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ABSTRACT

This study is to investigate the ethanol tolerance of yeast strains related to fatty acid composition
and intracellular ethanol concentration for various fermentation temperatures. The maximum accumu-
lation of ethanol in the cells was decreased by lowering the fermentation temperature, while unsaturat-
ed fatty acid content was increased by decreasing the fermentation temperature. Thus, we found that
the increase of ethanol accumulation in cells resulted in the decrease of unsaturated fatty acid content.

Therefore, it was suggested that the composition of unsaturated fatty acids in the cell membrane was
strongly related to the diffusion of ethanol from cell to medium.
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Fig. 1. The extracellular and intracellular ethanol
concentrations of S. cerevisiae STV 89 during
the fermentation time for various fermentation

temperatures.
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Fig 2. The extracellular and intracellular ethanol
concentrations of K. fragilis CBS 397 during the
fermentation time for various fermentation
temperatures.
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Table 1. The fatty acid composition of S. cerevisiae STV 89 at for various fermentation temperatures.

Culture Culture Fatty acid composition(%) Sum(%)

temperature  timehr)  Cao Cue  Cur Cso  Csr Cso Csi Csz Cwo  Saturated Unsaturated

9 0.4 0.5 59 154 11.0 6.9 37.3 21.2 14 264 754

20C 25 0.6 0.3 6.3 14.7 12.1 73 35.1 22.7 0.9 238 76.2

56 0.5 0.2 6.7 15.2 11.5 7.1 327 25.2 09 239 73.1

average 0.5 0.3 6.3 15.1 11.5 7.1 35.0 23.1 1.1 24.1 749

. 6 0.5 0.8 3.2 19.5 15.0 4.2 313 225 3.0 28.0 720

30C 15 0.5 09 6.2 19.8 16.0 42 30.0 176 48 30.2 693

30 0.4 1.2 6.1 18.8 15.6 5.7 29.6 18.0 46 30.7 69.3

average 0.5 1.0 5.2 194 155 46 30.3 194 4.1 29.6 704

6 4.2 7.2 43 19.5 20.1 6.5 21.2 119 5.1 425 57.5

40C 15 3.5 59 5.1 17.6 19.6 9.4 206 13.4 49 413 58.7

30 39 6.2 3.7 17.5 18.7 7.9 23.6 12.2 6.3 418 58.2

average 39 6.5 44 18.2 19.4 79 21.8 125 5.4 419 58.1
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Table 2. The fatty acid composition of K. fragilis CBS 397 for various fermentation temperatures.

Culture Culture Farty acid composition(%) Sum(%)

temperature  time(hr)  Cno  Cuo  Cus Cso  Cer Ceo  Cs1 Cse  Css  Saturated Unsaturated

16 0.4 1.7 0.1 21.0 109 2.2 30.0 24.5 9.2 253 74.7

20C 25 40 2.0 1.0 18.0 104 2.7 215 32.8 7.6 26.7 73.3

56 - 0.3 0.1 174 79 3.5 284 35.6 6.8 21.2 78.8

average 15 13 0.4 188 9.7 28 266 310 79 244 75.6

6 3.1 3.2 - 127 8.2 15.2 22.8 289 59 34.2 65.8

30C 18 3.1 20 - 12.3 149 14.1 238 265 3.3 315 68.5

30 3.5 0.4 - 10.5 128 154 30.4 264 0.6 29.8 70.2

average 3.2 1.9 - 11.8 120 149 256 273 3.3 318 68.2

5 6 - 0.8 0.5 175 13.7 35.2 209 114 - 53.5 46.5

40C 18 0.4 0.2 08 194 176 327 187 102 - 52.7 473

30 1.1 4.5 04 136 13.3 31.3 219 13.9 - 50.5 49.5

average 0.5 1.8 0.6 16.8 149 331 20.5 118 - 52.2 478
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