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Isolation and Identification of Yeast Strains Producing High Concentration of Ethanol with High Viabi-
lity. Kang, Tae-Young, Gui-Hwan Oh, and Keun Kim*. Department of Genetic Engineering, The University
of Suwon, Kyounggi-Do, 445-743, Korea — To isolate yeast strains producing high concentration of ethanol, 125
strains were subjected to screening. Initially 14 strains able to grow in a medium containing 15%(v/v) ethanol, 7
strains capable of growing in a medium containing 50%(w/v) glucose, 23 strains having relatively fast fermentation
rates, 13 strains able to grow at 42°C were selected. Atter secondary screening, 11 strains having relatively high ini-
tial fermentation rate and producing high concentration of ethanol were selected. After tertiary screening 5 strains
producing high concentration of ethanol were selected. These 5 strains were tested again for their ethanol produc-
tion, residual sugar, and viability using fermentation medium containing 25% glucose. The strain producing the
highest concentration of ethanol was 20-1 strain which produced 10.56%(w/v) (13.4%, v/v) ethanol in 4 days, and
the highest viable strain was 11-1 which produced 10.35%(w/v) ethanol(13.1%, v/v) with the viability of 30.44%
after 5 days of fermentation. Both of the 20-1 and 11-1 strains were identified as Saccharomyces cerevisiae.
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Strain No,

Ethanol tolerant®
Sugar tolerant®

Fast fermentation rate®

Thermotolerant?

ID1, ID2, JD3, ID4, ID5, JF1, JF2, JF3, JF5, PKS-1, 11-1, 11-2, 20-]
K43, K46, K60, K142, K143, Y35, 1185
K86, K87, K98, K109, K126, Y567, Y398, Y2034, Y2416, 1057, JF1, JF2, JF4, 20-1,20-2, A, B,C, D, E, T,

ATCC26602

K58, ID1, JD2, ID3, D4, ID5, JF3, JF5, F043, PKS-1, 5-2, 5-3, 5-4, 6-1, 7-1

*Yeast strains able to grow at 30°C on YPD agar plate containing 15%(v/v) of ethanol.
"Yeast strains able to grow very well at 30°C on YPD agar plate containing 50%(w/v) of glucosc.
°Veast strains having relatively high fermeniation rate. The fermentation was conducted in 15 ml cap tubes containing 10 ml YPD and

Durham fermentation tube for 2 days at 30°C.
Yeast strains able to grow at 42°C on YPD agar plate.
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Table 2. Various fermentation characteristics of different yeast strains®

Type Strain Initial fermentation rate (/hr)  Ethanol (%, w/v) Viability (%) Fermentation in 15% ethanol

Ethanol- D1 0.078 4.10 73.4 -
tolerant D2 0.078 2.83 71.4 -
D3 0.078 6.96 82.2 -
D4 0.078 3.80 63.2 -
ID5 0.078 5.33 81.9 -
JE1 0.078 3.79 62.3 -
JE2 0.078 2.78 74.5 -
JF3 0.078 3.92 73.5 -
JF5 0.078 4.77 72.7 -
PK.S-1 0.016 0.40 80.0 -
11-1 0.078 6.36 58.0 -
11-2 0.062 5.75 73.6 -

20-1 0.062 6.44 70.7 ++
Sugar- K43 0.078 4.48 81.8 -
tolerant K46 0.078 4.79 66.7 -
K60 0.026 0.98 91.2 +
K142 0.016 1.82 86.2 -
K143 0.078 6.38 70.0 -
Y35 0.078 5.32 77.6 -
1185 0.078 6.22 73.3 -
Fast K86 0.078 2.10 85.7 i
fermentation K87 0.078 3.69 83.8 -
rate K109 0.078 2.04 70.0 -
Kl26 0.078 3.74 80.6 -
Y567 0.078 5.38 68.6 -
Y898 0.078 6.6] 69.0 -
Y2034 0.078 4.46 74.4 -
Y2416 0.078 3.23 74.6 -
1057 0.078 5.46 64.7 -
JF4 0.078 4.14 63.2 -
20-2 0.078 5.30 67.1 -

A 0.052 7.26 39.1 4+
B 0.078 4.86 50.9 -

C 0.078 ND¢ ND -+

D 0.078 6.03 59.6 -+
E 0.052 5.59 55.8 -
F 0.052 3.81 76.2 -
ATCC26602 0.078 4.29 62.5 -
Thermo- K58 0.026 0.78 90.7 -
tolerant F043 0.016 1.64 89.6 -
5-2 0.016 0.62 94.7 -
5-3 0.016 1.42 80.0 -
5-4 0.016 0.94 84.9 -
6-1 0.016 1.02 90.9 +
7-1 <0.016 0.62 94.5 +

*One loopful of each activated yeast culture was inoculated into 15 ml cap tube containing 10 ml YPD20 broth and Durham fermentation tube
and the fermentation was conducted at 30°C for 3 days.

"The fermentability in 15% ethanol was examined using the YPD20 broth containing 15%(v/v) ethanol and Durham fermentation tube at 30°C
for 3 days.

°ND, not determined.
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Table 3. Ethanol production by various yeast strains®

Strain Ethanol (%, w/v)
ID3 7.75
11-1 3.84
20-1 8.72
K143 7.99
1185 8.44
Y898 8.21
A 8.80
C 7.15
D 8.13
ATCC26602 6.01

*The activated cells of each strain were inoculated into 100 ml
Erlenmyer flask containing 20 ml YPD25 and the fermentation was
conducted in 33°C-water bath for 3 days. The initial cell number in
the fermentation medium was 1 x 10° cells/ml.
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Table 4. Ethanol fermentation and viability of various yeast strains®
Ethanol (%, w/v) after

Strain

I day 2 3 4 5
A 5.28 7.24 7.55 7.26 8.84
1185 5.44 8.05 8.46 8.35 9.30
11-1 5.16 8.44 8.73 9.65 10.35
20-1 6.57 7.42 9.54 10.56 10.26
Y898 5.12 7.92 8.21 8.73 8.89
. Residual glucose (%, w/v) after
Strain
1 day 2 3 4 5
A 8.65 7.52 5.53 5.43 4.95
1185 9.26 5.53 2.43 2.24 1.64
11-1 9.16 6.37 3.14 2.15 0.10
20-1 7.50 1.77 0.17 0.10 0.10
Y898 8.93 4.73 3.71 4.11 3.85
, Viability (%, w/v) after
Strain
1 day 2 3 4 5
A 79.50 30.47 15.77 10.15 3.53
1185 93.00 50.03 27.27 15.00 12.65
11-1 96.60 57.64 48.14 41.00 30.44
20-1 95.70 35.26 25.47 1.36 0.31
Y898 87.20 60.74 10.81 0.43 0.00

“The activated cells of each strain were inoculated into 100 ml Erlenmyer flask containing 20 ml YPD25 and the fermentation was conducted
anaerobically at 33°C for 5 days. The initial cell number in the fermentation medium was 1.5-2 x 108 cells/ml.

Table 5. Growth and morphological characteristics of isolated yeast strains

Strains Growth in Pseudohyphae Ascospore Appearanceof Vegetat‘ivc Cell size (um )
malt agar  Corn meal Morphology formation ascospore growth
A + - - + Spherical or oval Multilateral budding (3.85~7.71) % (5.65~10.28)
1185 + - - 2 - " (4.11~7.19) x (4.11~7.71)
11-1 + - - + Spherical or oval " (4.62~7.71) x (5.14~8.99)
20-1 + - - + " " (3.59~6.42) % (3.85~7.71)
Y898 + - - + " " (4.36~7.71) % (4.36~8.22)

*The strain 1185 is a haploid and cannot form ascospore.

Table 6. Some physiological characteristics of isolated yeast strains

Assimilation
. T ) Growth in presence of Growth
Strains Nitrate source Carbon source cyclohexiamide (100 ppm) at 379C
KNOs* Bty Cad Ga Su Ma Ra Ce
A - - ++ - +++ ++ - - - +
1185 - + + + + + - - - +
11-1 - w - S ++ ++ + - - +
20-1 - - W +++ Ao ++ - - - +
Y898 - w - = +h +++ + - - +

*KINO;: potassium nitrate, Ety: ethylamine, Cad: cadaverine, Ga: galactose, Su: sucrose, Ma: maltose, Ra: raffinose, Ce: cellobiose w: weak
positive.
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Table 7. Identified scientific names of the isolated yeast strains

Scientific name

Strain -

Genus Species

A Saccharomyces kluveri

1185 Saccharomyces kluveri
11-1 Saccharomyces cerevisiae
20-1 Saccharomyces cerevisiae
Y3898 Saccharomyces cerevisiae
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