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Physicochemical Characteristics of Cabbage Kimchi during Fermentation

Bock-Hee Park, Hee-Sook Cho
Department of Food and Nutrition, Mokpo National University

Abstract

The purpose of this study was to investigate the physicochemical characteristics of Cabbage Kimchi with different
kinds of jeot-kal. The Cabbage Kimchis were stored at 4x1°C for 49 days. The pH of all samples of Cabbage
Kimchis decreased during fermentation. The total acidity of Cabbage Kimchis increased gradually during
fermentation and that of Cabbage Kimchis with different kinds of jeot-kal was higher than that of control. Redox
potentials and reducing sugar content decreased gradually during fermentation. Total vitamin C content of Cabbage
Kimchis with different kinds of jeot-kal was much higher than that of control. In color measurement, the lightness
value decreased gradually, whereas the redness and yellowness values increased gradually during fermentation. The
content of hot water soluble pectin (HWSP) decreased as the fermentation proceeded, but that of hydrochloric acid
soluble pectin (HCISP) and sodium hexametaphosphate soluble pectin (NaSP) increased.
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No. 22 d#fsjA 2 A& ARgstgth HA4e] pHE=
pH meter(EA 920, Orion Research INC., US.A)Z 43}
fon, FAEE J3F AAAE 0.1% phenolphthalein
A AFES ALR-Sl] 005N NaOH= ZF g F lactic acid
(%)= st EAISFATHYoo B & 1998).
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Table 1. Ingredient of various Cabbage Kimchi samples

Cabbage Kimchi Composition(g)

Ingredient CCK TCK ACK SCK
Salted cabbage 1500 1500 1500 1500
Red pepper powder 53 53 53 53
Garlic 21 21 21 21
Ginger 9 9 9 9
Green onion 21 21 21 21
Glutinous rice paste 45 45 45 45
Jeot-kal - 492 492 49.2
NaCl content in salted 0 11.39 11.88 11.39
and fermented jeot-kals 23%) (24%) (23%)
Added NaCl 15.44 4.05 3.55 4.05
Total NaCl content(%)  2.88+  2.88+ 342+ 2.96+
of Kimchi" 0.39% 0.03% 005% 033%

CCK: Control Cabbage Kimchi.

TCK: Cabbage Kimchi samples containing salted and
fermented Toha jeot juice.

ACK: Cabbage Kimchi samples containing salted and
fermented anchovy juice.

SCK: Cabbage Kimchi samples containing salted and
fermented shrimp.

" Mean+SD (n=3)
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Mohr'f(AOAC 1990)2.2 &@stgor, 4ts) - &g A
9+ platinum redox electrodeE ion analyzer(EA 920,
Orion Research INC., U.S.A)o] |ZAsto AR 4+
5 - 29 A9 2FAAKYi H 5 1998).

3) #43 F=F SA

g FFE DNS HOo=E 540 nmolN FEES
&3 9.00, o] ZHAE glucoseE g4t FA)sH
A HMillers GL 1939).

4) Ascorbic acid &% 53

Z vjell Ce &% B9 S 7R 10 goll 5%
ERQ1IARg] 100 mLE lshed mukslal, 9418a)(12,000
pm, 10T F FE5AE Fska ofFA]|(Whatman No.6)E.
oj}sle] 100 mLE F8% §F 2, 4-dinitrophenyl hydrazine
HAH o 2 ZGSIATHTAT ¢ 1995).

5 AE &

FulF AR FEWLS I F AR AFst, A
Z}Al(Chromameter CR-200, Minolta, Japan)2 &3 3} t}.
Hunter scaleof] 9]s] ¥ X (L, lightness), &4 E(a,
redness), FHZ(b, yellowness)ZkS 38 WIE &332
2 gEkes yephgion, olu A8EE Heway
(standard plate)S L7k 96.95, agk -0.03, bgk 14208t}

6) Hardness &%

g AR 2FY AEE ZFE AREFY
S &7 FEY 5 05 cmyE @A HojA
RheometerModel CR-100D, Japan)E Fej3 AR
9P H e F459 maximum force® FEE VEHI
o u(Rhee HS 1995), =73 Z{L2 Table 29 2t}

7) Pectin &€ &4
O Hgd 9 78

dF B8 HAYZ 2 Ryu BM 5(1996)¢] L.
Table 2. Condition of operation of Rheometer
Maximum force 10 kg
Chart speed 120 mmy/mim
Table speed 8 mmy/sec
Probe type Knife
Maximum force Maximum peak force of

sample cutting force

2] B85 A A 2278 A 55.(2006) -

2 g3 4A 30 g 9 €F B84 1LFE(alcohol
insoluble solid, AIS)S F&35tgth AIS 0.5 gz HH
Z 59, sodium hexametaphosphate, HCl 5& &2 &
d47HE =" A (hot water soluble pectin, HWSP),
G714 == (sodium hexametaphosphate soluble pectin,
NaSP), Ab7}84) = ¥ (hydrochloric acid soluble pectin,
HCISP)& R8sttt o] #8 A+ Fig 13 2

@ I8z

Zt B8 &2 Carbazoled(Strak SM 1950)0.2 s}
Q. =, 72+ 229 0.1 mLol HCl 6 mLE 7}atn 2
£ oA 1083 7HdS & YA v, 0.15%
carbazole reagent 0.5 mLE 7}etx & & slod 2583
YA & EFFEEARE 525 nmolAM FFEE &3
9 t}. Anhydrogalacturonic acid 0.001~0.01% &g €]
o} U AFsA ol EEFHLZFE 4 A
7o 23E TFL A4S Blank test:= absolute
ethanol & AFE-&t% )

gh

Cabbage Kimchi
75% EtOH 100mL
Blending(1min.)

Refluxing in boiling water bath(15min.)
Cooling
Filteration
|
I

Residue

Supernatant
Acetone 20mL, drying
(45°C, 48hrs.)
AIS
Distilled water 100mL
Refluxing in boiling water bath(lhr.)
Cooling
Centrifugation(3,500rpm, 40min.)

)
Residue Supernatant(HWSP)
0.4% sodium hexametaphosphate 100mL
Standing at room temperature(4hrs.)

Cenltrifugation(3,500 rpm, 40min.)

Residue Supernatant(NaSP)
0.05N HCl 50mL

Refluxing in boiling water(1hrs.)

Cooling

Centn'ﬁlgation(ELSOOrpm, 40min)

I 1
Residue Supernatant(HCISP)

Fig. 1. Scheme for separation of pectic substances from Cabbage
Kirnchi,
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3 ATt Table 37 2tk A 4 Al pH F4t
t sdeEd 9% WIE HAT ArlgE FAR
o QsiA 2 B4o] gekArd RE Pl 2A Al
87} ¢4 %71 pH 6.03~6.30014 $A4717k0] Eold
of wet 747x FA3] oA pH 440~451 FZL
2 Y9t 2 0% ot SrtataeH, 44 4997
A 430~4.409] HAFAE depidch A o] 7t
A =& w9 pHE 4.30~4.400.2 ¢a A (Mbeen TISH
Kwon TW 1984) gldl, & i3 AR ¢4 F o
Z27E IFF ZE A2 AF 28979 pH 43
0~4400] TR ARHoz ez A7
FulF AA S5 5 pH/E =4 UEsien,
I gdgez EAYAES A7d AT 27 & 6.03
oz AeAe AR AA 6208 FAAT S4H
of M ALAS HAUMY AAEY o F2 S YE
Table 3. Changes of pH in Cabbage Kimchi samples
during fermentation time.
Fermentation time(days)
0 7 14 21 28 35 42 49

CCK™ 607 443 443 453 432 440 436 440

ACK 603 446 449 457 439 438 439 440

TCK 630 4.51 446 453 429 438 441 439

SCK 6.17 440 420 452 431 438 439 439
"Symbols are same as in Table 1
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Fig. 2. Changes of content of total acidity in Cabbage Kimchi
samples during fermentation time.
"Symbols are same as in Table 1.
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Sl AR S T FAEY HIE HATEA
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pH= w2 Z7lste 4Eg Jehidy, 23 21
Qq olFole= AAME] FItete] wE 4994 & 0.60~
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Z7beke A2 A0 AP w2t /71430 F4
7] dEolth E3F] lactic acid®] FFo] FolA =],
ol BAE {U]4to] AR Y g FFE FA "ok
(Noh JE £ 2005, Park BH £ 2001). A|87t9] z}ol=
2z, AR AvE 2XAA ZJrh, EstAAR @A
oz BE&4 F 4 FFY FUHE #FE + AN
on, B3GR H7F dulF AAY FAEE UOE A
B4R "M dasd A VT F vha AU
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HE{oh AAGag 4 A3t & 2ole iR, W
Zo] A7 F7F FeiF AR v gk 22
#e Evh Yi JH 5(1998)9] =S AV
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Table 4. Changes of redox potential in Cabbage Kimchi
samples during fermentation time.
Fermentation time(days)

0 7 14 21 28 35 42 49
CCK 230.1 1189 918 89.1 746 63.1 651 823
ACK 2365 1296 913 852 833 756 7715 676
TCK 2338 1227 974 811 801 703 725 686
SCK 2369 1068 995 752 832 835 856 64.6

"Symbols are same as in Table 1.
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Fig. 3. Changes of content of reducing sugar in Cabbage
Kimchi samples during fermentation time.
“Symbols are same as in Table 1.
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Fig. 31 uvehd ZAAE 2719 4T FF 741~
8.30% FE=RE Zo] Wa7t JAHAAN FHd] Za
sto] BESA 2190E 091~201%8 JERYOH,
3 olFele o7 E7hE molt s pastdlnh
24T FFo] FadE PP Cho Y9 Lee HS
(191)9] wiFgdA AF F FYIo] AEEF LR
759 F&o=F lactic acid, acetic acid, alcohol,
carbon dioxide @ 2 9 o7 717 ERES=Z Wy
) Zoll AR 7} eJojzte] wat dAF FgFo] Hojzrk
= X239 Park BH H(001)9) 93 Es ZAx 9
Kim KO$} Kim WH(1994)8] u]37x ZAze} u])$=3}
Redl, ole ALY & vAEEo EIEHA
HAdor olggozm warigto] gl uhz}
Y FFol FoHE AoZ AIZHATHYI H
1998). Az BY FAY FLE ALA A7 PR
AA7F 7P w3 ETo) 7P 9gken, 44 289
FAL HAAR At PF AR G
AeR A7 FNF 2
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= %4 % 3979 99 23 A= 3
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Ao vt JA Fadvs RIFHJtHRyu BM
1995).
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Fig. 4. Changes of content of ascorbic acid in Cabbage
Kimchi samples during fermentation time.
"Symbols are same as in Table 1.

ZAA 16,10 mg%, BXAA AV} YulF A 1650
mg%, M3 H7F 3 DA 1730 mg%E A}
At AA = 5287 FAFY FF°) 5T 9 v
7 CY Fagt FFULE o] & $ton, AR &
2 A vehdes vEY CY WEle 98 7HR
FES e Ao AL el 2EY TS
7ZF AlAE 9T, AR 298 8719 9F A8 BF
2 ot HUh miAE 9F, 2E Fo) e
A7 g o] oA A 1986).
AR /gl et dTolA] wElH
1ol waha ATz &4
HEH Co FFFgYLez 71x7}
ATHEAN 4] 1986).

£ I"[F r)l

- E

8] & 53
6. M=

o8 7k RS Frste 22 did AAY
Z(lightness, L) Table 59} Zo] @2 ZZd|= 46.26
~4697010 W Ao], AEI} AP HUA AF 14971A
FA3] A5t 4043~41.745 JeERNQTL ol F
A= FulF AA 9 dasyol JPdol wet Ay
E9 ZFgoR /184 EAEC) Y9 BFHE et
FE7F ozl Aoz AZrdriJang MS$ Moon SW
1995). Kim HR 5(2002)8] €% &4A A A €&
7t PRl wret gE7F Yol ARE YEld A
I 22 BEFE BYth HY E(redness, a)= BZ 3
Tl & 1326~14.222 Yt HErt Il uhet
%4 359744 2331~23.882 Zbsitib o ol 7
2319t A S(yellowness, b= HA T} v)s=3%k 7
e Hao PulF AR g2 A FoE 2496~2528
o=, #E7t JPHol| wet 3585~36452 FV}
SR o] & At AEFS RATh

7. Hardness

Ful =AY 434 T =3
o2 £33 ZFH Fig 5¢ 2tk HlF A9 =3
ZA2 FlFe FF, 49 74, AuiA) ol wet
A E€FABZ(Yi JH 5 1998) 43 FulF X
S A9 FVRES ANER AR AR 2
B f/g0] AAF wt xFo] A5t o] hardness7}
HAAF #Zasked olEd dst AN
polygalacturonase, pectin methyl esterase 9] &49] &
& o Hede syl F sdoz A

7o) Wsts 7AH

o]

protopectinase,

Table 5. Changes of color value in Cabbage Kimchi samples during fermentation time.

Fermentation time(days)

Samples Hunter value

0 7 14 21 28 35 42 49
L 46.26 45.08 40.43 40.77 40.62 40.62 4201 41.37
CCK™ a 13.87 14.03 20.15 20.71 21.25 23.44 2332 20.07
b 24.96 26.03 30.77 30.85 32.18 35.85 35.26 32.31
L 46.77 46.45 41.57 41.29 41.26 41.43 42.96 41.50
ACK a 14.22 14.90 20.43 21.17 21.47 23.88 2345 20.05
b 25.10 27.35 30.73 31.22 32.62 3645 36.16 31.20
L 46.97 46.56 41.74 40.87 40.75 41.44 42.62 41.04
TCK a 13.26 14.53 20.55 21.09 21.17 23.31 23.09 20.38
b 25.17 2741 30.94 31.28 32.20 35.09 35.08 31.63
L 46.38 45.99 40.80 40.62 40.52 41.33 42.90 41.45
SCK a 13.95 14.37 20.26 21.04 21.48 23.84 23.65 20.27
b 25.28 27.48 30.84 32.24 32.48 35.83 35.15 32.34

"Symbols are same as in Table 1.
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Fig. 5. Changes of maximum cutting force of texture in
Cabbage Kimchi samples during fermentation time.
"Symbols are same as in Table 1.

dthlee YHS} Rhee HS 1986). i3 X =3
e HESY WLZA Zasiart 4 olF F7

qom Tasy 429 ofde FistHTh BARA
A7} S AR A% xR f xFo] £
Ae Aoz Uehton, 12 dasy A
7FE0l EslAAL H AAZL dE2E, E
AR A7F BA 4 AR A P AA R =
o] @ EYAE A ¢ F AN ol No HES
Lee MY(1995)3} Rhee HSS} Lee GJ(1994)¢] &7l A
JIER A7F AAS NEZ FA7 7 2HFl d
g M FFHATGT BHud wh low, Pak
BH 500D wam Estdzlde A£A chitn

_O,L‘L

pu 3 7
3 PuF

N

Table 6. Changes of hot water soluble pectin(HWSP), sodium
hexametaphosphate soluble pectin(NaSP) and hydrochloric
acid soluble pectin(HCISP) during fermentation of Cabbage
Kimchi

Fermentation time (days)

Samples ~ Composition(%)

0 28 49
HWSP 17.25 13.49 10.25
CCK™ NaSP 29.25 30.16 31.25
HCISP 53.50 56.35 58.50
HWSP 21.27 14.37 11.52
TCK NaSP 23.53 24.56 25.27
HCISP 55.20 61.07 63.21
HWSP 21.35 14.15 11.43
ACK NaSP 22.35 25.15 26.22
HCISP 56.30 60.70 62.35
HWSP 19.85 15.25 11.27
SCK NaSP 20.20 23.40 24.52
HCISP 59.95 61.35 64.21

"Symbols are same as in Table 1.
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Ege B AT

oligosaccharideE &0t 1o} o]HF GEE°] BA
HasY § AR 4sE dEzTeld EA9A
A7 AA, AR A7 BAEG O AQA e AL
Z 234 b gk
8. HEA
dg E8Y AFEAS)S FYoly AiolN Bx
fFASE & FE FH AIS FHo| FETFE

wn

= 7‘<194 Sy " F7E Al Al
o] a2 A A 29 Axrt FaFHE AL
Z 484 9thYoo EJ 5 1998, Kattan AA 1963). &
A9 FuiF AR 28 T 4 ANEEHEH E AIS
Sheke] Wale g AFole 1.55~1.61 golded &
271 APGE wt Faste] 4 28Ud= 129~
133 g& Yeen, £4 49YdEs 1.33~142 go 2
ARzt 7 EATE AISY FFE AA Y £/gd7I%e] 4
AALFE GAIZE e s B go] FihETA 8
H(lee YHS} Rhee HS 1986), AXE 4TolA &84
2 ] 43~54%°]F AIS7} 4F Foi 34~36%=

FasPoes Rk $itkRyu BM & 1996). & &
24 IFEQAS)EFE & A 7188 Hde &
F2 Table 69 VERG vis} o] P AXE G2
A&, qz2ey 784 A8 e dasgyd 275 H 2
VAR A8, 478, e HAdY ¢o2
I ol #A JEergew, Hasy 7|3kl FIe
of mel 84 HdAA g8 9 dES #&
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