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Effect of NaCl Concentration on the Quality
of Kimchi during Fermentation

Min-Kyung Park*
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Abstract To estimate the effect of NaCl concentration in brine solulion on quality of kimc#i, chinese cabbage was
brined at 5%, 8%, 10% or 15% NaCl. Titratable acidily, pH. mechanical texture and sensory qualily of kimchi were
measured during lermentation at 10°C. The salinity of kimchi brined at 15% NaCl was 2.49%, and the rates of pH
decrease. litratuble acidity increase and mechanical texture decrease during fermentation were lower than those of
kimchi brined at 5~10% NaCl. Furthermore, sensory characteristics such as crispness, salty taste, sourness and overall
quality of kimchi brined at 15% NaCl were in good estimation.

Key Words : Kimchi, NaCl concentration, Fermentation rate, Sensory quality

M 2 ZALG Aol QJohE BRo] TS PIAE AT
S4= wge] HlFAe] 717 208 Zos #uE

WAL B BERY VRNBOE 9309 4 vk o= FiPulg, NBES, MR,
Soldl B & gt BSohe T2 RA0lt A 24T, 229N, KB40, FEEVTR, B4,
£ 453 9 59 7125 MEY ACKEE), CBo) 24349 S8 Hehinisl <19 2] 494
ER83(12) 457 Tl =ok3] FBY 7y Eaddlm BTaz ool g ATE BFS Aol
SEme 4 el Mol B2, 015 HeR 4 =2, ¥ anddE 4984 3 A9 Pesd ae
F, flavonoid®. BF4 % 407 FO2 Usld @ AR FASH 9IS pH, 3=, 7AH 247 2
ks Eﬂ}ﬂ" ag AR FHFHN], FAF .8:47]‘ TedAE Fol Doty R BEGA 7t LAt
=ol RIAF|ATH4L R opzl, CODEXS 1F5 7|&d 75% ¢ Az 58 AEFS Ndsted =&
Yol AA oA I 402 YEST &9l LFLA A
£ uBe HEsn B9, A2 949 ANBF
Z7hek 3 BN AZ% AESE AR T 5 2 M= Y
a7k Eoub o] AxE FAZA AvEE B AF
o A AzYA 47F EAA e Aok 28 21XE
W @Al AFEE AREE e AAE g2 Aol AMg-e HH-irt 19974 2=7HE, o}, ohs, 4
oM av|abe] 7182 E FTATIA RS = A 7 5o dEH @ Fg A AAelM FgsiE
Helch. Azle] F2EF7ke 5, A, A B 2AR § &F2 AY9S, é‘%}% EALAZ] BERE A
o] £a Qa2 ¥ £ ey, AR AGAE PR gt
wR] e T 2L OF®
R EeeR 22 BOET & 2 A=

27



2el7|ed 7 EEl=EA] A3 Al 1E, 2002

e ARE wgeld AMgslen gl ®
A 17720 A GFEEE 5%, 8%, 10% 2 15%
2 3iglen, 47t S5 HlF Fe] 2 E ST
o] B WiFE FAISE A7 S5 F P
Sk, e A wiE 10091 W3] £ 10, 3 2, v
E 15 47 05 4% 1%9] vl 4 7 ¥ Ee)

28 §7]¢l gol 10°CollM BEA|7|H APl ARg-s)
et
23 Ysx, pH W &Sitze| £

HAAE v sty Azste] A& oo tiste] 4
FE, pH R FUEE ST ¥5Es 95AE,
pHE pH meter(Orion, USAYE AM&-5te] 24315}
E2NTE 2[AJ2ke 2 0.1% phenolphthaleing AR5}
o okl 10miE 827 26)E 0.IN NaOH
22 lactic acid $FH( %)L 2 F4late) FA 6k

4 =X Zt(texture) X
& 72 rheometer(Sun Rheometer Compac-100,
Sun scientific Co., Ltd., Japan)E AR&-5le] s)se] B
B28H S5cme ¥98 3x3cmE AYs AEE
load cell(max); 10 kg, table speed; 60 mm/min®] 271
oA cutting test® 72 %= (hardness)E =3 3to] Yolr
At

2.5 2HsZHAL

A8 YL Aougw A Fgdsh) gHRHes &
Fom, 2089 HALRYE Uge s Ald EHE A
T+ T WA (flavor), o]-’-‘-.‘Wc}(cnspnes,s), Rok(salty raste),
A5t (sourness), EE4 71 5= (overall quality)ell I3k
of AAlEck A 594 W s vEh) o]
7, vig vkt o BT}, 33, Bgelth, 44
53, w2 Fh.

2.6 SAXZ

A AHE AY§ ZE A= 38 9HE %
g FaAE JERAZ oM, 47'_7'%: HAL A= Fa£S
Z YERNZ ANOVAS} Tukey testo]] &Jsf] f-2 5}—3—
Azt

3. &u 3 oF

3.1 HetlFe Hex

Ao B2 5%, 8%, 10% B 15%2 ] 1/2&
A )55 1747 ZFE AHEa 347 g5
=4 3Ac). Zhzhe] gl IFEE 0.93%, 1.16
%, 1.85% 2L 249%=Z 10%9} 15%2] @55 Ahe

Table 1. Salinity of chinese cabbage brincd at various
concentrations of NaCl lor 17 hours

Brine solutions Saliity(%)

5% Na(l 0.93

8% NaCl 1.16

10% NaCl 1.85

5% NaCl 2.49
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Figure 1. Changes in pH of kimchi brined at various
concentrations of NaCl during fermentation at 10°C
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Figure 2. Changes in litratable acidity of kimchi brined

at various concentrations of NaCl during fermentalion at
10°C
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Figure 3. Changes in mechanical texture of kimchi brined

at various concentrations of NaCl during fermentation at
10°C
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Table 2. Changes in sensory qualily of kinchi brined at various concentrations of NaCl during fermentation at 10°C

Scnsory . . Fermentation period (days)
A Brine solutions
characteristics 7 14 21 28
5% NaCl 224035 2.1£0.53 1.7:026 1.6%0.16
8% NaCl 244021 2.9+0.34 2.1%0.26 19+0.15
Flavor
10% NaCl 291022 2.7+£0.29 23+026 21£0.22
15% NaCl 3.1+037 344029 301034 25+031
5% NaCl 250,31 22+038 1.5£0312 1.6£0.27
8% NaCl 291027 314034 221027 1.9£0.27
Crispness
10% NaCl 3.0£0.26 31x0.26 2.7+0.26 241031
15% NaCl 3.1+£0.34 344040 331+024° 3.0£0.33
3% NaCl 1.5+0.24° 1.740.14 161026 1.5+031
8% NaCl 221026 2.6+£0.29 231021 23+021
Salty taste
10% NaCl 294+0.21 2.7+0.29 23+0.26 25+£022
15% NaCl 33+0.23° 314037 29£033 2.6+0.31
5% NaCl 211025 1.8+033 1.7::0.23 1.7£0.29
8% NaCl 2.6+0.37 271042 2.1+0.30 1.8:4+0.27
Sourness
10% NaCl 2.7+0.34 29£030 24+0.31 20021
15% NaCl 3.2+0.26 34029 3.0£037 2.7+0.30
5% NaCl 251022 1.94+0.31% 1.8£0.29 1.620.24
8% NaCl 3.1£035 29+0.32 2.1:0.31 1.9+0.17
Overall quality
10% NaCl 29+0.23 2.8+0.18 2.6+0.31 214014
15% NaCl 3.6£043 35+0.27a 31031 2.6+0.26

"Mean = S.E. (n=10).

2)S—point hedonic scale: 1; very poor, 2; poor, 3; moderate, 4; good, 5; very good.

Values with same superscripts within a column in the same sensory characteristics indicate significant differences(p<0.05)

estimated by Tukey tesl.
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