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Physico-chemical Properties and In Vivo Anti-cancer Effects of Potato Kimchi
Prepared by adding Hot Water Extracts of Potato
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Dept. of Tourism and Hotel Cuisine, Kangwon Tourism College, Taebaek 235-711, Korea

Abstract

In this study, potato kimchi was prepared by applying heat to raw potatoes, and then the physico-chemical properties
and anti-cancer effects of the kimchi were analyzed. The texture results indicated the potato kimchi had very good hard-
ness and springiness attributes. During th late storage period, total vitamin C content of the kimchi slowly increased. In
addition, the potato kimchi had non-volatile organic acid changes that promoted early aging; however, after the complete
aging period, it was comparatively similar to other types of kimchi. Using the methanol extracts of various kimchi samples,
the potato kimchi(solid 100%) showed the highest anti-carcinogenic effects in terms of anti-tumor activity in tumor bearing
Balb/c mice with sarcoma-180 cells. In addition, the effects of the methanol extracts on hepatic glutathione S-transferase con-
tent were 289.76 gmol/mg protein/min, 250.97 zmol/mg protein/min, 251.20 zmol/mg protein/min, 219.53 zmol/mg
protein/min, 183.79 xmol/mg protein/min, for control kimchi, mul kimchi, and two potato kimchis [(solid 100%) and(solid
60%+kimchi juice 40%)], respectively. The in vivo anti-cancer effects of the potato kimchi were investigated using AGS
human gastric adenocarcionoma cells and HT-29 human colon adenocarcionoma cells. Overall, an MTT assay revealed
that the methanol extract of the potato kimchi showed the highest anti-carcinogenic effects.

Key words : Kimchi, potato, anti-tumor activities, glutathione S-transferase.
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Table 1. Ingredient ratios of potato kimchi

WA d) FE2E A 44

Ingredients Content(%)
Salted Korean cabbage 100
Boiled water 100
Red pepper 7
Galic | 1.5
Green Onion 2
salt 0.6
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A<719] AX|(pH 44~4.57F HA= o) 52 AX3 + 31
HE A RE nlisle] U ZAISkr B8 A5 2080(wiv)
o MEe-e A7kl 12417 WS 28] W] ofst

A% 5712 s25e UEe 3 Emethanol
extract)= LT} ol& FFEEE dimethyl sulfoxide(DMSO)
of] 343} MTT assay 289l A28} tHChang SK 2007).
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1) Texture X

B4 =72 rheometer(SUN, CR-200D, Sun Scientific, Co,
Ltd, Japan)E A3t e, &4 AlREE Zo] 20 mm, 473
20 mm% 3}$313L, adaptor= round No. 22 A}R&3}% o,
load cell 2 kg, table speed 60 mm/min®]|$1t}.
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oz A3IA|ZI F 2 4-dinitrophenyl hydrazine B|A1H(Lee
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o 5 vlEM CE L-ascorbic acid(Aldrich, USA)E A&
33T,

2) = I:I|E|-E| C st2k 2 A

3) w4 =4

AR A& 10 gol) S/ 50 mLE 7}5l] homogenizer=
o etm QA1 228,000 rpm, 10 min)dte] 2-& AR AL
Sep-Pak Cis cartridge® A Z] 10 mLE ol nlgrH]
(Dowex S0W-8X, 50~ 100mesh, H)oll BHAIAH S/HTZE Al
23l AAe] & 50 mLE S THAndrew & Anthong 1985).
HPLCY| F3}7] A9l 0.45 #M membrane filterZ o 3}3}
3 7)1EE A AN o, B ZH-L2 Waters associate HPLC,
Bondapak Cig column(3.9 mmx30 cm), £l 0.5% KH,PO4pH
2.4, HsPO, 2 Z3), 72 1.0 mL/min, 9% 5 ¢LZ2 3

ol AH-8-3 TEL 34 Balb/c mouse(gH=ralEd
g 152 A& Ao, Als
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StEE =, A8 589 B4 Ul 157¢Y2t vl3E sarcoma-
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cytometerS AH&-3tcd FA Q] M9 AL o) R A E(non-
viable cell) B HAER]| o5& M E(viable cell)d] +5 =4
g T, ARE ¥R &2 U AT ¥ wEke viability
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Viable cell(%) =

Total number of viable cells per ml of aliquot

x 100
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Fig. 1. Change in texture of various kimchi during storage
at 10T
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Fig. 2. Change in total vitamin C contents of various Aimchi
during storage at 10C.
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Fig. 3. Changes in non-volatile organic acids of various kimchi.
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4) O}A ZHH 2| Glutathione S-transferase &A1 Hi5}

AN &AA9] phase T A= WA 2oL 95
M FAEozls 54 E2E IFEIAY 84 EEE A
SAA AL Z BESAZ e 2ZH o] &Ed& A Ak 85 S
=Hl|, GSTE reduced glutathioneS ©]-&3l] A =4 2
I iE S-S Fo], iAo =N T3l Hoste
Aol tHWim er al 1995).

Table 2. Anti-tumor activities of methanol extracts from
various Kimchi in tumor bearing Balb/c mouse with sar-
coma-180 cell

Group Tumor weight(g) Inhibition rate(%)
S-180+PBS 7.28+0.172™*
CK 6.18+0.417° 15.1
MK 6.12+0.222° 159
PK-1 5.92+0.204° 18.7
PK-2 6.10+0.570° 16.2

CK : control kimchi(baechu kimchi).

MK : mul kimchi.

PK-1 : potato kimchi - solid 100%.

PK-2 : potato kimchi - solid 60% + kimchi juice 40%.

" Values are meantSD of 8 mice.

** The different letters are significantly different at the p<0.05
level of significance as determined by Duncan's multiple range
test.

Table 3. Effects of various kimchi on organ weight

43 =

Group Body wt. Liver/b.w. Heartb.w. Kidney  Spleen
(2) (%) %)  wt(%)  wit(%)
Normal 2608 187" 0.19° 0.50° 0.11°
Control  30.89"  1.88®  0.15° 0.47* 0.64°
CK 29.60°  1.76% 0.13° 0.45° 0.60°
MK 30.08" 197 0.14° 0.46" 0.61°
PK-1 30.75° 1.74° 015 0.44° 0.56"
PK-2 30.08° 1.69° 0.15° 0.46" 0.57°
Normal : normal group.

Control : the group of tumor-cell transplantation.

CK : control kimchi(baechu kimchi).

MK : mul kimchi.

PK-1 : potato kimchi - solid 100%.

PK-2 : potato kimchi - solid 60% + kimchi juice 40%.

*"° The different letters are significantly different at the p<0.05
level of significance as determined by Duncan's multiple range
test.
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Fig. 504 BE= vt} o] B2 22.35 pzmol/mg pro-
tein/min<1 &) B}, 2T 289.76 1mol/mg protein/min, i

GSH{umol/g of tissue)
[
7]

Normal Control CK M K FPK-1 PK-2

Fig. 4. The effects of the methanol extracts of kimchi on he-
patic glutathione content in sarcoma-180 treated Balb/c mice.
Normal : normal group.

Control : the group of tumor-cell transplantation.

CK : control kimchi(baechu kimchi).

MK : mul kimchi.

PK-1 : potato kimchi - solid 100%.

PK-2 : potato kimchi - solid 60% + kimchi juice 40%.

*® Means with the different letters surmounted on the bars are sig-
nificantly different at the 0.05 level of significance as deter-
mined by Duncan's multiple range test.
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Fig. 5. The effects of the methanol extracts of kimchi on he-
patic glutathione S-transferase content in sarcoma-180 treated
Balb/c mice.

Normal : normal group.

Control : the group of tumor-cell transplantation.

CK : control kimchi(baechu kimchi).

MK : mul kimchi.

PK-1 : potato kimchi - solid 100%.

PK-2 : potato kimchi - solid 60% + kimchi juice 40%.
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6. -2 719] glutathione 3 WsHE A2 Ao} 374
7°] 0.42 xmol/g of tissue, thZ&ro} 0.63 pmol/g of tissue,
W72, 2704, A7 A9 228 A7) 4K 5L 72
0.58 pmol/g of tissue, 0.45 pmol/g of tissue, 0.48 pmol/g
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