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Optimization of Fermentation Process for Acetic Acid Production

Jin-A Shin and Nam-Soon Oh*
Department of Food Science and Technology, Kongju National University

Abstract

Various conditions of acetic acid fermentation by Acetobacter aceti B20 strain were investigated and evaluated to
optimize the fermentative production of acetic acid. The effects of the initial ethanol concentration on growth and
acid productivity in a flask and fermentor were also studied. The growth of A. aceti B20 strain was inhibited as
the concentration of ethanol increased. However, the highest total acidity and fermentation yield were 5.34% and
56.1%, respectively when the initial concentration of ethanol was 7% in the batch fermentation. Although the con-
centration of initial glucose influenced the growth rate of B20 strain, it did not influence the total acidity in the
flask culture. When the agitation speed increased, the growth, total acidity and fermentation yield were all improved.
In fed-batch fermentation, total acidities and fermentation yields were 7.14-8.76% and 39.1-53.0%, respectively, and

their values mostly depended on the feeding methods.
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Table 1. Effects of initial ethanol concentration on the growth
and total acidity of Acetobacter aceti B20 by flask culture

Ethanol concentration (%)

0 2 4
Growth (Aggy) 0.751 2571 0.094
Total acidity (%) 0.24 1.86 0.18

Table 2. Effects of initial glucose concentration on the growth
and total acidity of Acetobacter aceti B20 by flask culture

Glucose concentration (%)"

1 3 5 7 10
Growth (Agg,)  2.662 2778 2585 2530 2433
Total acidity (%) ~ 2.16 234 222 216 198

DInitial ethanol concentration was 2%.
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Table 3. Effects of culture temperature on the growth and total
acidity of Acetobacter aceti B20 by flask culture”

Culture temperature (°C)
21 24 27 30 33

Growth (Ag,,) 2417 2743 2746 2729 2511
Total acidity (%) 162 168 180 180  1.74

Ulnitial ethanol and glucose concentrations were all 2% in the flask
culture medium.
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Table 4. Effects of agitation rate on the growth and total acidity
of Acetobacter aceti B20 strain during fermentation®

Agitation rate Growth Max. total ~ Fermentation yield
(rpm) (Agoonn)  acidity (%) (%)
150 1.257 2.28 23.0
300 1.561 3.12 32.9
500 2218 5.34 572

Initial ethanol concentration was 7% and this batch fermentation was
performed for 120 hours.
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Fig. 1. Effects of initial ethanol concentration on growth and
acetic acid production by batch fermentation of Acetobacter aceti
B20 strain. Ethanol concentration: 5%( @ ), 7%( A ), 10%(H).
Closed symbols indicate growth and total acidity and open
symbols indicate ethanol concentration.
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Fig. 2. Periodical change of concentrations of ethanol, acidity
and growth by fed-batch fermentation of Acefobacter aceti B20
strain. Growth( @ ), Ethanol( M ), Total acidity( A ).
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Fig. 3. Periodical change of concentrations of ethanol, acidity
and growth by fed-batch fermentation of Acetobacter aceti B20
strain. Growth( @ ), Ethanol( Ml ), Total acidity( A ).
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Fig. 4. Periodical change of concentrations of ethanol, acidity
and growth by fed-batch fermentation of Acefobacter aceti B20
strain. Growth( @ ), Ethanol( M ), Total acidity( A ).
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Table 5. Fermentation yields by batch and fed-batch fermentation
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Fermentation method  Initial ethanol conc. (%)

Feeding times

Total added ethanol conc. (%) Fermentation yield (%)

5 5 53.9

Batch 7 Non 7 56.1
10 10 27.1

1 (3%) 10 53.0

Fed-batch 7 2 (3%-3%) 13 50.6
3 (3%-3%-3%) 16 39.1
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