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Characteristics of Ethanol Fermentation by a Killer Yeast, Saccharomyces cerevisiae B15-1, Chang-
Ho Rhee, Cheol-Joo Woo, Jong-Soo Lee!, Ki-Taek Chung and Heui-Dong Park*. Department of Food Science
and Technology, Kyungoook National University, Taegu 702-701, Korea, and 'Department of Food Science
and Technology, Shinilf Junior College, Taegu 706-022, Korea. — Characteristics of ethanol fermentation were
investigated during the stationary culture of a killer yeast, Saccharomyces cerevisiae B15-1. Specific ethanol
production rate reached the maximum level, 1.203 g-EtOH/g-cell-hr, at 150 g/l of the initial glucose concenira-
tion. No big differences were obtained in ethanol fermentability based on the initial sugar concentration below
150 g/l. When 200 g/l of sugar was used, fermentability dropped significantly. Although the final cell mass
and the amount of ethanol produced were increased, their increase rates were declined according to the
increase of initial sugar concentration. It was found that most of the sugar used below 150 g/l of concentration
could be changed to ethanol. However, when 200 g/ of sugar was used, some of them remained in the
media even after increase of cell mass and fermentation stopped. The ethanol yield was decreased when
initial sugar concentration was high, and were increased when the amount of ethanol produced was increased
and finally reached the plateau over 60 g/l of ethanol concentration.
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Table 1. Effect of temperature on the ethanol fermentation
by Saccharomyces cerevisiae B15-1.

Tempe-
rature U Ay Y. Y, Fv Q*
(C)
25 0.104 0656 0.047 0450 9833 1568
28 0114 0881 0.049 0460 98.00 1.688

30 0179 1203 0.034 0473 9867 1850
32 0.152 1.108 0.030 0464 9813 1.700
35 0.110 0931 0.026 0452 98.00 1.638

'F represents ethanol fernentibility (g-sugar consumed/g-
total sugar).

2Q represents overall ethanol yield productivity (g-EtOH
/hr).
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Table 2. Effect of initial pH of media on the ethanol ferme-
ntation by Saccharomyces cerevisiae B15-1.

pH M qp Yx:’s sz’ 8 F Q

45 0153 0989 0.035 0453 9867 1847
50 0179 1203 0034 0473 9867 1850
55 0153 1198 0033 0454 9867 1.806
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Table 3. Effect of initial concentration of sugar on the etha-
nol fermentation by Saccharomyces cerevisiae B15-1.

Initial

sugar
concen- u qp Yo Yors F Q
tration

(g/l)
50 0242 1019 0078 0537 9840 1.270
100 0.202 1164 0060 0505 9820 1.750

150 0.179 1203 0.034 0473 98.67 1.850
200 0.162 1101 0.030 0466 9500 2.000
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Fig. 1. Effect of initial sugar concentration on the net inc-
rease of cell mass and ethanol produced in the ethanol fer-
mentation by stationary culture of a killer yeast, Seccharom-
yees cerevisiae B15-1.
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Fig. 2. Change of cell mass (A), concentration of residual
sugar and ethanol produced (B) under the condition of va-
rious initial sugar concentrations during the ethanol fermen-
tation by Saccharomyces cerevisiae B15-1.
In figure B, solid and dotted lines represent ethanol and
residual sugar concentration, respectively.

O: 50 g/l, @: 100 g/l, ~: 150 g/l, A: 200 g/l
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Fig. 3. Correlation between concentration of ethanol produ-
ced and ethanol yield under the condition of various sugar

concentrations in the ethanol fermentation by Saccharomyces
cerevisiae B15-1.
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Fig. 4. Correlation between concentration of ethanol produ-
ced and cell mass yield under the condition of various sugar
concentrations in the ethanol fermentation by Saccharomyces
cerevisiae B15-1.
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