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Table 1. Yeast strains used and their sources

Yea:s t Characteristics Source

strain

kh1 ahis™, S.° kluveri, haploid Laboratory
collection

kp2 S. kluveri, polyploid Domestic distillery’s industrial strain

cp3 S. cerevisiae, polyploid Isolate from a distillery’s soil

cpd S. cerevisiae, polyploid

“S., Saccharomyces

nitrogen base 0.67% (w/v), glycerol 3% (v/v), agar 2% (WiV)IE
ARSI
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Fig. 1. Survival curve of the cells of S. kluveri kp2 during the heat-
inactivation at 50°C.
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Table 2. The ethanol fermentation by various rare-mated hybrid

clones?
Parental Hybrid clone Ethangl Rcsxdqal Viability Efficiency
strain No. production  glucose (%) %)
(90, wivy (%, wiv)
khi 7.38 9.08 51.87 90.7
kp2 8.50 6.27 53.71 88.8
1 8.13 6.80 51.35 87.4
2 9.06 5.52 37.23 91.0
3 9.04 5.90 55.88 92.6
4 8.81 6.10 42.11 91.1
5 5.51 13.08 56.00 90.4
6 9.53 425 34.69 89.9
7 8.09 7.73 56.52 91.6
8 6.21 10.57 65.71 84.2
9 9.97 3.05 40.37 88.9
10 8.98 5.44 35.38 89.8
khl 7.38 9.08 51.87 90.7
cp3 7.55 8.40 67.25 89.0
1 7.08 9.41 64.52 88.9
2 7.54 8.44 66.18 89.1
3 10.11 3.53 62.65 922
4 9.27 4.37 60.44 87.9
5 7.70 7.58 71.43 86.5
6 8.80 5.81 67.860 89.7
7 8.27 6.80 74.38 88.9
8 7.09 9.41 71.11 88.9
9 7.90 8.19 82.35 91.9
10 8.23 6.71 59.38 88.0
khl 7.38 9.08 51.87 90.7
cp4 9.50 4.15 53.14 89.1
1 8.89 6.18 48.44 924
2 7.13 9.30 56.52 88.9
3 9.60 4.24 60.00 90.5
4 5.15 4.84 36.59 88.8
5 9.37 5.01 52.33 91.7
6 7.40 6.23 40.00 772
7 7.01 9.56 36.36 88.8
8 10.13 3.45 47.02 92.0
9 9.27 4.90 45.45 90.3

10 7.23 9.18 59.09 894
“One loopful of each activated cells was inoculated into a 15 ml
captube containing 10 m/ YPD25 glucose and fermented at 33°C for
3 days.
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o} el AESAE o] clone No. 82 47.02% %A parental
strains BT} 938 St}

HES0] 7 [khlxcp3le] WuiFEF2] cloneSo] i
L2 S WYyl o]lE AESFE clone No. 97 82.35%2]
AMEs 0 2 parent khl TFE] 51.87%F parent cp3F2
67.25% WU} B4 22 AESS Btk 2efit o] clone No.
9= ollghe Aol 7.90% (wi)EA JLCHA] 4] 2 olghe
Aakerg Bt



Vol. 37, No. 4

Table 3. Ethanol fermentation by various fusant clones”

Parental  Fusant  Ethanol - Residual s Becency

Strain clone production glucose (%) (%)
No. (%, wiv) (%, WIV)

kp2 8.50 6.27 53.71 88.8

cp3 7.55 8.40 67.25 89.0
1 9.03 5.26 48.28 89.5
2 9.01 5.33 43.75 89.6
3 8.53 6.40 61.29 89.8
4 10.00 327 5745 90.0
5 10.18 3.06 33.98 90.8
6 7.17 9.42 62.90 90.0

kp2 8.50 6.27 5371 88.8

cp4 9.50 4.15 53.14 89.1
1 8.44 6.50 50.00 89.3
2 9.57 4.79 43.90 92.6
3 9.85 4.24 36.71 92.8
4 7.88 8.00 53.25 90.7
5 10.83 2.19 4333 929
6 7.95 6.54 42.86 84.3

“One loopful of each activated cells was inoculated into a 15 m/ cap-
tube containing 10 m/ YPD25 and fermented at 33°C for 3 days.
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ABSTRACT: Rare-Mating and Protoplast Fusion for the Improvement of Ethanol Producibility and

Cell-Viability of Yeast

Tae-Young Kang and Keun Kim* (Department of Genetic Engineering, The University of
Suwon, PO. Box 77, Suwon 445-743, Korea)

To improve the ethanol fermentability, four Saccharomyces yeast strains with efficient ethanol fermentability
were subjected to rare-mating and protoplast fusion. Using these 4 strains, 5 different combinations of mating-
pair or fusion-pair were constructed and their hybrids or fusants were obtained. From the statistical analysis of
the results of the ethanol fermentation by the hybrids of the different mating-pair or fusion-pair, no difference
was found in ethanol production, but [S. kluveri Kh1xS. cerevisiae cp3] pair was shown to be the best com-
bination which can produce high cell-viability. In fact, the clone No. 3 of the [S. kluveri kh1xS. cerevisiae cp3]
pair was selected as the best strain which produced ethanol of 10.11% (w/v) or 12.81% (v/v) from 25% (w/v)
glucose at 33°C for 3 days with the residual sugar of 3.53% (w/v), viability of 62.65%, fermentation efficiency

of 92.2%.





