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Production of High Acetic Acid Vinegar
Using Two Stage Fermentation

Lee, Young-Chul*, Geum-Yong Lee, Hyung-Chan Kim, Kee-Buem Park
Yik-Je Yoo, Peong-Ug Ahn, Chun-Un Choi and Se-Hyung Son
Ottogi Research Center, Anyang, Kyonggi-Do 430-070, Korea

Abstract — The production of vinegar containing 16.0~18.0% of acetic acid was examined in two
stage fermentation consisting of semi-continuous and fed-batch type. The optimum conditions were
obtained when the fermentation was carried out at agitation of 600 rpm, aeration of 0.1 vwvm and
temperature of 30C. The initial and residual ethanol concentration in 1st stage were 50.0 g/l and
5.0 g/l, respectively, and the ethanol concentration in 2nd stage was maintained from 5.0 to 10.0 g/l
The maximum productivity was 3.3 g/l-hr and the acidity was 17.6% after the two days of acetic

acid fermentation.
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Fig. 1. Schematic diagram for two stage acetic acid
fermentation.

1: Culture medium, 2: 1st fermentor, 3: 2nd fermentor,
4: Ethanol reservoir, 5: Acetic acid output
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Table 1. Conditions of gas chromatography

Packing material: FAL-M 10%

Support: Shimalite TPA

Column: Stainless steel (3.0 mmXx2.0 m)
Injection temp.: 150C

Column temp.: 90T

Detector: FID
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Fig. 2. Effect of initial ethanol concentration on the
productivity of acetic acid in 1st stage fermentation.
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Fig. 3. Effect of residual ethanol concentration on the
productivity of acetic acid in semicontinuous fermenta-
tion.
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Fig. 4. Profiles of ethanol concentration, acidity and
productivity during semi-continuous acetic acid fermen-
tation.
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Fig. 5. Effect of ethanol concentration on the acidity
in 2nd stage fermentation.
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Fig. 6. Profiles of ethanol concentration and acidity
during two stage acetic acid fermentation.
Arrow indicates the start of 2nd stage.
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