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Abstract

To increase the vield of acetic acid production, the author developed the bacterial strain which could grow
well in high concentration of ethanol from the seed culture using in conventional vinegar production factory.
By attenuation of the isolated strain in the broth media centaining 5~10% ethanol, we could get the strain wh-
ich could grow in the broth medium containing 10% ethanol. This strain was identified and named as Acefoba-
cter sp. FM-16, and it's cultural characteristics were also investigated. The medium containing 10% ethanol,
5% glucose and 1% yeast extract was suitable for the acetic acid production with Acetobacter sp. FM-10. Op-
timum temperature and pH for the growth of Acefobacter sp. FM-10 were 30° C and 5.0, respectively. The aci-
dity of culture medium was reached to 9.0% afier 20 days static cultivation at 30° C.
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Required time (days) for attenuating the cultural seed in the broth medium® containing various concentrations of ethanol

Concentration of ethanaol (%)

Code of attenuation

5.5 6.0 6.5 7.0 7.5 8.0 8.5 2.0 9.5 10.0
1st 42 4 NG NG NG NG NG NG NG NG NG
2nd . - 1 4 8 NG NG NG NG NG NG
3rd 3 5 NG NG NG NG
4th 4 9 13 NG
5th 12

"Sroth medium composition : 5% glucose, 1% veast extract and ethanol

#Required time (days) for attenuating
"No growth
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Table 2. Characteristics of the isclated high concentration sth-
anol resistant Acefobacter sp. TM-10

Test FM-10

Gram reaction -

Cell morghology rod
Catalase +
Oxidase -
Motility +
Oxidation of
Ethanol into acetic acid t
Lactate into COz and HzO +
Acetate into COz and H20 +

H25 production . -
Indole production -
Hydrolysis of gelatin -
Crowth on carbon seurces :
Ethanof +
Methanol -
Mannitol
Dudcitol -
Dextrin
Raffinose
Na-Acetate
D-Galactose
L-Arabinose

ER

RIS

Growth on
SM medium
+0.5% Na(l +
+1.0% NaCl +
+2.0% NaCl -
+5.0% Ethanol +
+130.0% Ethanol + (After attenuated)
Nutrient broth
Growth on single L-amino acids -
as sole source of nitrogen :

L-Glycine -
L-Lysine -
Growth in the presence of dyes :
(.001% Malachite green +
0.0001% Crystal violet +
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Fig. 1. Effects of temperature on the growth of Acefobacter
sp. FM-10 for 24hr.
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Fig. 2. Effects of pH on the growth of Acefobacter sp. FM-10

at 30°C for 24hr.
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Table 3. Effect of nitrogen sources on the productions of cell
mass and acetic acid by Acetobacter sp. EM-10

Nitrogen source Conc.(%) Cell mass (mg/ 100mi) Acidity (%}

Yeast extract 1 89.3 3.42
Malt extract 1 10.2 on
Peptone 1 15.5 0.28
Casamino acid 1 9.8 0.09
Urea 1 7.5 0.03
Soybean meal i 10.2 .09
Ammorium sulfate 1 10.8 .09

*The strain was cultured at 30°C for 4 days in 5% ethano! and
5% glucose basal medium

Table 4. Effect of yeast extract concentration on the produc-
tions of cell mass and acetic acid by Acetobacter sp.
FM-10

Conc. of yeast extract (%) Cell mass{mg/100ml) Acidity (%)

9.5 76.1 2.84
1.0 89.3 3.42
1.5 90.4 3.36
20 91.5 3.29
25 49.4 3.27
3.0 89.8 3.31

*The strain was cultured same as in Table 3

Table 5. Effect of glucose concentration on the productions of
cell mass and acetic acid by Acetobacter sp. FM-10

Conc. of Glucose (%) Cell mass(mg/100mi)  Acidity(%)

0 76.7 2.35
1 88.5 353
2 89.9 3.32
3 98.6 3.39
4 89.2 3.49
5 933 3.57

*The strain was cultured same as in Table 3
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Fig. 3. Acetic acid production from Acetobacter sp. FM-10 by
ethane! concentration during the incubation period at
30°C.
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