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Effect of Initial Condition on the Characteristics
of Ethanol Fermentation
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Abstract — The effect of initial cell concentration on the characteristics of ethanol fermentation
was investigated in the batch fermentation of Saccharomyces cerevistae ATCC 24858, The characteri-
stics were investigated in the range of 60 to 230 g/l of the initial sugar concentrations and 0.5
to 85 g/l of the initial cell concentrations. When the initial cell concentrations were 27 g/l for
60 g/l of the initial sugar and 85 g// for 230 g/l, the fermentation time required for the complete
consumption of the initial sugar was one hour, respectively. The ethanol productivity increased
with the initial cell concentration so that, in the case of 100 g/l of initial sugar, the productivity
rose up to 55 g/l/hr at 55 g/l of the initial cell concentration. The specific growth rate decreased
according to the increase in the initial biomass concentration and finally became zero at around
25 g/l of the cell concentration regardless of the initial sugar concentration. The specific ethanol
production rate was constant as 1.02 g/i/hr up to 150 g/l of the initial sugar. However, the rates
decreased sharply with the augmentation of concentration of the initial sugar above 160 g/l. The
overall ethanol yield represented a constant value, 0.475 g/g irrespective of the initial cell and
sugar concentrations. The overall biomass yield showed a trend to diminish in values with the
biomass and ultimately to reach zero more than 25 g/l of the initial cell concentration.
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Table 1. The pairs between the initial biomass concentrations and the Initial Sugar Concentrations

X
g » @0 0e1 1~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~90
(g/D)

60 05 84 150 271 345

100 03 78 148 245 360 490

120 03 81 140 265 gé:g 58.0

150 03 84 135 270 350 480 79.0

200 04 78 143 240 340 450 76.0

230 76 139 250 48.0 720 850

*Initial cell concentration, **Initial glucose concentration
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Fig. 1. Fermentation time vs. ethanol concentration with
initial biomass concentration.
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Fig. 2. Time for complete fermentation of initial sugar
vs. initial biomass concentration with initial sugar con-
centration.
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Fig. 3. Fermentation time for complete consumption
of initial sugar according to initial biomass.
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Fig. 4. Relationship between biomass concentration and
specific growth rate at different initial sugar concentra-
tion.
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Fig. 6. Relationship between ethanol preductivity and initial biomass concentration according to initial sugar concen-

tration.
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