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In vitro Antimutagenic and Anticancer Effects of Kimchi Fractions

Eun-Ju Cho, Sook-Hee Rhee, Seon—-Mi Lee and Kun-Young Park

Department of Food Science and Nutrition, and Kimchi Research Institute,
Pusan National University, Pusan 609-735, Korea

Antimutagenic and anticancer effects of kimchi fractions were studied by using
Salmonella tyohimurium TA100 and HL-60 human leukemia cells, respectively. The
chinese cabbage kimchi(4 day fermented at 15°C) was fractionated into 7 groups,
methanol extract, hexane fraction(fr.), methanol soluble fr., dichloromethane fr.,
ethylacetate fr., butanol fr. and agueous fr. The dichloromethane fr. and hexane fr. of
the kimchi exhibited strong antimutagenic activities compared to other fractionated
samples, especially dichloromethane fr. inhibited the mutagenicity of aflatoxin B1(AFB;4)
by more than 90% in the Ames test. The kimchi fractions inhibited the survival or growth
of HL-60 human leukemia cells in the sulforhodamine B(SRB) assay,
3-(4,5-dimethylthiazol)-2, 5-diphenyltetrazolium bromide(MTT) assay and growth
inhibition test. All the kimchi fractions inhibited survival of HL—60 leukemia cells more
than 50% in the addition concentration of 0.2 mg/assay, in particular dichloromethane
fr. showed the strongest inhibitory effect (more than 90%) among them. Moreover
dichloromethane fr. of the kimchi induced apoptosis in HL-60 human leukemia cells
by the DNA fragmentation assay. These results suggested that the kimchi fractions,
especially dichloromethane fr. exerted the survival or growth inhibitory effect on HL-60
human leukemia cells as well as antimutagenic activity, and the dichloromethane fr. also
induced apoptosis in the leukemia cells.
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(38) g=oddo| FMAE: Indirect mutagen
(AFBs)2 2M3t Al7|7] £/5t04 MaronZt Ames?
b 3ol it} Hotstdet. S9
mixture= F 2 ZtQ2RE H2 S9 fraction 10%0
MgCI-KCI salts (2%), 1M glucose-6-phos—
phate(0.5%), 1M NADP(4%), 0.2M phosphate
buffer(pH 7.4) ¥ Zd+E =510 S9 mixture
£ =H stct,

=gl

S9 mixtureE

AlSl2 preincubation mutagenicity
test’® "'E o|gstct. olal AY HRAAIZ glass
cap tubedl S9 mix 0.5 ml, IR L= #F
0.1 mli(1~2x10%ells/ml)2t E¢itHo| RFLEE (50
u)e 7t8tE A|l2E  0.625 mg/plate, 1.25
mg/plate, 2.5 mg/plate® 7}5t0{ 37°CollA 202
2t ofjujuf kst CHS histidine/biotin0l EZHEl top
agar(45°C) 2 mi¥g Jtst 3%7Zh vortexstod
minimal glucose agar plated| ZEZHetm 37°CollA
48A12} B2kt & revertant TAHS A5 CH

=980 oM F2te] M (inhibition rate)= ofzh
Aol o5l AlASHCE

Inhibition rate(%)=100 X [(a-b)/(a-c)]

0{7|M at =HHO|o o REE SH=A
HO|d=, be AIRE HM23IUE miel S =dH
olel #0l0{, ¢ t e 49

of A= =dtolel 0

(1) MzZufeF QA MM =ZRl HL-605 st
MZ3 23 (KCLB, Seoul, Korea) 225 E £kl
of 100 units/ml2| penicillin-streptomycin@t 15%2]
fecal bovine serum(FBS)7t &7E RPMI 16402
AHE3H0d 37°C, 5% CO» incubatoroil A Hf 2F&HSH
Cl il dMz= dF %Oil 27 3% refeedingst
1677 Thof AMEEZE T ACHufetrEA A

T H

(2) SRB assay'®: Hjot=l
platedll 2x10* cells/mlo|
AlZE HiE X FE 2222 0.1
mg/assay(1.0
i =zoll= PBSE

mg/assay(0.5 mg/ml)2}
mg/ml)e =& HII5I 1

3

HMIk5t 37°C, 5% CO» incubatoroll A B k511
Ct. 48A|ZF o 80% Trichloroacetic acid (TCA
£ HIlsto] 4°CollM HE XIS 1A1ZE =
TCAE HHslZ ERT=Z 58 42 F A=20M
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£ HIIIM 30252 EMAIZLCE,
2 5 A2 = A A=20M
tris base 150 ul& &H7Ist &

£ ZYsoct.
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I 24AZF HiY¥ F A|EE 0.1 mg/assay(0.5
mg/met 0.2 mg/assay(1.0 mg/ml) ST2 X7}
5l21 37°C, 5% COz incubatoroll A B 2F5tSiCt. 48
AlZb = 3-(4,5-dimethylthiazol)-2,5-diphenylte-
trazolium bromide(MTT) 20 & &7}5t 4A|1ZHS
oF O Hi¥st = MAME formazan ZXHE DMSOO

i’
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510 nmolM S2E

HYj 2kl

=0{ 540 nmoilM SETE FSHoINCE
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1XTAE buffer2 37 4AIZH50V)
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M 1007200 bp M2 HMchz|of B{2|£ DN
Hsl Mo B UK UeH, ol M| AS4
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Table 2. Sulforhodamine B (SRB) assay of fractionated
samples from chinese cabbage kimchi"
against HL-60 human leukemia cells

ODs1o

Treatment(mg/assay)
0.1 0.2

Control 0.469420.006(100)°2

0.469+0.006(100)

Methanol ext. 0.276+0.038(4

Hexane fr.

(41) 0.122+0.026(74)
0.088+0.053(81) 0.052%0.021(89)
Methanol soluble fr.0.317+0.068(32) 0.100£0.017(79)
Dichloromethane fr. 0.073+0.073(84) 0.045+0.047(90)
Ethylacetate fr. 0.34440.080(27) 0.167+0.008(64)
Butanol fr. 0.360£0.069(23) 0.153+0.026(67)

(28) (78)

Aqueous fr. 0.338+0.038(28) 0.104+0.031(78

R day fermented kimchi at 15°C, See materials and
methods

i)%ﬂbition rate (%) (:)D51o of control-ODs1o of sample N

ODs1o of control

Table 3.  3-(4,5-dimethyl-thiazol)-2,5—
diphenyltetrazolium bromide (MTT) assay of
fractionated samples from chinese cabbage
kimchi” against HL-60 human leukemia cells

ODs40

Treatment(mg/assay)

0.1 0.2
Control 0.889+0.030(100)% 0.889+0.030(100)

Methanol ext. 0.675%0.065(24
Hexane fr. 0.653%0.072(27
Methanol soluble fr.0.417+0.019(53
Dichloromethane fr.0.036+0.070(96

0.36840.069(59)
0.119+0.020(87)
0.14140.067(84)
0.09240.046(90)
(60)
(52)
(66)

Ethylacetate fr. 0.512£0.010(42) 0.352+0.067(60
Butanol fr. 0.667+0.013(25) 0.424+0.023(52
Aqueous fr. 0.424£0.021(52) 0.299+0.018(66

Ny day fermented kimchi at 15°C, See materials and
methods

Pnhibition rate(%) = 225 Oggont;‘)f'_c?)af;‘gl of sample
540

X100
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Fig. 1. Inhibitory effect of fractionated samples from chi-
nese cabbage kimchi” on the growth of HL-60
human leukemia cells.

Y4 day fermented kimchi at 15°C, See materials
and methods (Con; control, MeOH E; methanol
extract, Hex F; hexane fr., MSF; methanol soluble
fr., DCM F; dichloromethane fr., EtoAC F; ethy—
lacetate fr., BuOH F; Buthanol fr., Aqu F;
aqueous fr.)

Fig. 2. DNA fragmentation assay in the HL-60 human
leukemia cells after treating Dichloromethane fr.
from chinese cabbage kimchi'.

g day fermented kimchi at 15°C, See materials
and methods
Lane 1:1 Kb ladder size marker
» 2 : Control

- PBS treated

2 0.1 mg/ml treated

© 0.5 mg/ml treated

©1.0 mg/ml treated

o O B~ W
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Table 1. Effect of fractionated samples from chinese cabbage kimchi' on the mutagenicity induced by aflatoxin
B1(AFB1, 0.5 ug/plate) in Salimonella typhimurium TA100

Revertants/plate

Fractionated Concentration
sample (mg/plate) 0.625 1.25 2.5
AFB;(Control) 915+21
Spontaneous 95+16
AFB; + Methanol ext. 692+26(27)? 686+24(28) 630+12(35)
+ Hexane fr. 741+53(21) 620£39(36) 370+18(67)
+ Methanol souble fr. 769+48(18) 824+44(11) 738+48(22)
+ Dichloromethane fr. 547+64(45) 315+£20(73) 131+31(96)
+ Ethylacetate fr. 621+47(36) 670£18(30) 991+£33(-9)
+ Butanol fr. 696+10(27) 662+26(31) 775166(17)
+ Aqueous fr. 669146(30) 604+34(38) 584+74(40)

g day fermented kimchi at 15°C, See materials and methods
IThe values in the parantheses are inhibition rate(%).



