were used for determining the

optimal concentration for growth and ethanol production in flask experiments. The cultivation of I,

orientalis S1 in flask experiment found that when cultured I orientalis Sl in YM medium
supplemented with 100 g/L of glucose and 2 g/L (NH,),SO, under shaking condition at 200 rpm and

incubation at 40 C showed the highest ethanol production (i1 = 0.205 + 0.008 h-l, Q,=2328+



040 g/L/h, Y‘M ={.511 £ 0.009 g/g and maximum ethanol concentration = 55.877 £ 0.962 g/L). In

::_'fermenter experiment, aeration rate and agitation speed were varied. The agitation speed at 500
rpm with no aeration in YM medium with 100 g/L and 2 g/L. (NH,),80, at 40 “C showed the highest

of 11 (0.370 £ 0.009 hq), Q, (1.886 = 0.056 g/L/h), Y, (0.516 + 0.026 g/g) and ethanol concentration

“'_49'._991 + 1,495 g/L). The ethanol production by I. orientalis S1 was scale up to 10 L fermenter.

he resuits in 10 L batch culture were lower than that of 2 L fermenter (p = 0.355 £ 0.012 h-l, G-
1335 +0.104 g/L/h, Y = 0.431 & 0.005 g/g and maximum ethanol concentration = 42.434 £ 1.699
g/L) Furthermore, the ethanol production by L orientalis S1 in 10 L fermenter was improved by
:_jfé&—batch_operation by adding glucose for increasing the production of ethanol. A liter of both
""g_lixc.:ose syrup at 350 g and 400 g were added at 12 h and 24 h after fermentation showed the
_':_:i_iighest ethanol production (Qp = L.716 & 0.150 g/L/h, Y, = 0.506 & 0.011 g/g and maximum
::-::e;sﬂlanol concentration = 77.810 + 1.879 g/L). Additionally, the production of some organic acids
_'}c_ietected by using HPLC technique was investigated in 10 L batch fermentation. Oxaloacetic acid
(OAA) is major organic acid produced during log phase and reduced when glucose depleted. The

_"_highcst concentration of OAA was 3.035 + 0.232 g/L at 30 h after fermentation.





