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Abstract

Acetic acid bacteria have been isolated from running high-acid vinegar fermentation. The color of the isolated
colony was beige-yellowish. Isolated cell was rod-shaped, small, pale, absolutely aerobic and gram-negative.
Microscopically the cells appeared as non-motile and non-flagellated, preferentially occuring in pairs. The
optimum temperature and pH for culture were 30°C and 2.7, respectively. The strain was able to grow in the
presence of acetic acid, ethanol and glucose. Ethanol was oxidized to acetic acid which was not oxidized any
more. The isolated strain utilized glucose, fructose, maltose, sucrose, mannitol and sorbitol as carbon source.
Cellulose formation was not detected on bouillon. The DNA (G+C) content of isolated strain was determined
to be 56.2 mol%. The strain isolated from industrial vinegar fermentation was identified as Gluconacetobacter

europaeus.
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Table 1. AE medium for isolation of acetic acid bacteria

Glucose 0.5%
Peptone 0.3%
Yeast extract 0.2%
EtOH 4.0%
Acetate 3.0%
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Fig. 1. Scanning electron micrograph of isolated strain DS-
28.
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Fig. 2 Effect of pH on growth of isolated strain DS-28 at
30°C for 5 days.
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Fig. 3. Effect of temperature on growth of isolated strain DS-
28 at pH 2.8 for 5 days.
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Table 2. Characteristics of isolated strain permitting its differentiation from other species of the genera Acetobacter and

Gluconacetobacter
Characteristics 1 2 3 4 5 6 7Y
Growth on 4~8% acetate + - - - - - +
Growth without acetate - + + + + -
Growth at pH 2.5 in acetate + - - - - - +
Formation of 2-ketogluconate d + d d d - d
Formation of 5-ketogluconate d + d - d - d
Growth on ethanol + + + d - +
Growth on lactate d + + d d - d
Cellulose biosynthesis d - - - - - -
DNA (G+C) content (mol%) 56-58 56-60 62-65 53-63 58-63 62 56.2

1% Gluconacetobacter europaeus, 2: Acetobacter aceti, 3: G. liquefaciens, 4: A pasteurianus, 5. G. hansenii, 61 A. methanolicus,

7: DS-28.
Symbols: +, positive; d, weakly positive; -, negative.

“Data obtained in this work; all other data were taken from Sievers et al. (12) and Sokollek et al. (20).

Table 3. Utilization of carbon sources in AE broth

Carbon sources

DS-28 G. europaeus G. hansenii A. aceti A. pasterianus
AE(4a/3e) broth
— Glucose replaced by :
Fructose + -+ + - -
Maltose + + - - _
Sucrose + + . - _
Mannitol + + + + _
Sorbitol + + - - -
Gluconate - + + - -
. Lactate - + - +
AE(4a) broth
With propanol + - + -
Without ethanol - -+ - +
Symbols: +, good growth; -, no growth.
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