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Anticancer Effect of Bottled Mustard Leaf Kimchi during Fermentation

Bog-Nam Kim

Dept. of Tourism Food Service Cuisine, Hallym College, Gangwon 200-711, Korea

Abstract

Mustard Leaf Kimchi (MLK) is a traditional fermented Korean vegetable food. This study investigated the anticancer
effect of partial vacuum treatment of MLK packed in glass bottles during fermentation. Prepared vacuum treated mustard
leaf Kimchi (VM) and non-vacuum treated mustard leaf Kimchi (CM) were fermented at 5C for 8 weeks. The initial
pH and total acidity were approximately 5.7 and, 0.36%, respectively. During fermentation, pH decreased and total acidity
increased. Initial contents of reducing sugar and salt were 2.1% and were 2.7 mg/g, respectively. Reducing sugar gradually
decreased during fermentation. Growth of cells from mouse cancer cell lines (L1210 and P338D1) and human cancer cell
lines (HepG2 and WiDr) were all decreased by MLK. VM and CM did not affect growth. More potent growth inhibition
effects were exhibited by water versus hexane extracts of MLK, and by MLK fermented for 3 weeks versus 6 weeks.
However, when applied to control NIH/3T3 cells at the same concentrations, MLK exhibited no cytotoxicity, and cell

growth was unimpeded.
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Z931tHCho et al 1993). ZH Xl gk A7 2E 2H x| 9]
T4 A% Wt 9 uAEd i A+ (Kang er al 1995,
Kang SK 1995a, 1995b), 2t 2] 2}A| ] 3abshd 4 9.4
2241891 chlorophylls$} carotenoids] &4kl del theh A4+
(Song et al 1997, Choi er al 2000), ZtAA ] =4 9 FH&
TuF Bk ool mE WHE 54 (Park er af 2001), F A
anthocyanins®] &4+t 543 e A (Hwang er al 2000,
Cheig HS 2003), St 9] A A% & F2 54 Wsh
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g Zo|thKim er al 1994, Hong et al 1995, Shin et al 1996).
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%250 mL £%)el FH3td A 2 F¥(533 mmHg)
o2 FEIAA, o|F 5T AeA 857 AFFsIHA %3]
Aol IF Y I T AFENh
AME W aHY
1. 4" M=
B Ay ARG 2 AdEhd e -T EAHA 2¢

o #Este] 4o 83 E4F AN mustard leaf, Brassia
Juncea)?] THAAZRNAEEREASE) FFTOZ Zo| 25~30
cm, F7 2 kg W] A& ALRSn, DA 2.6%, ZA
A 0.1%, 238 1.2%, T8 FF2 91.6% AT ohe L
A AE 75 F5S TR, 13 AE Gl
AjE S8 FFE, A7 vheL oA AulE A, &
T2 AALEEFAER), AL FAYEALA DS A8
stk A7 2 7]E FAESE ©F o E 9L o)z
oz 2 AFAA HAAE @58 o ALt & 439
2d A= Wi ggo] Aele A% A4 FE=A &3
250 mL-8-%F9] 2%} TFZ(Great Northen Nekoosa
UsA)d EAsIch

M E vl kL 98] RPMI 1640 medium, fetal bovine serum
(FBS), 0.05% trypsin - 0.02% EDTA 12|31 1,000 units/mL
penicillin sireptomycing GIBCOAHUSAWIZ HE F9]5}o
AL-8-81th Al )2 CO; incubator(Forma Scientific. Inc,
USA)E A3l o, SAE Feo] 232 #2-2 Nikon
Ate] ¥ u]Z(Nikon DIAPHOT 300, Japan)S o] &3ttt

Ay A€ AEFE Moused] WEH FLAE L1210
(Lympocytic leukemia, mouse), P338DI(Lympoid neoplasm,
mouse), AFEe] 7+t Al ¥ HepG2(Hepatocellular carcinoma, hu-
man), AFe] i< Al E WiDr(Colon adenocarcinoma, hu-
man)$t 8¢ AlE NIHAT3L A 25 S3P(A&hetw)
S ZRE gt

FEAMZ= 100 units/mL2] penicillin-streptomycin®} 10%
2] FBS(Fetal bovine serum)”} ¥ RPMI 1640 medium<
AHE-8t] 37T, 5% CO, incubatoroll Al vl Falet. H28 Al
¥<¢1 WiDr, HepG2+ dFYell 2~33] refeedingdtil 6~7Y
Jtoll PBS(Phosphate buffer saline)Z 4123+ % 0.05% trypsin-
0.02% EDTAZ F-atg AEE Falsk] d4Ee
olxl AEE ulix]o] Yu Fsloz N¥E7 1T
E 2 339 T 75 mL cell cultrue flaskol] L3 &
sted Al v gtEA ARSI
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Aol 0F5E 8 LEAFIHA F
@92 Z} SampleS O(Initial mustard leaf Kimchi, 05),
VM-3(Vacuum treated mustard leaf Kimch, 35 & &), VM-6
(Vacuum treated mustard leaf Kimch, 65 &%), CM-3(Non-
vacuum treated mustard leaf Kimchi, 35 2 &), CM-6(Non-
vacuum treated mustard leaf Kimchi, 65 Z&)Z 83
o g 4] e gle B8 BYY AAAE 20T
2 #A18 e WE el BASHA A8 n, A4 WHY

83 Az A8 Axe Zt TEAVY FE AZ7]
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WEae] Yol BasHA ALgstgt) o] ol Az
ZAAR = A 2.5% ZA A 0.5%, 232 1.9%, % &
22 86.4% T

3. 2R FES9 et v3Ee =H

& F2E9 ZAE ¥E ARAE 5 g9 100 mLY] F7
28 Y3 8079 water bathd| A 2A17F E<t el =&

2
3 = 3,000 pmeoll Al 1083t P42l g TS Whatman filter
paper No. 22 H3lo] & FZEZ o]8313th Hexaned]
FZ£59 Al Y% X AlE 5 g2 15 mL hexane2 &
33 FZ&5tn FAAES 2vlo] HEHEE 95Tl &/ WG
715 A1g3te] 33] &3 H, 3A2 IF F571(Buchi oil
& 461, Switzerland)E ©1-8-3ld F%3 F, 1% dimethyl sul-

foxide(DMSO)E ©1-831] 0.5%, 2%, 5%<] Hexane F&%&
& ZAE A F4 A 4FE sl
4. ¥ ZE ZIUX|e| FQ HF &4

AR HE AR S AR Y] A ¥ FHE
72 WA vaccum guage(USG, USAYE 213 A sl
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2) pH ¥ BN

pH< pH meter(Suntex, sp-701, Japan)® 7% 3131t} &4t
EE AOAC(1985) "ol wet F33t9t). =, pH S35 A
T 2R £ 2 mLol) 374 48 mL2 718k 50 mL
2 3 F 1% phenol-phthaleing AAFo = sld 0.1 N
NaOH &9 ° 2 2A3la] 0.1 N NaOHY] 4H] mLE th&
Aol we} lactic acid® BHAtele] & Alm 2 TAIEFTH

21 alkali®] mL $5AH8-3 alkali®] FEx9
A A Ee] @

Lactic _
acid(%)

3) g ¥ A

BAFE 2 7A(1983)9] e 2%t = 37
] AH-E FHTZ 5000 -4/51@' % Whatman filter paper No.
122 o735 b 25 mL, CuSO, - H,0 10 mL, Rhochell

L9 10 mL, 7555 mLE 250 mL %A“é E}&.aoﬂ Y
E=3)

de&o2 A3 30%Kel 10 mL, 25% H,SO4 10 mLE 5/‘]°ﬂ
S F 2 EA 0.IN Nap$,05 2 A 5lo] Mo g
Fajo] SJB = AN 3432 S Seln Pualol ¢l

A A %l.ﬂ,_*i tﬂo]—7] AR AHE Fygow =3

5. I-IAI- A‘“;‘tol MxL o{x-" = |. z_|‘<_7g
A% Aol WA E 71etar ol ¥ 2 wkel 324 well

plated] 2~6x10"/mL F =2 B8] seedingdtm 3124
vjeketa ). 3 A7) plateo] B2E 202 W 10%2] FBS
7} 2 RPMI 1640 mediumol] A| 88 #H7}ebe] w) ool g
AT iR 2ol g W wABH T 6L F wojuo]
hemocytometer= Al4=3}53 o}

6. MTT Assayoll 2|8t Xl &1t =X

A 2ol et Wt A FI= MIT assay = 3-(4,5-dime-
thylthiazol-2-yl)-2,5-diphenyltertrazolium bromide® 24| 3}9‘1
UHScudiero et al 1988, Alley et ol 1988). =, o}4|EZ 9
well plate]] well & 1x10° cells/mL7} § =% seeding3} i /\]
E FEFEE A7 F 37C, 5% CO, incubatoroll A i oka}

Sk 7ol Qat A AEel 5 mgmLe) FE A x5
MIT €4E 20 4L FE78ka 4A7F o wjeketsin). ol &

2,000 rpmellAl 1087 A4liEe]ste] A Ae A Asa 2t
wello] DMSOE 150 £LE 7}3ed 308-7F wykgl & ELISA
redader(Molecular device Co., U.S.A)ZE 550 nmol|A] &34 =
£ Z3IH 2 (Fig. 1), cytotoxicitys THe3} zc}
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= X
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2w Zh AR5 d& dY A5 2 ¥ ANOVA
(Analysis of Variance)Z -3+ ¥ Duncan's multiple range test
(Tukey's studentized range test)y& ©|-8-3+] A 81
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B39, 4747 H9H 27] JAF=9 50% 5% 481 mmHg
7F "G93, sFERE e vk 9hshA 2asted 83l = 608

E
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)
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Seeding of cells 180 xL(5.6x10%well) in 96 well plate

l
Adding sample 20 «L
l
Incubation at 37C, 5% CO; incubator for 96 hrs
l
20 pL Addition MTT sol'n(S mg/mL PBS)
{
Incubation at 37°C, 5% CO, incubator for 4 hrs
!
Centrifuging 2,000 rpm for 10 min
!
Discarding supernatant
l
Addition DMSO 150 xL and shaking the plate for 30 min
{

Measuring absorbance at 550 nm

Fig. 1. A schemmatic diagram for the test of 3-(4,5-dime-
thylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide(MTT) assay
in cancer cells.
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Fig. 2. Changes of vacuum levels in bottled mustard leaf
Kimchi during fermentation at 5C.
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(1) pH El_l A}-E

W 24 RAHAE 5Tx1A ¢ dAIZE o pH 2 2t
=] ¥stE Fig. 39 2t ¥ 7& A8} 7] pHE 5.7,
_%7]_4 ALE = (0.36%° ] u:] Pl H ;_7; 7}715(] ul /q-ol-
W ¥ A9 pHe $E 150 22} 5692, 0.39%),
5.54(AF, 045%), L& 35 pHZF 242t 4.61(AF5, 0.54%),
44T(E, 0.6%)Z 543 #ision, o)Fd= & Wi}
e, &E 6= pH7E 22t 4.5(AFE 0.68%), 4.50(A
T 0.85%), TE 8Fdle pH7F 42 447 0.8%), pH
4.43(AHE 0.93%)S JERNSITE Rhie & Chun(1982)9l o8}
H A9 pH 2 A A AR £F7 2 A U, &

Sl
37
Glacs

:!-"‘
4 &% we} zlolrt ATtz Gtk duHog A9
pHE 4.0~4.5, A== 04~0.8%2 B0 AvKKu ef al
1988, Kim SD 1985).

() Bag ¥ g
B X A HE 4% 999 2 9= Wk
g

2R ] 27] BLFL 2.7 gimgolR o,
FEe 2.1 g/mgel Ut AT 4T 15 AFe) At
EAT7T 242 25 g/img, 2.4 gimg, BE 350 27 23
g/mg, 2.1 g/mg, & 6= 22} 0.6 g/mg, 0.5 g/mg O 2
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Fig. 3. Changes of pH and total acidity in bottled mustard
leaf Kimchi during fermentation at 5TC.
VM : vacuum treated mustard leaf Kimchi.
CM : non-vacuum treated mustard leaf Kimchi.

Table 1. Changes of reducing sugar and salt contents in
bottled mustard leaf Kimchi during fermentation at 5C

Reducing sugar(%)

Fermentation

period Salt(%) Vacuum Non-vacuum

(week) treated treated
0 2.1+0.03" 2.740.02" 2.7+0.02°
1 2.140.04 2.5+0.03° 2.4+0.03°
2 2.0+0.03 2.3+0.01° 2.140.02°
3 1.9+0.04 2.0+0.02° 1.64£0.01°
4 1.940.02 1.6+0.02° 1.340.01°
5 2.0+0.03 1.2+0.02° 1.00.02°
6 2.0£0.03 0.6+0.04° 0.5+0.01°
7 2.0+0.02 0.3£0.02° 0.2+0.03
8 2.0+0.02 0.2+0.01° 0.1+0.01°

*a~d

Means with the different letters in a column are significantly
different at the 0.05 by Duncan's multiple range test.
" Mean+SD.

2)9] utE kS BHTKPark er al 1995, Cho et al 1993,
Cheigh & Park 1994).

2. 9 2H iR 2ty
1) MTT Assayol| 28t M|z MZE X &3}
W 273 b7l x)e] MTT assayoll <% SAE 33 A3l &
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Table 2. Inhibitory effect of the water extract of mus-
trard leaf Kimchi(MLK) on the growth of mouse cancer

cells in MTT assay
L1210 P338DI

Samplel) Absorbance Inhibition  Absorbance Inhibition

at 550nm rate at 550nm rate

(MeantSD) (%) (MeantSD) %)
MLK-Owk  0.940:£0.03" 2 0.886+0.027 24
CM-3wk  0.580+0.02° 52 0.508+0.01° 56
CM-6wk  0.882+0.03° 27 0.826+0.02° 29
VM-3wk  0.605+0.007° 50 0.528+0.01° 55
VM-6wk  0.913+0.01° 25 0.986=0.01° 23

Means with the different letters in a column are significantly
different at the 0.05 by Duncan's multiple range test.
Y Fermented MLK for 0, 3, 6 week(s) respectively.
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(1) Mouse2| &2 M=of CHst

Table 2= 747 R9] & F2E24] o]5°] moused] T
A 21 L1210(Lympocytic leukemia, mouse)®} P338DI(Lympoid
neoplasm, mouse)Oﬂ ot A A aE AwE Aao]
o}, 1E§ ARRR ZWR = g e @ I A(MLK-0),
(R A i] Z 0 EF 3F(CM-3), 65(CM-6), 13
& AR F B33 3—r(VM-3) al 6—7{VM—6)5] AZABA L]
o 74 B FZE9) L2109 Wizt AR As) §3h=
Z¥2Y 22%, 52%, 27%, 50%, 25%°]1W, P338DI| thdt A}
A Ze 22t 24%, 56%, 29%, 55%, 23%% FAF HH o
wetE F aol7k fien, ek 3 ZHA ta
A7 Ae gt o Zlon, BE 73k mE fabe 35,
65, 0572 «oz Asl E3rt ok Table 35 2 A2
Hexane 2%2] 11210 2 P338DI0 th3t &35 7139
g_xo} I:H-H-h:ﬂ g ]7}\3-23 %E‘éi Al_lz]i ﬁJJro]r/} 71;‘<]
MLK-0, CM-3, CM-6, VM-3, VM-62] Hexane $%%(2%)2]
L12109] ther &= 20%, 46%, 20%, 40%, 21%°1993L,

k=

N
‘Lr

u‘.

Table 3. Inhibitory effect of the hexane extract of mustrard leaf Kimchi(MLK) on the growth of mouse cancer cells

in MTT assay

L1210 P338DI
Sample” Absorbance Inhibition rate Absorbance at 550nm Inhibition rate

at 550nm (Mean=SD) (%) (MeanSD) (%)
MLK-Owk 5% 0.88120.01°" 33 0.833£0.02°%" 37
2% 1.050:£0.05" 20 0.994+0.01* 25
0.5% 1.128+0.02° 15 1.135+0.04* 14
CM-3wk 5% 0.522+0.02° 60 0.450+0.03 66
2% 0.711+0.01¢" 46 0.681+0.01° 48
0.5% 1.084+0.05™ 18 1.01240.03 23
CM-6wk 5% 0.8150.02°% 38 0.792+0.007° 40
2% 1.05+0.04™ 20 0.949+0.05™ 28
0.5% 1.1140.06™ 15 1.128+0.02° 15
VM-3wk 5% 0.587+0.01" 55 0.501+0.006" 62
2% 0.795+0.01% 40 0.699:£0,004* 47
0.5% 1.14740.003% 13 1.0330.05 2
VM-6wk 5% 0.902:£0.008°*" 32 0.8030.01°*" 39
2% 1.046+0.04™ 21 1.005+0.01® 24
0.5% 1.167+0.02° 12 1.153+0.04° 13

*a~f

Y Fermented MLK for 0, 3, 6 week(s) respectively.

Means with the different letters in a column are significantly different at the 0.05 by Duncan's multiple range test.
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P338DIo] Wt EIE 25%, 48%, 28%, 47%, 24%= X
2 g 7|7kl wE g9 B FE550] Avel 2o i)
oAt} E3E & FZEE0] Hexane FEEHTF A A& &
I7F o Atk FF 8vle] TR o2 X9 Falsii e
zto] & vl w3t A2 AW R Lee & Choi(1995)E EH2-
F28o| B FZEHT Lee ef al(1993)S WEHE 3250
Hexane F2EET} 33} A Fo] 538itta st} E3}
o] A= B FEEAA A o] AEHeH (Rhi
& Shin 1993), HA2F E=AE EZ FE2I AL Ao 4hs}
E AAATE ZHol Ata Hsld thPratt & Watts 1964).
FEE9 499 T/, A= € i QB we} iz}
F37} &l 7}t A cHPratt & watts 1964, Lee ef al 1993)& 5
39} FAFl PP e P Ho|= Aoz 3

EEEE

(2) At2fe] UM Eof| Cist =}

Table 4= X9 & FEE0] Aol ZUAE2] HepG2
(Hepatocellular carcinoma, human)™ WiDr(colon adenocaro-
cinoma, human) Mo N3t A7 A& §3}5 A E Zo)
o} A2 A3 2R & BEEA] &8 2X] (MLK-0), 4
4 ¥ A F $E 3FHCM-3), L& 65CM-6), IZ
WX 2R S 9HE 3F(VMS3), BE 65(VM-6)E Ho]
Ao, o5 AR & FEEQ% FE)°] HepG2oll T3t
A& e 22 20%, 56%, 26%, 51%, 28%°1 9.2 H WiDr
o et A3l &3t 22} 27%, 64%, 35%, 6%, 35%E E4
Wl webxe 2 xbel7) fllew, HE 7] 3, 67,
079 o2 A3 T3t Zoh X3 Table 5 2HA] 9

Table 4. Inhibitory effect of the water extract of mus-
trard leaf Kimchi(MLK) on the growth of human cancer
cells in MTT assay

HepG2 WiDr
Samplel) Absorbance Inhibition =~ Absorbance Inhibition
at 550nm rate at 550nm rate
(MeantSD) (%) (MeantSD) (%)
MLK-Owk  1.073+0.07" 20 0.978+0.02" 27
CM-3wk  0.59 +0.05° 56 0.482:+0.08° 64
CM-6wk  0.993:0.008" 26 0.867+0.02° 35
VM-3wk  0.658+0.01° 5 0.531£0.07° 60
VM-6wk  0.993+0.01° 2 0.866+0.02° 35

*a~c

Means with the different letters in a column are significantly
different at the 0.05 by Duncan's multiple range test.
" Fermented MLK for 0, 3, 6 week(s) respectively.
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Hobrlol RAGLET

Hexane F2%-2] HepG2 ¥ WiDrol| 3 g4 7131x]9]
FA upAY ukbg )7k s E A E Fijet 23]
2] MLK-0, CM-3, CM-6, VM-3, VM-62] Hexane F&E(2%
FX)9 HepG2ell et o= 237t 11%, 30%, 11%, 31%,
10%°11 32, WiDrell thet E3h= 242} 22%, 47%, 25%, 42%,
24%% E73 3 LR V) mE Bdke & #2229
9} e FFolet. &3, B FEE0| Hexane FEERTH
44 A8 &7} o Fick (1995 WFAA S A%719
pHE 42, AF=E 0.5~0.6%°12 39w, H(197) < +%
o] A%719] pHE 4.1, AHeE 0.7%°]Acha 31, ©]
Ax 9] A&7l &4 2ot 7MY 2oha vk &
Ax g 350 VM, CM2| pHE 2172} 4.61, 447,

(]

At
ZYz} 0.54%, 0.6%°|R o0, T& 65 VM, CMS} pH
Y7} 452, 4.5, A2 E 0.7%, 0.84% =X pHE 1|9 &
o TEslA] ggkon) ArE wE 359S o ouk 7
w23 Ax dF 35 Aol 7P E A
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747 %] Z=2=8-0] mouse cancer cell¥} human cancer cell®]]
< JE ez At Ao oBR ol FEF
o] dMEdT MeF oz FNE AYEAE GolEr] 9
HA3T3E o] &3t AX 544 axs A9
F&5o| NIHAT39 &

Aol nlAe FEe 29 £ A2 M3 % CM-6 FE2EL2
AL XA gdskom, TEATIA e ZHIAI MLK-0

, W VM-6 282 5%9] 478 A& Btk Table 7
Z¥71 %) 2] Hexane $35-o] NIH/3T32] &2l v]x]= o
S A E 702 MLK-0, CM-3, CM-6, VM-3, VM-6 3
59 5% Fov LEAIZIA & MLK-0 FEE70] 2.8%
o] 2 FE BHAD, Ve FEFELS S XA &3t
o} 2% FEANAE 22t 11.1%, 8.3%, 5.6%, 11.1%, 13.9%
9] 224 gag BHAth A% 7|3 BE e A 3
7t 2132 6571 o] FAo] & Ho] 9T FEE ek
Ae gt =23 W wWE gate A3 13 23
Z2250| t] 37} YTk %3, 0.5% FeolAe 22 11.1%,
8.3%, 11.1%, 13%, 11.1%<] ¥ 38 Bt s=d o
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Table S. Inhibitory effect of the hexane extract of mustrard leaf Kimchi(MLK) on the growth of P338D1(Lympoid
neoplasm, mouse) cells in MTT assay

HepG2 WiDr

Sample” Absorbance Inhibition rate Absorbance at 550nm Inhibition rate
at 550nm (MeantSD) (%) (Mean+SD) %)
MLK-Owk 5% 1.015+0.08"™" 30 0.83020.03"" 35
2% 1.285+0.06" 11 1.000+0.004" 2
0.5% 1.378+0.02° 5 1.056:+£0.05° 17
CM-3wk 5% 0.487+0.04 66 0.280:£0.02° 78
2% 1.018+0.05™ 30 0.6710.03° 47
0.5% 1.326+0.07" 8 0.900+0.01* 29
CM-6wk 5% 0.952+0.04° 34 0.799:0.004°° 37
2% 1.286+0.04™ 11 0.958+0.01™ 25
0.5% 1.346:0.02° 7 0.987+0.03® 23
VM-3wk 5% 0.503+0.04° 65 0.283+0.03* 77
2% 1.117+0.03% 31 0.7340.02% 9
0.5% 1.365+0.02° 6 0.95320.03° 25
VM-6wk 5% 0.956+0.02" 34 0.8100.005 36
2% 1.307+0.03" 10 0.971+0.02" 24
0.5% 1.383+0.02° 4 1.044+0.06° 18

*a~f

Means with the different letters in a column are significantly different at the 0.05 by Duncan's multiple range test.
Y Fermented MLK for 0, 3, 6 week(s) respectively.

Table 6. Effect of the water extract of mustard leaf = vERA] 2t
Kimchi(MLK) on the growth of NIH/3T3 normal cells

Sample”  Cell number(x10*mL)  Inhibition rate(%) - =

MLK-0wk 4615 -45 a7 A /8 2 2 RS A 2R
CM-3wk 441 2% 0 o 7154 el Wste AT d¥olet ZhA) 220 g
M6k s . W o] 2y s 54 AAR fowel Fs A
2 AFo g HWigdted 5£1T A2elA 8573+ A7dshHA 2t

VM-3wk 47£2.1° —6.8 - _ - . o
AAe] EE Fd R FD AL 23 in vitrooll A IS

b
V6w 20 > 4 5 ARt e Aene A3 T A
""" Means with the different letters in a column are signifi- o] A%, wEIF Aggd et YA A, ol S
cantly different at the 0.05 by Duncan's multiple range test. AZE W I 8] AFgo g wgr) 28 uket 7
1) .

Fermented MLK for 0, 3, 6 week(s) respectively. o] 7P S B3t 21Aul7) 7} o] RoIA ] wFold) 77
2)e] 7] pHE 5.7 ollen, &g 33 e A3y ¥4 7t
© YA P HERRA Gsieh =9 B5EE G He- 2R 2 A £4 14X 9] pHIL 27} 461, 4472 FA3)
xane FEE°] 54 AL H Bk 2R FEEE Y dgslgon), o3 WE 650l 451, 4498 TE}T AP
AZE vk FAANAY B 34 ZAE wolA & o we oS sl gadt. sAAe 27 dhes
At} & AR FEEL HF AT 4GS Adste & 036%e10en, BE 3Fodle AeH T4 A 9 Ay
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Table 7. Effect of the hexane extract of mustard leaf
Kimchi(MLK) on the growth of NIH/3T3 normal cells

Sample” Cell number(x10%mL) Inhibition rate(%)
MLK-0wk 5% 3741.2°%F -2.8
2% 40+0.5% -11.1
0.5% 40+1.2° -11.1
CM-3wk 5% 36+1.57 0
2% 39+0.5°° -83
0.5% 39+0.6°° -83
CM-6wk 5% 3740.6™ -28
2% 38+0.6""F -5.6
0.5% 400.5°° ~11.1
VM-3wk 5% 36+1.5% 0
2% 40+0.6° -11.1
0.5% 41£1.7° -13.9
VM-6wk 5% 36+1.7° 0
2% 41206 -13.9
0.5% 40+0.6™ -1L.1

*a~f

Means with the different letters in a column are significantly
different at the 0.05 by Duncan's multiple range test.
D Fermented MLK for 0, 3, 6 week(s) respectively.
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