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Abstract

A thermotolerant yeast strain, Saccharontyces cerevisiee KNUS377 (abbreviated as KNU5377), was exposed to inorganic
acids including sulfuric, nitric and hydrochloric acid. As a stressor, each inorganic acid is very easily dissociated in
water, resulting in lowering environmental pH. When compared with a reference 5. cerevisine ATCC24858, KNU5377
could overcome such a severe condition containing a final 0.4% concentration of sulfuric acid or nitric acid to grow at
the overnight culture, but this reference could not. Additionally, this strain showed a surprisingly strong tolerance by
surviving despite of exposure to the regime of 0.35% of hydrochloric acid for over 90 min and also to 0.6% of sulfuric
acid for 30 min. On the contrary, both strains could not survive against a final 0.45% concentration of nitric acid. This
strain KNU5377 could produce ethanol of 3% in 2 days by using the fermentation medium containing a final 0.3%
concentration of sulfuric acid. Moreover, change into a final 0.2% concentration of sulfuric acid caused this strain to
enhance fermentation productivity up to about 45% even at 40T. In exposure to a final 0.2% of sulfuric acid for 60
min, trehalose was most accumulated within 30 min in KNUS5377, and this suggested a cellular defense system led by
this disaccharide was profitable for this strain to lead to no morphological changes.
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Table 1. pH values corresponding to the YEPD media
containing each concentration of inorganic

acids.
Concentration pH values

(%, v/v) H,S04 HNO; HCl
01 3.55 3.37 3.04
0.2 2.89 2.69 2.23
0.3 231 212 1.69
04 212 1.72 1.33
05 1.94 1.42 1.06
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Table 2. Effects of inorganic acid on cell growth between
Saccharomyces  cerevisise ATCC24858 and 5.
cerevisiae KNU5377.

Concentration ) 4858 KNUS377
(%, v/v)

H,SOs HNO; HCI  H,SO4 HNO; HC
01 + + + + + +
0.2 + + + + + +
03 + + + + + t
04 - - - t t -
0.5 - - - - -

+ Gas was fully produced in the Durham tube.
+: Gas was not fully produced in the Durham tube.
-1 Gas was not produced.
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Fig. 1. Sensitivity test of Saccharomyces cerevisiae KNU5377
against inorganic acid. Exponentially growing cells
were exposed to 0.6% and 0.35% of sulfuric and
hydrochloric acid, respectively, for indicated time
(min). Then cells were washed and 5 4! of each
was then spotted onto the YEPD agar plates.
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Fig. 2. Fermentation of Saccharomyces cerevisine KNU5377
in the 20% glucose media containing inorganic
acids. Exponentially growing S. cerevisize KNU5377
cells were inoculated into the fermentation media
containing indicated concentration of sulfuric,
nitric and hydrochloric acids for 2 d. Concen-
tration of alcohol produced under the presence of
sulfuric acid (A), nitric acid (B) and hydrochloric
acid (C) was calculated using alcohol hydrometer.
Open bar : 1 day, Hatched bar : 2 days.
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Fig. 3. Effects of sulfuric acid and high temperature on
alcohol production. Alcohol was produced by
two strains S. cerevisize ATCC24858 (-A-) and S.-
cerevisine KNU5377 (-@-) at 30°C and 40T under
the presence of 0.2% of sulfuric acid or not. A :
at 30T, B : containing 0.2% of sulfuric acid at 3
0C, C: at 40T, D : containing 0.2% of acid at 4
0C.
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Fig. 5. Morphological changes of the cells exposed to
sulfuric acid. After treatment of two strains with
1% of sulfuric acid for 1 h, transmission electron
microscopy (TEM) images were taken from the
cells of S. cerevisine ATCC24858 (B) and of S.
cerevisige KNUS377 (D). A : not-treated ATCC24858,
C:  not-treated KNU5377, N: Nucleus, M:
Mitochondria.
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