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Color Measurement of Kimchi Juice for Quality Evaluation of
Korean Cabbage Kimchi during Fermentation at Low Temperature
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Abstract

For quality evaluation of Korean cabbage kimchi during fermentation at 4°C for 45 days, color change of
kimchi juice was measured instrumentally. Chemical analyses of the kimchi juice showed that the kimchi has
reached pH 4.2 and titratable acidity of 0.63% together with the highest vitamin C content, those values be-
ing obtained under the optimum ripening period, after 30 days of fermentation. The volume of kimchi juice
increased until day 30 and was constant thereafter. The CIE-1976 L*a*b* color values increased until day 30
and then decreased. The ratio of color value a* to b* was 0.82 in the beginning, 0.98 at the optimum ripen-
ing period, and 0.94 under the over-ripening periods. The quality of kimchi could be estimated by using the
L*, a*, b* values or the ratio of a* to b*, alone or in combination with the juice volume.
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Table 1. Ingredients and ratio for preparation of Korean
cabbage kimchi

Ingredient Ratio

Salted cabbage 100.00
Red hot pepper powder 2.24
Ginger 0.92
Garlic 1.70
Salted fish sauce 4.69

Sugar 1.00
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Fig. 1. Change in pH and titratable acidity of kimchi juice
during fermentation at 4°C.
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Fig. 2. Change in vitamin C content and volume of kimchi
juice during fermentation at 4°C.



ALAE e Fz]Ae] FAYLE A XA 44 &4 679

Ao 2 2782 pHe FHaste] A4 27) pH 6.2,
AFE 0.36% 4] 45U Aol = pH 3.4, A% 0.75%EF |}
bt A7 A 57 dufe) pH W= 4.2, AsE
0.6%(ZHA22)2 R ¥ v} glon* & A=
241 3044 pH 4.2, A% 0.63%E Jeh 22 o) w7}
A&7 A2 AR A9 F5HA A9
W E data)ell &3hd, $4 3094 A9} AlstE HG
sl ond 40d A el = 23l 22 e

H|EIZI C &

Z3 X 4 2) wietnl C g=F Wiz} (Fig. 2= 54 Futrt
Ae i st A%E doldr) 20U A e §4
3] F7bste] 571 54 3044 e 23.en
25 oA Zhadte A %S vebdch o) 9 22 A4
& A 4% vlEl C ¥ i3t E A S o
FApegs A A3, 4 Ao ol F
7t AL Ao Fo¥ ¥t ol A F
AL grlahed sy AR A 5 dSE vE
Ach.

Ux|{ Aol

&4 A F Axdge) WalE Fig. 20449} 3o
%4 30971A HAH o2 Zrlslcbrl 1ol EF
Aoz (25mhE etk &, 7 AL FH 576 o]
E972 & 571 @S Vel 1 o] 2 & W)
glop g 2 &7 ] 7)xjde] ofg Aol A& 2] A 2]
SAEE NARCZ B 4 gloee A
2 A HA%7]A A A of2 16°CollA FA4
AR A2 A7) A AxAguc of 2ml = 7§
skt w7 Aol = A 8] FAd3ksdch

x|yl A

Fig. 32 £A7174v% 7121 A 9] CIE-1976 L*a*b* AR A}
W3k vhehdl Aotk LY, a%, b* ke BF S40] A
996l mek Zhed M) 30U MY e 3
& vehgon o ¥ ohAl rastele. weba, A o
o AAgte A47ldl H1AE dehEE B574
o] E L*a*b* 3¢ ¢ 732 £ g UM e2
A% 4 glealet 4ztect. & Yo ABE 16°Co
A $4AQ ARre] Asbsh vls 2o, L* ke A
slstze 27 E& e Aolrt gk W
A Aol fA

so 20
454 "///\\‘ SEEY
~
< L16 g
f 2
E &
2 TR
- £
r12 3
30 10

0 5 10 15 20 25 30 35 40 45

Fermentation period (days)

Fig. 3. Change in L*a*b* color values of kimchi juice during
fermentation at 4°C.

Table 2. Correlation between color values and other charac-
teristics of kimchi juice

Correlation coefficient(r)

L* a* b*
Juice volume 0.82%** 0.84*** 0.66***
pH —0.67*** -0.70*** -0.43*
Acidity 0.67*** 0.70*** 0.43*
Vitamin C 0.69*** 0.70*** 0.66***

*p<0.05; ***p<0.001
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Fig. 4. Change in color a*/b* raito of kimchi juice during
fermentation at 4°C.
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