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Abstract

This study was carried out for the purpose of improving the persimmon vinegar. The acetic acid
bacteria strain JST-3, using acetic acid fermentation was isolated from the traditional persimmon
vinegar.

The optimum conditions for high yield of acetic acid were studied in the shaking bath. Acetic acid
bacteria was cultured at 30C for 4 days and transferred to persimmon alcoholic juice for acetic acid
fermentation. The optimum initial acidity for acetic acid fermentation was 1% (w/v) and the addition
of glucose or yeast extract was observed to produce relatively low yield of acetic acid. Succinic and
acetic acid were major arganic acid in the persimmon vinegar. The contents of lactic acid which was
known to increase off-flavor were very low.

Sensory evaluation revealed that the persimmon vinegar prepared in this study was superior to two

commercial ones in the aroma and taste.
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Table 1. Medium composition for isolation of
acetic acid bacteria.

Solid medium Liquid medium

Components P(h;}zl)o Components P({%/EI)O
Glucose 3.0 Glucose 0.5
Yeast extract 0.5  Yeast extract 0.5
Ethanol 3.0 Glycerin 1.0
CaCO; 1.0 MgS0,7H.0 0.02
Agar 2.0  Ethanol 5.0
Acetic acid 1.0
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Fig. 1. Schematic

submerged
culture for acetic acid fermentation

diagram of

A :Compressor B:0.45gm membrane
filter

C:Flow meter D:Persimmon aleohol
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E ; Stirrer F : Cooling tube

G : Cylinder (Water)
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Table 2. The operating condition of HPLC for
the analysis of organic acids.

Items Condition
Instrument Spectra-physics
Column Altech I0OA-1000(300mm x 7.8mm)
Mobil phase 0.005N-H,S0,

Flow rate 0.4m¢/min
Injection volume 108
Column temp 60°C
Detector RI
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Fig. 2. Growth curve of strain JST-3 during

seed culture in liquid media of Table 1.
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Fig. 3. Effect of initial acidity on the acetic
acid fermentation of the persimmon
alcohol medium by strain JST-3
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Fig. 4. Effect of glucose addition on acetic

acid fermentation of the persimmon
alcohol medium by strain JST-3

x4 g z7]eE glucose 6% 7S A8
stz Aelzke] 2 Aelrh gllert WA 644



Az AZE 9§

o
By

Rla e

FHE T} 288 e B4 vehile
o glucose 6% Hu| oAz Wi 7)7r HulAo
2 A A5 AR L= 1=

A 5(2), & S(11)2 24EE WAl slol4
29 gefo] kol AL Rl MEEdy M
& nf & HYF o= Fe JXsh viR)e] u}
2hA 2% Ee] e FEE Fe Hi e A
ol7b &S & 7 ek

(2) Yeast extract # 7o @& =
v] 1l
zreb-Zuk g Mol yeast extract®E 0.0~0.6% 3
7¥sled 30°Col4] 120rpmeo. 2 wubslH A xARY
& NS 793 47+ Fig. b9} gth

g
2}

24 A9%

[-E —-—
0.00(%)
71 ——
0.15(%)
g =
& o |0%m
% —e—
= 44 0.45(%)
2 . o
2 o] | 0600
24
14
0

0 : 4 & ] 10
Fermentation time(day)

Fig. 5. Effect of yeast extract addition on

acetic acid fermentation of the

persimmon alcohol medium by strain
J8T-3
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Fig. 6. Changes in alcohol and total acid
contents during the acetic acid
fermentation of the persimmon alcohol
medium by strain JST-3
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Table 3. Changes in organic acid contents during the acetic acid fermentation of the persimmon

alcohol medium by strain JST-3. unit ; mg/100m¢
Organic Fermentation time(day)

acid 0 2 4 6 8 10 12 14
Citric acid 140 nd* nd nd nd nd nd nd
Pyruvic acid 19 nd nd nd nd nd nd nd
Succinic acid - 161 139 101 83 75 77 80 72
Lactic acid 37 25 11 4 2 3 4 3
Formic acid 4 8 6 nd " nd nd nd nd
Acetic acid 610 1,320 2,940 4,730 5,320 6,040 6,510 6,470

*not detected
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Table 4. Characteristics of the persimmon vinegar prepared with two-step fermentation in this
study compared with two commercial ones.

Total .

. Glycerol Alcohol Tannin
Samples acidity
(mg/100m¢) (%) (ppm)
(%)

A 3.2 85 . 3.6 473

B 3.0 61 0.6 436

C 7.1 503 trace 287

A : Commercial persimmon vinegar [
B : Commercial persimmon vinegar I
C : Persimmon vinegar prepared with two-step fermentation in this study
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Table 5. Contents of various organic acids in
the persimmon vinegar prepared with
two-step fermentation in this study
compared with two commercial ones.

unit > mg/100m¢

Organic acid A B C
Citric acid 30 20 nd*
Pyruvic acid nd 28 nd
Succinic acid 36 36 72
Lactic acid 347 312 3

Acetic acid(%) 2,440 2,510 6,430

*not detected
A Commercial persimmon vinegar I
B : Commercial persimmon vinegar IT
C : Persimmon vinegar prepared with two-step
fermentation in this study
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Table 6. Scores in the sensory evaluation of
persimmon vinegar prepared with
two-step fermentation in this study
compared with two commercial ones.

Sensory evaluation

Samples
Color  Aroma  Taste
A 4.0™* 2.9 2.8°
B 1.7° 2.6° 2.0°
C 3.9¢ 340 4,1"

*Denotes the significant difference by Duncan’s
mulliple range test at 5% level
A ; Commercial persimmon vinegar 1
B : Commercial persimmon vinegar II
C : Persimmon vinegar prepared with two-step
fermentation in this study
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