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Dong—Han Kim' and Jung-Seung Lee*

Dept. of Food and Nutrition, Mokpo National University, Chonnam 534-729, Korea
*Taejon Regional Office Korea Food and Drug Administration, Taefon 309-713, Korea

Abstract

Optimum processing conditions for vinegar fermentation using [ig, pear and persimmon were delermined.
Alcohol contents in the fermentation broth of crushed fruils of fig, pear and persimmon were 7.5%, 5.1%
and 6.8%, respectively. Alcohol contents increased up to 14.3~15.1% by adding 24% of sugar to the fruit
Juices. The total acidity of 7.04%, 3.30% and 3.66% were obtained for fig, pear and persimmmon, respectively,
through acetic acid fermentation of fruit juices containing 8% ethancl. Acelic acid yield increased by
shaking during fermentation for pear and persimmon broth, Acetic acid vield increased 1.80~1.92 times
by adding 0.5% of yeast extract Lo the fermentation broth of pear and persimmon. After fermentation,
each [ruit vinegar was clarified up to 93.1~97.4% of lighi. transmittance by using 0.6% of kaki shibu
for 4 days at 10°C. After aging for 60 days at 10°C, the acidily of fruit vinegar decreased slightly. Tannin
contenl of persimmon vinegar was remarkably higher than the others, while lighl absorbance of pear
vinegar was higher than the other vinegars. Acetic acid was identified as the main volatile grganic acid
in the fruil vinegars, while propiomnic, isobutyric and isovaleric acids were identified as the minors. The
content of non-—-volatile organic acids in the pear vinegar was higher than that in the persimmon vinegar.
Sensory evaluation results indicate that the fig vinepar was preferred Lo the pear vinegar in the aspects

ol color, flavor and overall acceptability, bul the fig vinegar had

a strong background taste. Sensory

scores of the persimmon vinegar increased significantly by pasteurization, bul those of the {fig and pear

vincgars did not by pasteurization.
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tford, USA)E 34 = 7bg A ol gt = (F 3z} = =l e
15F1%, W= 11219%, 7R 14+1%) deke 7 24%+)
HA BrdatAu], s o2 NapS0E S 100 ppm
HA #Hzrbated 19 WA g 5 YM broth (peptone 0.5%,
veast extract 0.326, malt extract 0 3% and glucose 1%)
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607k HFF A FH L.
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AR Dol A2} zhel ¥ 3 gl 5-F oA A o] Al (glu-
cose 05%, glycerin 10%, peptone 0.2%, veast extract
0.2%5, Mg30,-7H-0 0 0194, ethancl 4 0% and acetic acid
2.0%3e A FEhe] 30°C, T2 7k A A wofste] EEF 4}
gl

Chemical Co., Ltd. (Japan)2] 4] ¢F 195, charcoal, kaki
shibu, sake light+ Masashino Syoji Co., Ltd. {Japan)<|
gad AEEEL 005 - 1% 9 2 A rlsle] 16°Ce])
A 4d 7k A A FAA AA DL o 2R (o] 2] No. 212
olx}t A 7]5 2 AAEE 610 nmell A S22 S8
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azl +0.01, bgk +21022 ) Hunler scaleel] 24 L
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el 700 nmel A B4 A =Fated oh(25),

Fhd 28] F0A frlals AR 00 mLE WA= 0.000
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of] B 5°CH L235)e] 220°Cell A 387 -Gl Eei) A
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Ab-gale 2uLE stz s a4y A& 22
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Table 1. Chemical composition of raw fruit wine

- g Acidily  Alcchol

Wine PH ) (vivoe)
Fig 407 0.46 75
Contrel  Pear 403 045 5.1
Perstmmon 383 0.62 a.8
Fig 414 D43 14.3
ilddid Pear 430 0.37 151
g Persimmon 403 056 148

ol A A

Acetic acid (%}
o =1 A

=R T R S ]

Fermentalion time {days}

Fig. 1. Changes in acetic acid during (ermentalion of [ig,
persimmon and pear vinegar.
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Fig 2 Influence of shaking culture on acelic acid fer—
mentation of fig (A), pear (B), and persimman (C).
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Table 2. Effect of nutrient concentration on acetic acid lermenlalion (unit  %8)
Yeast extracl (%) Proteose peplone {246)
Vinegar days = , - 0.5--00%
0.1 0.3 05 0.7 0.1 a3 {415 0.7 Ca-pantothenale

2 033 033 0.33 0.39 036 (36 0.36 033 036 (.36

4 1.90 178 213 222 204 200 203 203 203 215

6 2.86 247 324 3% 2.86 3.09 303 312 316 3.24

8 4,63 431 4,73 4,85 4,40 181 470 4.81 491 471

Fig 10 560 570 5.7L 590 hE&l 563 578 594 6.06 585

12 6.38 6352 6.73 8.7 661 656 6.09 6.75 6579 6.47

14 6.50 6.58 b &8 694 6.82 6.81 590 6.95 698 68.75

16 6.81 7.01 7.10 7.23 700 6.90 699 708 7.05 697

18 6.43 713 AL T.29 727 .96 7.05 723 718 7.10

20 700 7.14 7.20 .30 735 711 717 .25 7.18 .20

2 0.42 0.42 0.42 054 048 0.39 039 042 039 039

4 1.80 185 1.859 201 1.90 1.86 1.90 1.90 177 2.07

& 2.19 241 3.06 354 3.03 245 272 295 2.68 3.08

# 3.10 3.9¢ 435 444 4.83 323 372 392 3.4 398

Pear 10 4.30 429 4,83 5.10 519 372 417 0.06 492 5.07

12 342 441 4.95 540 h47 4.02 5.01 527 537 537

14 345 474 513 5.88 574 4,21 310 342 5.6 564

16 354 485 522 616 6.08 4.52 519 5350 5.53 567

18 3.63 4.89 5h2 6.30 615 4865 543 565 581 555

20 3.66 506 6.18 6.55 640 4.74 5.73 580 h97 617

2 .42 0.49 048 060 0.60 0.39 039 042 0.38 0.39

4 1.69 195 1.77 1.74 1.73 176 1.94 1.82 178 2.00

5 2.16 2.96 3.04 3.30 342 2.46 2062 270 2.32 279

B 246 353 4.71 475 A92 3.03 372 3499 3.3 393

Persim-— 10 2,84 360 498 513 552 372 477 196 192 5.07

mon 12 2.06 299 513 2.49 538 4,02 3,01 228 5.10 .31

14 311 4165 540 603 601 411 310 3 5.37 517

16 3.20 477 0,52 5.15 621 432 5.13 543 5A6 58

18 3.22 4.83 267 6.36 a.27 442 5a7 552 582 5.85

20 333 501 5.88 6.39 630 447 573 H82 h95 608
Table 3. Changes in acetic acid contenl of acetic acid Table 4. Lffect of various clarifiers on clarification ol

fermentation in different alcohol concentration

{unit. %)
T'g Pear Persimmon
Days Control Ad ldeil) Control Added Control Added
sugar sugar sugar

2 0863 0.36 123 0.45 0.99 0.42
B 1.77 178 225 177 1.89 168
& 3.00 .17 345 3.06 3.10 3.02
8 4.26 132 150 381 4,25 3.89
10 528 572 501 501 495 496
12 5.88 648 5.01 561 510 5.49
14 599 664 50 379 nA7 5.33
16 620 701 4.95 65.26 611 6.15
18 6.48 713 489 Gd1 6.25 6.33
20 876 715 186 644 6.30 633

Y Aleohol concentration of sugar added group was adjusted
to 8%

AR EE Eol7] ¢
10°C s 4 207t 233 b
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AFXE R 23 A5 Table 58 2] kaki shibuis 7]
Zoll A 04%, FaHsbe} wl sl 24 06% 72 FHE

g84
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s

SER RS
AR s

A

fruil vinegar (unit % transmittance)

Vinegar Clanfer Clanfier concentration (28)
0 pon 01 02 05 10
Gelaun A5 58 68 58 73 48
Kaki stubu - 245 270 275 205 745
Fg Sake light - 136 289 235 318 166
Charcoal - 105 108 121 128 140
Benloniie - 74 BhH 149 347 639
(zelalin 6 G& 67 6% 73 Gb
Kalg shibu - 268 365 435 802 845
Pear Sale hght - 137 208 251 220 364
Charcoal - 106 109 122 1531 285
Bentonte - 92 120 179 351 865
Gelatin 36 73 163 115 89 83
Kalg shibu - 378 673 851 908 566
Persimmon Sake hghl - 135 184 183 189 318
Charcoal - 69 B8 14 151 84
Bentonile - 98 87 163 308 657
0025 oAb 2 g M 25 d9dc) Bentomte 3= 5

=

A 00% oAbl mErsled
)] ghg ) Tanmn-2 w2
F7IA1A F2 7] o Foll
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Table 5, Effect of clarifiers concentration on the clari—
ficalion of Fruit vinegar ' {unil % transmittance}

Clarifier concentration (%)

Clanfier  Vinegar 0 01 02 04 06 08
Kaki Fig 439 454 536 879 931 99
shibu Pear 103 325 308 402 943 954

Persimmon 535 745 876 970 574 080
Fig 439 359 388 451 7VL2 949
Bentonile Pear 03 9% 91 95 94 97

Persimmon 535 576 608 626 639 624
“Clarilier treated afier rackng for 20 days at 10°C
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47 EAlstd T ol Ak vl A 2(5)e A citric
acid?| 1.38%, Al#b4 2 (24)| A malic acid7} 00372~
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9 5BE7) 115~120019% B w(19)e] alale] B o 2 ALy 3—13191 A AelEA g Tk
Table 6. Physicochemical characteristics of fruit viucgar”

v H Acidity Alcohol  Reducmg Tanmn Absorbance Color

inegar P (%) (%)  sugar (%) (me%} (610 nm) L a b

Fig 298 .53 013 034 462 0.188 21.74 0.78 160
Pear 305 5.94 018 0.22 1410 e 2108 100 1.01
Persimmon  3.04 591 0.32 0.48 1858 0131 2090 1.40 140

Y¥inegar aged [or 60 davs al 10°C.
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Tahble 7. Contents of volatile organic acid in Ffruit vinegar'

(umit: %)
Vinegar

Companents Fig Pear Persimmon
Acetic acid 5.8363 6.1529 60824
Propionic acid 00098 0.0091 0.0033
Lsobutyric acid 0.0088 00103 0.0067
n-Butynic acid 0.0005 - -
Isovaleric acid 0.0073 0.0130 0.0073
n-Valeric acid 0.0004 - -
Isocaproic acid 0.0004 0.00G7 -
n-Caproic acid 00015 0.0010 -
Heplancic acid 0.0020 - -

"Vinegar aged for 60 days at 10°C and clanfier ireated.

Table 8. Contenis of non-volatile organic acid in fruit

vincgar (umt %)
Vinegar
Fig Pear Fersummon
Lacue acid 0.0025 00009 0.0014
Oxalic acd 0.0044 00044 0,0042
Fumaric acid 00195 0.0291 -
Succime acid 00257 0.0146 0.0228
Malic acid 0.030 00897 -

Yinegar aged tor 60 days at 10°C and clanfier treated,
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