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Studies on the Acid Tolerance of Acetobacter sp.
Isolated from Persimmon Vinegar

Kyu-Chang Sim, Kap-Sang Lee*, Dong-Han Kim',
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The microbial properties and acid tolerance of the three kinds of Acetobacter sp. isolated from persimmon vin-
egar were investigated. Acid tolerance was also evaluated. Acefobacter sp. were gram negative, short rod, nons-
pore forming and motile. They reacted positively catalase, methyl red, oxidation fermentation, Voges-Proskauer
and nitrate reduction tests and negative to hydrogen sulfide test and ONPG. Acefobacter sp. showed normal
growth curve in Carr broth and there was no significant difference between isolates and (standard on) typical
strains such as Acetobacter aceti (KCTC1010), Acetobacter liquefaciens (KCTC2804), Acefobacter diazotrophicus
(KCTC 2859). Optimum temperature and initial ethanol concentration in incubation were 30°C and 6%, respec-
tively. Growth and acid production of Acetobacter sp. were suppressed by the concentration of above 4% acetic
acid. The amount of Mg™ release from Acefobacter sp. cells in medium was increased by acetic acid, and almost
in the concentration of 6% acetic acid. Glycolysis by Acetobacter sp. had optimal pH about 6.0 to 7.0 and more
stable in acidic condition than in alkalic. The H*-ATPase of Acetobacter sp. S-1 and S-3 showed a maximal activ-
ity between pH values of approximately 5.5 to 7.5 and 6.0 to 7.5, respectively.
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Table 1. Modified YCE medium for isolation of acetic acid
bacteria

Glucose 3.0%
Peptone 1.0%
Beef extract 1.0%
Ethanol 4.0%
CaCo, 1.0%
Agar 1.5%
pH 7.0

Table 2. Medium for selection of acetic acid bacteria

Glucose 0.5%
Glycerine 1.0%
Peptone 0.2%
Yeast extract 0.2%
MgSO, + TH,0 0.05%
Acetic Acid 2.0%
Ethanol 4.0%
pH 3.0
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Table 3. Operating conditions for atomic absorptionspectro-
photometer

Table 4. Morphological characteristics of Acetobacter sp.
isolated from persimmon vinegar

Lamp current 3.5 (mA)
Wavelength 228.8 (nm)
Spectral band pass 0.5 (nm)
Optimum working range 0.5~2.0 (um/mL)
Fuel acetylene
Support air
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Strains
Characteristics
S-1 S-2 S-3
Gram stain - - -
Shape Short rod Short rod Short rod
Spore None None None
Mobility + + +
Size 05X20um  05X20um  0.6X2.0um

+: positive, -: negative

Table 5. Biochemical characteristics of Acetobacter sp. isolated
from persimmon vinegar

Strains
Characteristics

S-1 S-2 S-3
Esculin + - +
Catalase + + +
Hydrogen sulfide - - -
KCN + - +
Methyl red + + +
ONPG - - -
Oxidase - - +
Oxidation-fermentation test + + +
Urease - + -
Voges-Proskauer + + +
Casein + - +
Indole - + -
Nitrate reduction + + +

+: positive, -: negative
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Fig. 1. Growth of typical strains of acetic acid bacteria and
isolated strains from persimmon vinegar during incubation at
30°C in Carr broth,
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Fig. 2. Acid production in typical strains of acetic acid bacteria
and isolated strains from persimmon vinegar during
fermentation at 30°C in Carr broth.
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Table 6. Influence of initial ethanol concentration on the acid
production of Acetobacter sp. isolated from persimmon vinegar

. Concentra- pH Total acidity
Strains .

ton Ohr after5day Ohr  after 5 day
3% 6.18 3.24 0.61 3.60
6% 6.18 3.19 0.64 3.96

S-1 9% 6.20 4.14 0.62 293
12% 6.30 499 0.62 1.95
3% 6.01 3.31 0.71 3.53
6% 6.03 3.15 0.67 533

82 9% 6.11 403 0.64 248
12% 6.12 485 0.63 1.95
3% 5.91 3.40 0.73 3.23
6% 6.00 3.05 0.70 5.40

53 9% 6.11 3.90 0.63 2.69
12% 6.16 5.00 0.66 1.94
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Fig. 3. Growth of Acetobacter sp. isolated from persimmon
vinegar and acid production at different temperatures during
fermentation in Carr broth.
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Table 7. Influence of initial acetic acid concentration on growth of Acetobacter sp. isolated from persimmon vinegar

(unit; absorbance)

Strai Concentration of Incubation time (hr)
traing N
acetic acid 0 12 24 48 72
S-1 0% 0.19 1.00 1.90 2.00 1.98
2% 0.20 0.98 1.96 1.94 1.96
4% 0.19 0.41 0.98 1.79 1.77
6% 0.20 0.24 0.31 045 0.39
S22 0% 0.19 0.70 2.01 2.30 224
2% 0.17 0.60 1.78 211 213
4% 0.19 0.31 098 1.78 1.69
6% 0.18 0.20 0.24 0.33 0.34
S-3 0% 0.19 0.81 2.14 2.20 2,19
2% 0.17 0.69 2.11 2.24 2,18
4% 0.17 0.40 0.98 1.77 1.77
6% 0.19 0.20 0.36 0.50 0.50
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Fig. 4. Effects of acid damage on the magnesium leakage from
Acetobacter sp. isolated from persimmon vinegar.

Y4 : Acetobacter sp. S-1, B : Acetobacter sp. S-2, [ : Acetobacter
sp. S-3

39] glycolysise 9&+ HA pHE pH 658 LR, o] Fo
HAF Lactobacillus brevis$t ¥1523 @35 vepliglch &

4%l pH 7.0% 71F22 F& &9 pHollA glycolysis T8
2 HwA Qg HololN glucose@o) 50% HAFE pHE Ace-

tobacter sp. S-1 2 S-37} pH 3.8, S-27F pH 4.5 A=
v pH 7080 ¥ £9 pHelAME glycolysissd o] w¢
w7kskod pH 8.59014 WAL @ glucose™2 40% ©}8l7T HA
o} %3 Acetobacter sp. S-13 S-3F pH 2.0904] UjAl
glucose@e] | zroll ¥} oF 20%F =) A5, Acetobacter
sp. S-29ME oF 129852 eSS, pH 9.0904E Ace-
tobacter sp. S-10] ¥ 18%, S-2ub S-37F oF TRPEE ¥A
velgth olzidh A2 8 off Zhalzold E2Ig Acetobacter
spi= YZEY RO M) RN AKe) §olsidn 3
2% 7 3l

*-ATPase #2] ¥ &4
AZEHE YR protond Axo A4 H-ATPased] <

s AlEdz WEEol AEe] pH e FAIH =
o}, H-ATPase /42 WAES] Widst d3e dA7 9

120

100 |

fesd
o

ar
=

&
<

Initial glucose catabolizad (%)

Ny
(=}
¢

4.0 7.0 8.0

5.0

6.0
pH

Fig. 5. pH sensitivities of glycolysis by Acetobacter sp. isolated
from persimmon vinegar.
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Fig. 6. pH profile in the membrane-bound ATPase activity of
Acetobacter sp. isolated from persimmon vinegar.
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