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Improvement of Alcohol Productivity by Means of

Hwi-Dong Kim, Kyung-Ho Min and Byung-Ki Hur

Repeated Batch Fermentation

Department of Biological Engineering, Inha University

The functional relationship between the initial cell concentration and the ethanol productivity was in-
vestigated in the repeated batch fermentation of Saccharomyces cerevisiae ATCC 24858. The repeated
batch fermentations were performed in the range of 60 to 150 g/¢ of initial sugar concentration and
17.5 g/¢ to 53.1 g/¢ of initial cell concentration. The time of one batch fermentation was 1 or 2 hours

ABSTRACT

and the batch fermentation was repeated ten times in every repeated fermentation.

The functional relationship showed that the productivity increased non-linearly according to the in-
crease of initial cell concentration regardless of initial sugar concentration. When the initial concentra-
tion of sugar was 60 g/¢ and that of biomass was 34.5 g/¢, the fermentation was completed within
one hour and its ethanol productivity was 26.7 g/¢ - hr, the latter including the times of cell separa-
tion, pouring the new substrate into a flask and sampling. When the initial sugar concentration was
120 g/¢ and the initial cell concentration 50.3 g/¢, the fermentation was also finished within one hour
and its productivity was 48.8 g/f - hr. The maximum ethanol productivity for eight different repeated

fermentations in this work was 53 g/¢ - hr.
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Table 1. Initial biomass concentrations for batch
fermentations.
(Unit:g/?)

X
So
G0 | 06 | 84 1153262335
80 03 | 79 [ 156|276 323|417

0-1 | 1-10 |10-20120-30130-40[40-50(50-60/60~70(70-80

120 | 03 | 77 1143|271 | 301 51 |65

150 | 03 | 78 [ 152|271 | 355|475 78
200 | 04 | 85 | 145|255 | 345 | 454 634|779
230 85 11521252 46.1

Table 2. Initial biomass concentrations used for
repeated batch fermentations.
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Fig. 1. Fermentation time vs. ethanol concentra-
tion with initial biomass concentra-
tion:S,= 60g/5 (% Xn=0.60g/0, 0 Xo=
840g/¢, w X,=1530g/0, aX,=2560g/0,
® X,= 2616g/0 , ¥ Xo= 33503/@ ).
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Fig. 2. Fermentation time vs. ethanol concentra-
tion with initial biomass concentra-
tion:S.=150g/¢ (* X,=030g/¢, 0 X,=
7.80g/6, m X,=1520g/¢, aX,=29.30g/(,
® X,=3920g/¢, ¥ X,=79.00g/¢ ).
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Fig. 5. Fermentation Characteristics vs. Fermen-
tation Time in Repeated Batch Fermenta-
tion : S,=60g/¢ , Fermentation Time = 1hr.
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Fig. 6. Fermentation Characteristics vs. Fermen-
tation Time in Repeated Batch Fermenta-
tion : S;=60g/¢, Fermentation Time =2hr.
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