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Abstract

This study was carried out to investigate characteristics of acetic acid bacteria for persimmon vinegar fermen-
tation. Acetic acid bacteria were isolated from statically fermented vinegar. Microscopically the cells appeared
as non-motile and non-flagellated, preferentially occuring in pairs. Isolated strains were able to grow in the
presence of acetic acid, ethanol, and glucose. Four of them produced 2-ketogluconic acid but did not produce
5-ketogluconic acid. The four strains isolated from statically fermented vinegar were considered to be grouped
into Acetobacter. The strains were inoculated into persimmon juice for persimmon vinegar fermentation. They

produced acetic acid in the range of 5.25~5.68%.
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Table 1. Medium composition for isolation of acetic acid
bacteria

GYP medium Ethanol medium
Glucose 15¢g Yeast extract 2g
Yeast extract 2g Peptone 3g
Peptone 3g CaCOs 20 g
Agar 15¢g Agar 15 g
Acetate 10 mL Ethanol 20 mL
Ethanol 30 mL Distilled water 1L

Distilled water 1L
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Fig. 1. Scanning electron micrograph of isolated strains.
A Strain JS 11, Bt Strain J3 21, C: Strain JS 32, D: Strain JS 42.
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Table 2. Growth of isolated strains on GYP in variable acetic acid concentration

Strai 1 day 2 day 3 day

TN TUA/sEY 2A/3E 3A/3E 4A/3E 1A/3E 2A/3E 3A/3E 4A/3E IA/SE 2A/3E  3A/SE 4A/3E
Js 11 (+)2) (+) (+) - ++ ++ (+) ++ ++ ++ +
Js 21 - - - - (+) (+) + ++ ++ (+)
IS 32 (+) (+) (+) (+) + (+) + ++ ++ +
JS 42 (+) (+) - - ++ + +) ++ ++ ++ +

P1A/3E: GYP medium containing 1% acetic acid and 3% ethanol.
2)Symbolsi ++, excellent growth; +, good growth; (+), weakly growth; -, no growth.
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Table 3. Growth of isolated strains on GYP in variable ethanol concentration

Strai 1 day 2 day 3 day
rain
2A/2E" 2A/4E  2A/6E 2A/8E  2A/2E  2A/4E  2A/6E  2A/8E  2A/2E  2A/4E 2A/6E  2A/8E

Js 11 (+)2) (+) (+) (+) ++ ++ + + » ++ ++ ++ ++
JS 21 (+) - - - + + (+) (+) ++ ++ + +
JS 32 (+) (+) (+) (+) + + + (+) ++ ++ ++ +
]S 42 (+) (+) (+) (+) ++ ++ + + ++ ++ ++ ++
1)2A/2E GYP medium containing 2% acetic acid and 2% ethanol.

Symbols ++, excellent growth; +, good growth; (+), weakly growth; -, no growth
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Fig. 2 Growth of isolated strains by tannin concentration.
A: Strain JS 11, B! Strain JS 21, C! Strain JS 32, D! Strain JS 42.
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Table 4. Utilization of carbon sources of isolated strains
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% Acetobacter, Gluconobacter < T5-(20)9} v] 2l
Z3F 2375 Table 5l Viehch B2) = 49F 25 acetic
acid §lo]+= A-8-314) 23k 52 GYC wiA] Abell 844 € colony
= AN L2 AX A skl Gluconobacter 4 59
73-%- glucoseE o] 43193 2-ketogluconic acid®} 5-ketoglu-
conic acid ¥ ©f A sl £ #5952 2-ketogluconic acid
uk-- A A ste] Acetobacter %2 RFdT2 AR 5L
Byt w3 2 FFE5L ethanol A7HA A 7314
X7t glucose HAl 1.5% lactate S A 715t 74 -$-2} 30% glucose
A7 A USSR Be S Btk ol SR
W Fo] Bol B AT Bt &= Acetobacter 4 T
o2 FA=ch

ZHAE AlplololAel MET
2] g 2AEE o] 83t AT E ] AFEE 89l
3 2 A}g] 9] ALE &= 2.92%¢9] AL ethanol T3-S 3.14% %1
2.0 tannin &% 450 ppmel itk

Fig. 3& 744 & Abgl H o] vl okt 47-72] AS-& A A A
ol 3= W32 Jehd Aot} 475 voF 1dYE
A whe A Z7)ste] wlok 4d 712 &= A% skl T) 47

Type strains

Isolated strains

Carbon sources

A. aceti A liquefaciens A. pasteurianus A. hansenii JS 11 JS 21 ]S 32 JS 42
Sucrose - (+) - - + - - -
Fructose (+) + (+) (+) - - - =
Xylose (+) (+) (+) - + (+) - +
Galactose - + (+) - - (+) (+) -
D(+)-Maltose (+) (+) - - - - - -
D(+)-Mannose - (+) - - (+) (+) - (+)
Inositol - (+) - - - - - -
Dulcitol - - - (+) - - - -
D(+)-Arabitol - (+) - - - - - -
D-Mannitol + + - (+) - - - -
D-Sorbitol (+) (+) - - - - - -
Symbols: +, Positive; (+), Weakly positive; -, Negative.
Table 5. Characteristics of isolated strains
Characteristics 1 2 3 4 5 6
Growth without acetic acid + D - - - -
Formation of brown water-soluble pigments on GYC agar - D - - - -
Production formed from D-glucose:
2-ketogluconic acid + D + + + +
5-ketogluconic acid + - - - - -
Growth in the present of:
Ethanol D + + + + +
Lactate - D - - - -

30 %(w/v) D-glucose

1, Gluconobacter (Type strain); 2, Acetobacter (Type strain); 3, strain JS 11; 4, strain JS 21; 5, strain JS 32; 6, strain JS 42.

Symbols: +, Positive; D, Weakly positive; -, Negative.
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Fig. 3. Growth of isolated strains in persimmon alcoholic
juice.
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