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A Study for The Taste and Storage of Kimchi

Jae-Sook Han, Myung-Sun Kim and Joo-Eun Song
Department of Home Management, Yeungnam University
(Received April 8, 1996)

Abstract

This study was carried out to find the effects of salt and other materials on the taste and fermentation
of kimchi. Several parameters such as pH, acidity, salt concentration and sensory evaluation during fermenta-
tion at 20C and 5C (after keeping at 20C for 24 hours) were used. The results are as follows: As the
fermentation period increases the pH of kimchi decreases. The pH of all samples rapidly decreases to 4.2.
During fermentation, the acidity at 3 hours was higher than at 5, 8 and 12 hours. For in the sensory evaluation
during fermentation, kimchi salted for 5 hours showed a higher score than those salted for 3, 8 and 12
hours. During the storage period, the pH of kimchi with salted oysters rapidly decreased. A sensory evaluation
done during the storage period, showed that earlier on in the storage, kimchi with salted oysters was scored
higher than kimchi with other Jeotkals. The leek-added kimchi was also highly scored.

L M 2 @7 el U3 ARE A7) ofeley #E
wio g ZAE vl iz HAR d4tse
AL AXe IS YIEse HFow FAFHoR 22 AnE A7) ol o] xThe] WAL §
3 735 vto] AHAA HAomP, T #EhAd =
il SE Bdo] A webAL 3125; oA 7} A2 A 7Axo] B A7LE BB nw AR
guptie] EAo s A g AAE mEdia Do T A8, B AP, fpa B
#E3), 4 A3 L A ES o & AlA™d) ¢ ¢t o] X 2ol T3k ANy o] Aeld ¢ qri8-2n
HARAFE AHgsE AF7 F2 2 AWelA A AR Y] A%, ZFB 0 5 Add wE A7
51—‘5 A& AHEE g7] W&o X, Ag 2 AFE AAGT s AEARSE SHAA BN 4% &
843 AT Ao uhebd PelAn, & F wHo 2 MiFE A Hojx 4K 100 )] ARAE
AR olele] RAEY AME ¥} FAgS FHelol nS5o] Algg ARESEY. 28y AA e dae 2
etz FAo] gEkAY, sigvit Hele =53 xo] Eako] glAMZ o= grmo] wo] FH | ofof
WHoz w@iy] WEe] &4 wele Zhefztale) oy, Tga A9 @ 4 B# 59 7 3A0NA
o, ARAE Folstal WY HAW @yt ol#E SHE 7go] olFold u nzh HEA Bkl
ol ol}a) A AAE 23] RS Y= AL e He £ogle ARIE Hed olgel #I =&HQ
Yo ke FE7 LY 2529 oA & 7R ATE gl dfelch
gro] x3ld wgde ARE F1E 42w HAFD ol B e A 9T A4 Fad% %S
ojE-$ AR 57 Aok o) RE UrEe 7P A oze dolw WyH ALV g qud¥EE
FHEAQ) AT YHEoE FAPAU gHo= XS 190 722 3t WSE Hole AL, Hvlsle RE

2 ATE 19959% Jyduista s

Azdu A

ol oJate] FPHYoH ATH Al ity FA=HYTH



208 A% - A
2 Hige FHF2 @Y% UXE w1 17 NP
exg gestd AR a8n 7o A
hate] Bhe Hrlstsd BHEAQ s)ZEe] B 4 Qe
pH, 9%, A5E 2H3 T B5HAE A 2,
22, 4, 189 M AE AL AAGnEA
zE#ed Ao 71z2g7t Haug @k
I AEziE ¥ gy
1. AEx2

Aol ARES viFE 19951 49 dl3gA] B
AR AREI Qe ATz 2717 Fgo)
25kg W99l A AHBIAO0, 4B, 2, vhE, 7
She @ 9 A48 A T Aea3
éo]_g_ /\:'-8
RERRCREEE
Ahg-sheae.

oy 04z f

to o © Aw

N
2

2. A|l29| FH|

Ex 16wt% AgEed P31 A¥en, wWF 30
kgoll i3t 6019 AT Eol “H—r7]’ A7 =5 sHTh
Aoz WiFe $EEZ 33 P70 08¢ L W
¥, 2ve dd g Y Ry Ay Xi“a‘E Zeog
AE EFE AW25X30cm)ol] B2 BRI} F &
288730 X 20X 15 cm)o] ¥ Fo® o] Y,
T BE A2200) AAFIEA Al &3
om Uex & 5& Ao 2403 447 & 4
a5 SAAFIHA AF ALS-SHHTH

D Hole Azke gt A

e B0 Fol= Al7lo] 71X]2] wru} LA
HAe 92 dolry] s, 9 16wth AT ER
ol AIREE 3, 5, 8, 1247teg Zby] gelslke] )
5 HoM Table 13 22 AF 2 BFO 2 43279
g20] AA71HA Al82 AMESETh

2) A7 FRHE YT HH

=8 Hol= AIZHE 2% Hddy A
itk Fr7bE 16 wt% AFEC) S5AIME 99
WHo R HlFE 8¢ ¥ Table 13 2o ko °&

Et=s

lon

%

AAE

dor ZAXNE gk E£3F RS A(control ;
T8), B(EX9A), C(*H—r&) D(EAE #+ 1080
g B3 AZY FFE 23 AAE G210 A4

ANFAN Na=z A}%s}%ﬂr.

3) FAEE 23 7H

9ok e oz W3S 49l ¥ Table 13 2o
23] Feol RASZ F5 15008 F 1000g A
1,000 g¥S 242t H7Hg Aot 712 ddnt Yo gz

A gFe

SERLE LB EE

Table 1. Ingredients of kimchi

Materials Quantity (3]

Chinese Cabbage 12 heads (30,000)
Red pepper powder 12 cups  ( 1,200)
Garlic 11 bulbs* ( 480)
Ginger 4 roots* ( 120)
Glutinous rice paste 3.75 cups { 960)
Fermented anchovy sauce 3.80 cups ( 1,080)

*medium
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Table 2. Changes in the salt concentration of kimchi
relative to its soaking times

Soaking time Salt concentration
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Table 3. Changes in the pH of kimchi at various soaking times during fermentation.
Day
1 1
Sample (hrs) 0 2 4 6 8 0 2
3 5.62 4.75 4.22 4.05 4.02 3.88 3.83
20C 5 5.68 5.08 4.30 4.16 4.10 4.00 3.90
8 5.69 5.20 441 4.27 4.19 4.05 3.95
12 5.70 5.40 4.55 4.35 4.27 413 4.00
Days
1 41
Sample (hrs) 0 6 11 16 21 3
3 5.62 4.29 423 4.16 4.05 3.96 3.83
5C 5 5.68 4.36 428 4.24 4.10 4.00 3.95
8 5.69 447 441 4.39 4.19 4.05 3.98
12 5.70 4.75 4.58 4.50 4.35 415 4.04
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Table 4. Changes in the acidity of kimchi at various soaking times during fermentation. (%)
Day
Sample (hrs) 0 2 4 6 3 10 12
3 0.21 0.39 0.56 0.73 0.76 0.90 0.95
207 5 0.20 0.32 049 0.62 0.68 0.78 0.88
8 0.20 0.30 045 0.51 0.59 0.73 0.83
12 0.20 0.26 043 0.47 0.51 0.65 0.78
Days
Sample (hrs) 0 6 11 16 21 31 41
3 0.21 0.49 0.55 062 . 0.73 0.82 0.95
5 5 0.20 0.47 0.50 0.54 0.68 0.78 0.83
8 0.20 044 045 0.50 0.59 0.73 0.80
12 0.20 0.39 042 0.45 047 0.58 0.74

Table 5. Sensory evaluation of kimchi soaked at various times during fermention.

Day
Sample (hrs) 0 2 4 6 8 10 12
3 8.33¢ 7.00° 7.17¢ 4.00° 2.33° 2.10° 1.83*
20 5 7.67¢ 7.83¢ 9.00¢ 5.83° 5.00° 3.50 317
8 5.00° 483 483 3.17° 367 3.40° 317
12 2.83 3.00¢ 2.00* 1.83 167 1.60° 1.50
Days
Sample (hrs) 0 6 11 16 21 31 41
3 7.83° 8.17 7.00°¢ 5.83¢ 517 367 167
5C 5 7.67° 8.50° 8.504 7.50¢ 6.17° 5.17¢ 3.67°
8 5.00° 5.00° 3.67° 483 583" 5.17 3.83°
12 2.83° 317 1.83 2.33 2.50° 1.83¢ 117+

*Means not followed by the same letter in the column are significantly different ($<.05)
*The higher scores indicate the higher acceptability
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Table 6. Changes in the pH of kimchi fermented with various Jeotkals.
Day
Sample (hrs) 0 2 4 6 8 10 12
A 578 5.32 4.65 4,30 421 4.10 4.00
20T B 5.69 5.08 4.30 4.15 4.10 4.00 3.89
C 5.87 5.13 4.30 4.09 4.08 4.01 3.87
D 5.39 4.67 4.24 3.99 391 3.88 3.86
Days
Sample (hrs) 0 6 11 16 26 36 46
A 5.78 512 4.73 445 435 4.12 4.05
5 B 5.69 4.36 4.28 4.23 4.09 4.00 3.95
C 5.87 4.77 452 4.32 421 4.09 3.90
D 5.39 4.34 4.10 4.07 4.05 3.95 3.86
*A: Control, B: Fermented anchovy sauce, C: Fermented shrimp sauce, D: Salted oyster
Table 7. Changes in the acidity of kimchi fermented with various Jeotkals. (%)
Day V
Sample (hrs) 0 2 4 6 8 10 12
A 0.20 0.27 041 049 057 0.68 0.78
20T B 0.20 0.32 0.49 0.63 0.68 0.78 0.89
C 0.16 0.30 0.49 0.69 0.70 0.77 091
D 0.26 0.40 0.54 0.79 0.87 0.90 0.92
Days
Sample (hrs) 0 6 11 16 26 36 46
A 0.20 0.31 0.39 0.45 047 0.66 0.73
5 B 0.20 047 0.50 0.55 0.69 0.78 0.83
C 0.16 0.38 043 048 0.57 0.69 0.33
D 0.26 047 0.68 0.71 0.73 0.83 0.92

*A: Control, B: Fermented anchovy sauce, C: Fermented shrimp sauce, D: Salted oyster
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Table 8. Sensory evaluation of kimchi fermented with the various Jeotkals.

Day
Sample (hrs) 0 2 4 6 8 10 12
A 7.83 7.67 7.00 5.00 5.83° 5.30° 3.50°
20%C B 8.17 6.67 8.33 7.33 4.17® 4.83° 2.50°
C 8.03 6.67 843 7.13 433" 4.50° 3.33°
D 8.87 8.27 8.83 6.27 3.00¢ 2.33 1.67°
Days
Sample (hrs) 0 6 11 16 21 31 41
A 5.83° 5.67° 6.17¢ 6.17 6.33" 6.17" 483"
5C B 7.17% 6.67" 7.50° 7.67° 5.17%® 533" 3.17°
C 6.33" 6.67° 7.73° 8.00° 5.67% 567" 3.00°
D 8.33¢ 7.67¢ 8.67¢ 6.83° 4.50? 4.33? 2.67°
*A: Control, B: Fermented anchovy sauce, C: Fermented shrimp sauce, D: Salted oyster
*The higher scores indicate the higher acceptability
Table 9. Changes in the pH of kimchi fermented with the various other materials.
Day
Sample (hrs) 0 2 4 6 8 10 12
Control 5.68 5.08 4.30 416 410 4.00 3.90
207C Leek 5.67 5.19 4.35 4.23 4.16 4.09 4.03
Radish 5.61 5.10 4.39 421 4.10 4.06 3.96
Green onion 5.65 5.01 431 415 410 4.04 3.93
Days
Sample (hrs) 0 6 11 16 21 31 41
Control 5.08 4.36 4.28 424 4.10 4.00 3.9
5c Leek 5.19 4.39 4.34 4.29 4.20 4.09 4.01
Radish 5.10 442 4.29 425 412 4.02 3.96
Green onion 5.01 4.36 4.10 399 3.83 3.81 3.79
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Table 10. Changes in the acidity of kimchi fermented with the various other material. (%)
Day
Sample (hrs) 0 2 4 6 8 10 12
Control 0.20 0.32 049 0.62 0.68 0.78 0.38
20 Leek 0.20 0.30 047 0.55 0.62 0.69 0.75
Radish 021 0.32 0.46 0.57 0.65 0.72 0.82
Green onion 0.21 0.33 048 0.63 0.68 0.74 0.85
Days
1
Sample (hrs) 0 6 11 16 21 31 4
Control 0.32 0.47 0.50 0.54 0.68 0.78 0.83
5C Leek 0.30 045 047 0.49 0.60 0.71 0.78
Radish 0.32 0.46 049 0.53 0.66 0.76 0.82
Green onion 0.33 0.47 0.68 0.79 0.95 1.01 1.08
Table 11. Sensory evaluation of kimchi fermented with various other materials.
Day
Sample (hrs) 0 2 4 6 8 10 12
Control 4.83° 317 5.83 517 3.83 217 2.00
20T Leek 8.50° 567 7.83° 7.00° 5.50 3.67° 2.50
Radish 7.17% 5.50" 7.50° 6.50 4.67 2.50% 2.33
Green onion 6.67° 517® 5.50¢ 317 4.00 1.67¢ 2.00
Days
Sample (hrs) 0 6 11 16 21 31 41
Control 4.83 6.33 6.17° 5.00" 4.83*® 3.17 283
5C Leek 8.50¢ 8.50° 8.17¢ 7.33° 5.83° 3.83 2.67°
Radish 7.17% 7.33® 7.67 6.67° 5.17% 3.50 2.33°
Green onion 6.67 6.67" 6.33* 4.50° 3.50° 2.17 117¢

*Means not followed by the same letter in the column are significantly different (<.05)

*The higher scores indicate the higher acceptability
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