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Screening and Characteristics of Ethanol Tolerant Strain Saccharomyces cerevisiae SE211. Seo, Min Jae
and Sangryeol Ryu'". Doosan R & D Center, "Department of Food Science and Technology, Seoul National
University - To produce the modified Cheongju that has high ethanol content, an ethanol-tolerant strain Saccharo-
myces cerevisiac SE211 was screened from Saccharomyces cerevisiae Kyokai No. 10 strain. The isolate showed
faster growth than in the medium containing 10% ethanol compared with original strain. The isolate produced a
higher concentration of ethanol and showed higher resistance to ethanol, high osmolarity and heat than the original
strain. The analyses of yeast membrane components indicated that there were no significant changes in composition
of sterols and phospholipids between the isolated and the original strain. However, during the fermentation, the iso-
lated strain could change the fatty acid composition in the membrane more rapidly in the direction of decreasing
membrane unsaturation and accumulate more trehalose in the cell than the original strain. These data suggest that
the ability to change its membrane fatty acid composition and to accumulate trehalose may make the isolated strain

easily adapt to changes in external condition.
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Fig. 1. Growth of ethanol-resistant strains in YPD broth con-
taining different amount of ethanol. Cells were cultured in YPD
medium for 2 days, harvested, washed with sterilized water, and
inoculated to YPD broth containing 8, 10, 12, 14% (v/v) ethanol
as described in Materials and Methods. Inoculum size was
1 x 10%cells/ml. Absorbance at 660nm was measured after 7 days
incubation at 15°C. M ,SE211; E,SE121; [, SE122; [, TY24;
HH, K-10.
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Fig. 2. Fermentation rates of the ethanol-resistant isolates of
yeast. @, SE211; @, SE121; M, SE122; A , TY24; O, K-10



100

80

60

40 r

Survival ratio (%)

20

0 ' 'l '
0 1 2 3 4

Treatment time (hr)

Fig. 3. Cell viability of ethanol-resistant isolates of yeast after
treatment with high concentration of ethanol. @, K-10; H ,
SE211; A , SE122,
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Fig. 4. Cell viability of Saccharomyces cerevisiae K-10 and

SE211 in yeast nitrogen base medium containing 3 M NaCl.
@, K-10; B, SE211.
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Fig. 5. Thermotolerances of Saccharemyces cerevisiae K-10
and SE211 at 50°C. @, K-10; I, SE211.
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Table 1. Sterol composition of Saccharomyces cerevisiae K-10
and SE211 grown in the saccharifying solution made with koji
and gelatinized rice.

Table 3. Changes in fatty acid composition of Saccharomyces
cerevisiae K-10 and SE211 grown in the saccharifying solution
made with koji and gelatinized rice.

Strain K-10 SE211
Day 4 8 4 8
Ergosterol 53.6 65.6 57.5 64.0
Zymosterol 231 23.7 22.4 24.1
Lanosterol 21.4 10.7 20.1 11.9

Table 2. Phospholipid composition of Saccharomyces cerevisiae
K-10 and SE211 grown in the saccharifying solution made with
koji and gelatinized rice.

Strain K-10 SE211 Saccharifying
solution

Day 4 8 4 8

C14:0 1.1 1.0 1.8 1.2 1.4
C16:0 24 .4 26.8 29.7 29.7 28.8
Cl6:1 10.2 22.0 16.2 22.1 0.2
C18:0 6.5 8.6 8.2 8.8 2.0
Ci18:1 18.5 19.9 22.1 18.9 27.6
C18:2 36.2 20.5 19.1 18.3 38.2
C18:3 32 1.2 29 1.0 1.4
C20:0 - - - - 0.4

Strain K-10 SE211
Day 4 8 4 8
Phosphatidylethanolamine  18.2 20.1 17.3 23.1
Phosphatidylinositol 5.5 23.2 7.8 25.0
Phosphatidylcholine 65.2 49.8 66.5 44.8
Phosphatidylserine 11.1 6.9 8.5 6.1
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Fig. 6. Intracellular trehalose content of Saccharomyces cerevi-
siae K-10 and SE211 obtained from the fermentation without
unsaccharified residue. l , K-10; (], SE211.

Values are mean+SEM of three separate experiments.

** indicates P<0.01 compared with the value of K-10 by Stu-
dent’s t-test.
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Fig. 7. Intracellular trehalose content of Saccharomyces cere-
visiae K-10 and SE211 obtained from the fermentation with
unsaccharified residue. W, K-10; [J, SE211.

Values are mean + SEM of three separate experiments.

* indicatesP<0.05 compared with the value of K-10 by Student’s t-
test.
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