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Abstract

Effect of the pretreatment with acetic acid(0.01%, 0.05%, 0.1%) on the fermentation of Chinese
cabbage Kimchi, and differences in the degree of maturity between Chinese cabbage blades and midribs
were observed. To estimate the degree of maturity, correlation analysis was used with several variables
such as pH, titratable acidity, volatile acidity, ascorbic acid content, resazurin test value and pH/acidity
ratio. Based on the pH and titratable acidity, the degree of maturity of Chinese cabbage midribs
fermented at 10T until the optimum stage of fermentation increased more rapidly than those of
the blades. The stage of maturity of Kimchi pretreated with 0.01% acetic acid were slightly prolonged,
compared to those pretreated with acetic acid at the higher levels. The pH of Chinese cabbage midribs
and blades pretreated with acetic acid was lower than those of control between 2nd and 10th day
of fermentation. The volatile acidity of Chinese cabbage midribs and blades increased proportionally
with the concentration of acetic acid. The ascorbic acid contents of Chinese cabbage midribs showed
higher than those of Chinese cabbage blades. During the fermentation, the higher concentration of
acetic acid was used, the less ascorbic acid content was remained. The pH/acidity ratio, volatile acidity,
ascorbic acid content and resazurin test value of Chinese cabbage midribs and blades during Kimchi
fermentation at 10C showed good correlations with the pH and titratable acidity.
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Table 1. Color index for resazurin reduction test va-
lue

Test value Common Name Color Name
0 blue 7 PB 3/ 8
1 ultra blue 10 PB 3/ 6
2 violet 1 P 4/ 8
3 bright violet 5 P 5/10
4 red violet 10 P 5/10
5 pink 45 RP 5/13
6 red 5 YR 4/14
7 vermilion 6.5 R 5/12
8 red orange 1 YR 7/11
9 orange 5 YR 7/12
10 yellow 6 YR 7/11
11 lemon yellow 10 YR 7/14
12 white yellow 25 Y 8/ 9
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Table 2. Proximate composition of Chinese cabbage Kimchi unit(%)
Sample Moisture Crude protein Crude fat Carbohydrate* Ash
Midrib 90.5+ 0.18** 1.0+ 0.14 0.6+ 0.16 59+ 041 2.0%0.02
Blade 87.6x0.11 1.6+£0.17 04+ 0.17 7.7+ 0.32 27+£0.1
*: calculated carbohydrate
**: mean +SD.
Table 3. Changes in pH, titratable acidity and salt contents during Kimchi fermentation at 10°C
Kinds of Item Fermentation days
samples (%) 0 1 2 3 4 6 8 10 12 14 16 18
control pH  605* 501 490 475 469 449 445 437 425 424 418 410
TA 009 023 033 041 045 048 051 052 054 057 058 059
ST 18 - - - 23 - - - - - - 2.5
0.01 pH 605 495 468 454 453 439 437 430 427 426 424 410
TA 010 026 037 047 049 052 054 056 057 058 058 058
Midrib ST 16 - - - 2.1 - - - - - - 2.3
0.05 pH 610 503 447 441 438 431 430 429 428 422 421 407
TA  0.09 025 036 045 049 050 054 055 057 059 059 060
ST 1.7 - — - 20 - - - - — - 22
0.1 pH 6.15 504 466 459 447 435 434 429 427 419 410 405
TA  0.09 0.24 0.34 043 0.47 0.49 0.52 0.54 0.56 0.59 0.60 0.60
ST 18 - - - 2.1 - - — - - - 2.3
control pH 625 512 504 486 477 451 446 439 427 426 418 406
TA 017 026 036 045 048 049 052 055 057 058 059 059
ST 19 - - -~ 2.3 - - - - — - 25
0.01 pH 6.17 5.06 4.79 457 4.56 446 445 4.36 431 4.27 4.25 411
TA 0.20 0.27 0.39 047 0.50 0.51 0.54 0.55 0.57 0.58 0.59 0.59
ST 18 - - - 2.1 - - - - ~ - 24
Blade
0.05 pH 635 516 455 444 443 439 437 432 431 423 4922 406
TA 016 024 035 044 047 050 053 056 058 060 060 061
ST 17 — - - 2.1 - - - - ~ - 2.3
0.1 pH 643 517 461 461 451 449 444 4.37 431 4.21 411 4.06
TA 0.15 0.24 0.34 0.42 0.46 0.49 0.52 0.54 0.56 0.58 0.59 0.60
ST 1.9 - - - 22 - - — - -~ - 24
TA: titratable acidity
ST: salt content (%)
*: mean of 3 replication
(%): pretreatment with acetic acid solution
Rebiz HE3AE AR A3} ks Az WEE %R ESo]u)s) 1 geo) SR, SR UL F2(905%)

B42hstelct.

. dzt 9 &
1. 2R|e| vt Mg U o
£ Ao A8E AFAEE HE5E go=EHE 6
AR FHeldow, £ =%, mchwld z=x]u) 3]

T s o3 v 34‘5 ke Table 29}
e}, 2o A 8 gk gale] 27 1.6%s) 2.7

-39_

o] Al87.6%)Er} Eatrh

AEs AAGT A F |G 224 17~19%=
sigkon, Aol 22~25%FFo|qdu A
A Fo| de dx gy HFzHo] 3Ey]
AQ7) grew PdEc
2. pHe} SMT ol i3]

10T ol 4} 2HE A7) w370 %] 2] pH9Jr ZFEe] Mk
Table 33} 7}, &+ & F2| p ZE9] 6.15~6.05,

el A] Al 11d A 13 (1995)

\_.



40 Y

_resazurin test value
6 —

—
s} ‘—7%/
e

4

3r

2k

1

o N e

[ 8 10
fermentation days

12 14

—— control “*—001% ~—*005% —9-01%

Fig. 1. Changes in resazurin test value of Chinese cab-
bage midribs during Kimchi fermentation at 10°C
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Fig. 2. Changes in resazurin test value of Chinese cab-
bage blades during Kimchi fermentation at 10°C
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Fig. 3. Changes in volatile acidity as acetic acid of Chi-
nese cabbage blades during Kimchi fermentation at 10
°C
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Fig. 4. Changes in volatile acidity as acetic acid of Chi-
nese cabbage blades during Kimchi fermentation at 10
°C
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Table 4. Changes in ascorbic acid content during Kimchi fermentation at 10°C (mg %)
Kinds of Fermentation days
samples (%) 0 1 2 3 4 6 8 10 12 14 16 18
control 11.04* 1080 1074 1059 1247 8.95 857 812 6.55 5.77 557 551
Midrib 0.01 1089 1138 942 936 1162 1133 928 883 830 712 655 6.52
0.05 9.56 857 827 771 1092 741 6.62 5.70 5.20 494 4.89 4.85
0.1 747 735 1082 1096 1041 1021 8.83 8.09 643 525 5.05 4.87
control 1136 1054 959 896 1043 6.60 647 635 621 526 461 446
Blade 0.01 1093  10.89 9.09 7.73 8.38 6.75 6.60 6.42 6.29 5.69 4.69 4.63
0.05 1063 1040 9.01 757 835 585 556 543 627 426 423 418
0.1 945 7.52 8.07 7.39 7.24 5.28 546 4.85 4.25 4.10 4.06 394
*: mean of 3 replication
(%): pretreatment with acetic acid solution
mg%, 0.1% ZAPRA A 2] 7} 747 mgh T5& 295 o), PA
HE4dA N 1041~1247 mg% WHE T F3Fo| F 2 %
RS debth W72 Holx 6ol 0.01%2} 0.1 IR
BolA 10mg% ol AoIRow, T FANE 001% 24 16} \\\
AHY T BEDA AR AR & T FAsdn RN
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5o waEAI)% E el glsich 5o v 2 3 4 6 e 0 7 14 e 18
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acid@teke] ©f Eolrh <79 ascorbic aciddtare
75~115 mghZ o}®e] B e} 7re Szo]9u).
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Fig. 5. Changes in PA(pH/acidity) of Chinese cabbage
midribs during Kimchi fermentation at 10°C
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Fig. 6. Changes in PA(pH/acidity) of Chinese cabbage
blades during Kimchi fermentation at 10°C
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Table 5. Correlation coefficient of Chinese cabbage midribs during Kimchi fermentation at 10°C

pH TA RV VA AS PA
pH 1.0000
TA —0.9693* 1.0000
RV —0.9503* 0.9863* 1.0000
VA —0.8411* 0.9191* 0.9318* 1.0000
AS 04291 —0.5004 —0.5228 —0.7375 1.0000
PA 0.9790* —0.9298* -0.9020* —0.7420* 0.2863 1.0000

TA: titratable acidity as % lactic acid

RV: resazurin test value

VA: volatile acidity as % acetic acid

AS: ascorbic acid content (indophenol method)
PA: pH/acidity ratio

*: p<0.0001

Table 6. Correlation coefficient of Chinese cabbage baldes during Kimchi fermentation at 10°C

oH TA RV VA AS PA
pH 1.0000
TA —0.9402* 1.0000
RV —0.9266* 0.9744* 1.0000
VA —0.8795* 0.9410* 0.8976* 1.0000
AS 0.7895* —0.8560* —0.8044* —0.9370* 1.0000
PA 0.9828* —0.9303* —0.9294* —0.8215* 0.7145* 1.0000

TA: titratable acidity as % lactic acid

RV: resazurin test value

VA: volatile acidity as % acetic acid

AS: ascorbic acid content (indophenol method)
PA: pH/acidity ratio

*: p<0.0001
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