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ABSTRACT

Grape vinegar(A) and grape onion vinegar(B) added (3% of onion juice) were produced through
two stages of fermentation(alcohol fermentation and acetic acid fermentation) to increase the grape’s
use. Grape wine which contained 5.6% alcohol was produced on the 3rd day of first stage. Then
through the second stages, grape vinegar, of which total acidity was 5.37% was produced. The quality
of (A) and (B) which was produced through the two stages of fermentation was compared with the
traditional grape vinegar(C,D) in the market. The content of sugar in (D) was a little higher such as
5.4 °Brix than others, That of (A) and (B) was 5.13, 4.98 °Brix respectively. The content of remain-
ing alcohol in (C) was high such as 0.23% comparatively. But there was no remaining alcohol in (A)
and (B). The content of acetic acid was 4.3~5,3% as a major organic acid of vinegars. The content of
tartaric acid was 340.0 in (A), 316.7 in (B), 322.6 in (C) and 391.7mg% in (D). The content of lactic
acid was distinctly high such as 277.4mg% in (D). There were differences such as 9.2~15.5mg% in
the content of total free amino acids among grape vinegars. (D) contained 15.5mg% of total free
amino acid and (B) also highly such as 12.0mg%. Potassium was high in grape vinegars. The content
of potassium, sodium and copper was higher in (A) than (B).
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Fig. 1. Changes of sugar concentration and alcohol
content during alcohol fermentation of grape
fruits.
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Fig. 2. Changes of acidity and pH during acetic acid
fermentation of grapes.
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Table 2. Sugar concentrarion, alcohol content, pH
and acidity in various grape vinegars

Physiochemical Samples
properties A B C D
Sugar Conc. 513 498 432 541
(°Brix)

Alcohol (%) - - 023 0.09
pH 3.20 3.24 3.06 2.93
Acidity(%) 5.37 5.16 4,65 6.36

A and B are grape vinegar and grape-onion vinegar
with two stage fermentation.
C and D are commercial grape vinegar.

Table 3. Comparison of colors and turbidity in vari-
ous grape vinegars

Physiochemical Samples
properties A* B C D
L 2553 30,97 5717 18.34
a +27.81 +34.91 +28.67 +18.49
b +39.94 +49.89 +64.61 +29.69
A 88.94 9199 8263 83.84

Turbidity 0.599 0.368 0.095 0.826

* Abbreviations are the same as in Table 2.
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Table 4. Contents of organic acid in grape vinegars

(mg%)
Samples
Organic acids
A B C D

Oxalic acid 28.2 29.1 27.3 47.2
Tartaric acid 340.0 3167 322.6 3917
Lactic acid 186.3 186.4 2184 2774
Acetic acid 5305.6 4634.1 4347.8 4949.4
Citric acid 141.4 19.6  242.6 5.5

Succinic acid 21.9 55.1 59.1 46.8

* Abbreviations are the same as in Table 2.
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Table 5. Contents of amino acid in various grape

vinegars (ug /ml)

Amino acids A B C D

Aspartic acid 5.0 5.5 3.7 -

Threonine 1.6 7.8 6.7 21.0
Serine 1.4 4.3 3.7 12.5
Asparagine 67.2 - - 8.3
Glutamic acid - 15.1 9.7 34.7
Glycine 1.3 5.7 4.9 21.3
Alanine 11.5 71.3 47.0 1.5
Valine 1.1 5.6 4.8 13.8
Cystine 1.8 - - -

Methionine 0.8 0.2 0.7 4.3
Leucine 0.4 1.3 9.0 19.0
Tyrosine - 3.2 4.7 19.5
Total 92.1 1200 949 155.9

* Abbreviations are the same as in Table 2,
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Table 6. Content of mineral in various grape vine-

gars {(ppm)
Samples
Minerals
A* B C D
Cu 0.06 0.13 0.25 0.24
Fe 5.66 1.98 5.51 2,14
K 871.39  449.65  377.72 382.07
Na 11.62 2.45 94.63 6.82

* Abbreviations are the same as in Table 2.

Exdxe

Fd vz 467

Feg3ze] f914 < A3d3A e JehtA a3tch
B a7 oud 2aE Azxd EedE(A)e
Txgax(B)Rth K, Na, Cudtde] &4 e
won Nagte AIBETAEQ ColA] Bojge
2 &3t

Ng <

Ex9 o}g4 FUE Yot 20A(¢E ¢ 2
A) wEe st ExA2(A)E AP o ¥
S &0 FBF 3%S HArtste T2 x(B)
£ Az, o) A% EEHX(C, D)9} FF&

H2Egc) 194 ¢EFLEA 27 3949 5.93%
3 Jenslen 294 2ALFgNME &
E 497 5.37%] FAFFE Yeiid 2
e DA Fo| 541 ‘BrixZ ti& A F) vl&) o
& Fotov], 2vtA 2 a2 Azxd A} BE 4125
13, 4.98 “Brixt. R4S FL CoA 0.23%
2 vnd g4 JveEigten, Ast Be 2R ¢E0]
A& A @t 2t 4z FHF #7141F ace-
tic acid §F-& 4.3~5.3%2 FH° f7|F o2
v}Elyt o o), tartaric acid - Ad) A 340.0, Bl
A 316.7, CAl A 322.6, Dol A 391.7mg% 2 2 A&
v & zole oy, D lactic acid &30l
277.4mg% 2 BlAIEo vl8] FR3A =gk 2z
Az F folu =t §F& 9.21~15.59mg%
2 AFo) whet Zolzy AR L, D7} 15.59mgh 2
M =% EEYHYZ BE 12.00mg%E
Holr) v B E R Ko| dFoz =8
3, 29A 2EZ AxE XEHERE EEYIE
B} K, Na, Cu@re] =4 Jeistth

—J

Vi o2

1 AAA: Azx9 gAE A EFH3, 17(1): 5~15,
1984,

2. @A FAZ, TFFAAAEAL p.409, 1993

3. 2AM: Az9 FFS 54, AFAY, 17(D):
38~50, 1984.

4, 0FF: HIE

o] g3 Azo WERA H3



468

o

10.

1L

12.

13.

AN, FEE, oI

AR, A7,

387 - ol -

T, BFIEAFEIA, 21(4):
1992.
AAE: Az ARdA 3 2%, HF%,
17(1): 51~59, 1984.

377~380,

FH2ER AUl B
¢ Q7. YRYBNLY HIA, 1995

e 423 WY Q AY, 4FR,
17(1}: 28~37. 1984.
F2H:429 BER
46, 1988,

A 4T AAY, 895 p

HAY, AAY, B4 ¥R
79 anthocyanind] 49| &2 @ 4AFA, 3=
J g2 3], 23(2): 279~286, 1994.

B4R S EAEY G A% 7442 A2y
o] 23}, Fddisty A= §, 199.
gy, oide, oW :gHFol degad 9
T ouiMeg AFANRE P4 uHe FI,
TGP Faaj|, 23(5): 750~756, 1994,
A3 T x Aze T4 A AF, 9
ohsha MqALeH =8, 1994

BAER, MUY, A3 AR R &4 Fxe
olg}tx EF4, FolAlolAA#HE R, 6(3):
355~363, 1996.

AdY -

14.

15.
16.

17.

18.

19.

20.

R

o]-g HotAlot REERALE
Minory, N., Hideyuki, N., Kaoru, M., Ichiji,
Y. and Shohei, A.: Changes in the compo-
sition of persimmon vinegar indued by Ace-
tobacter sp. isolated from ‘Sanja’ persimmon
fruits during the fermentation. Nippon Sho-
kuhin Kogyo Gakkaishi, 34(12): 818~822,
1987.

AETH, FFAEFTEYS, p.471, 1995.
od, A8, &3 Az 7Y 034
3 354 54 via, $F2AFH5s A, 29
(4): 663~670, 1997.

AeF, 1A, AnA: Egot Y& o]t
2SR BE, FoM ol AE ], 4(3)
1135~146, 1994.

23 AR Az FEEHY B3
&2t g HAL e =8, 1987.

o] &4, AR, A&, =88, PA7): Vitis
vinifera A2z A&%F 3o W, &
FYFA Fe A, 22(2): 190~195, 1993.
AuZ, z49A, F4d, A4, 38, A&F
DEYE Az F4, FolA AR
A, 4(2): 39~44, 1994.

e+, A



