8 ¢

29 U A PRAEY AAE BE HABHBAS] TASE ¥R ARE A
8310 BEolAN ojy) 4% MAESe] Bt BRW LAAYS AXNYAN EoE
BYBHEAES JHUT o B BYHOR Hg3te YA el 4

Ao

BAY RE ARTES 474 P V154 YRES D YT PALE FAE ZY
Fo oJs) ETHE BHBASO] Y4Eo 5L YFAAYL, FAEANF, WATTAE,
gelEs 59 BYHA 754 dsAn, g1 43EA FoE Agae Fy
g7, BRRLTIY HATBY £ASS e FAFEAS EAkd ¢, $UA
8, =3l $9 F - BEHY Aol HE FAHEY, AL VG AASFULE EZAE
o2 AARAY BHE 2ANTE GBS A 4

AF7A LEA PR FAREAS

de EEEEF, IEHEO|=R, F2Exo|E9
4 g ESiE F ge 4Ese gu”
8 J in vitro &%
ol glon ZAAME FEHLE o]Fof3 v Utk Fo 2 o] Fopd
A7 U 829 o] FojAok # Aeg AAHW B =FAME AFHA o dHE

HEAAE HE 2l AsddA ZAE LAY e Faside vehidd? =
g AAE SFEFEZ FZ3Y linceic acid mixtured] H7}ete] 37CA 2H3uESS Al
1WA Aate] ashrgo] i FARERE vm ZAES FH, wgAzto] At
mel ZA e EFEFEH WEEFEE HUPFdM e HERF v HAisE YA g
A EA7E BAEA HE oW, ether FEEdME 4T I3 ad%E YA
gtA AAo EAste F8A4 BE EE AL 4ol 2 ARY Aole UAT A9
Agg oz QA AAEEY AHS ARVESS & & AU =2 HEeE 2l AA

o 59 Ao mAe JFS FHERE o FXHI} £E] S



olgld AFHE UYeguE FAFEAL AAAR T A B ol LHEFoT
ARG AAPY o] e Nz dg wavAd Y P i3 F4L uas
of Hote d), $EZ7)9 ARG 15TM 747 £AA17 AN Faskso] o Hgch
AAe A 2 EF 94 AAY FAHAH 9 v FAY HEr)9 6
A, AN, BAX FAIAS HnIFRE W TE PXNFAM G205 FHI Jehto
o R4 FAGEHIF B3] LA FUFFAER = o}27 2B, phenol &
So] Wy Zrch 7o) o Bol FFEo] 3y WEolgn o

& AAx S2EZHC) a%t b, f-FtER] AWAL ApFArse] zHzt ojW <
2o2 FIFE YA JME YotEV] AN FAadA 30CTE FAE F271 A HEA
49 Aoz HAeErlE YL W F2EY ak BHAQ} kst Aol Bl%
st o 229 b, pheophytin a, pheophytin b, A-7}2€ £o.&2 ?%V&i}gﬂc’l =8k

T gt HA D RAHAY Az A FFHoR "47}ﬂ%:— 8 FA5d I ks,
TE7ME, AR Fol B3 A P FI EAF vjAE 4TS 29 2F U=
Tl Higte 47 AAEH AR AT EFANM w2& FAASAEE JYEUReH, AR
AR FoA e FAatstgol E4R AA FoAM B & FEFS YEUD 8 RAS
HE e I27HF JAota > A% F7k > ks JUkE > 9 #HUF FY £o.2 =4 JE
$on oy S AX e AR F §AE A%e el dchFig D £3 ALE
ste RASREY ofyel gyojy HAAMYE giksiwel vtn 4z AEFS HAE AR
UutA Q) ARG Fastsol et

Fl

Vv

3.5
3 mML-G
OML-R

2.5

N

e
o o =

TBA value(Abs. at 538nm)
[&,]

e

Control GO-K Ga-K RP-K Gi-K

Fig. 1. Changes of TBA values of model systems of the different spices added mustard
leaf during the reaction at 4C for 4weeks.
ML-G: green mustard leaf, ML-R: red mustard leaf, GO-K: green onion added
mustard leaf, Ga-K: garlic added mustard leaf, RP-K: red pepper powder added
mustard leaf, Gi-K:ginger added mustard leaf

olst gol PAE WmA AW TA FHL 21 Yo ok PAY FAz B FAE,
A2 A7 5 2 AASE, TAAD 5o I8 ITL LS & F Aok
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In vivo FToA ¥ Fi3H4

SEECE IR

E7E AMSEHEA HAX9 FE AEQ wiF B 1E/F 9 vis
g Holo] Hristed ojs9 s ARE AARYL 49 PAAE WEF nEF
A vhs A7kE, 53 vte #2719 08%F LDL A8t =7t dAFA $e Ao
Uelgtth oY Axte nFstEe vl F9 4tz Edo| LDL 4H3lE A7) WiEo
gta 3ok =3 125 3?4 "‘é% TBARS Al tj&7o] wis) wiF£S 23% %3,
F7VFTL 31%, THETE 52% @ton ke TBARSw tl&To B8 wjdo] 38%,
TFEE 40%, vHETo) 51% %o Ao2 et AXARE AAT T Aol
S ¥ ART BF AuelA FaF G ddA] R RE E FEE ASR
NETZH ANAZRT Atold] o7t gy A% 123 Ade d&F 0861008, ¥
T 1222027, 2FEVFET 1501048, vted 1.51+10.37ug/mb plasmaZ R 7ol HIs) w3
T 30%, AE7FFTLE 5%, vteT2 76%Y 7184t 28l ol AAAEL] wiFu
037bE, vhE Sl distg Edo] FREHo o] ol o] EFAAMNNE JAFTS
ZX 8% ¥R E A28 AA e dgFLe] Sloixzgtn A

E3 PAARE HrHS 2ol a8 EAAZ Cu-SOD, Zn-SOD ol A JFe
nx] 2] RI{FHoY DEVMFTH vhETY catalase AL FUMEM HA ASHAE
vivooll A 48t B34 Q&S ¢ & UM

g 5% 32017 iy, A%, LA, FRE 59 BASES o]&dd T2 wMFUA

Am o }m
ml

)I

hh’ii!l‘-ld

ff do HN'

S.

3 5 ,
E 5274x% F 34 °] & g2 E8F&3M &, CH.Cl, EtOAc, hexane, BUuOH S
o] HES Aoy o] ] FE2EE nFHZHE HolE HAT EZY AUA A 7]
e FFS AHRST E7Y § olA LDLES &3t F2E9 i3l a9& 49E
RS W BE AR JEAA dizZo viE AFHPEY gFo] Ftoer 53] CHLL &
o &Z#rt A& (Fig. 2).

oB
12 F @BC
BBE
10+ mBW

TBARS(nmole/m! LDL)

> W

0 8 1
Time(weeks)
Fig. 2. TBARS of oxidized LDL of rabbit fed atherogenic diet containing solvent fraction
of kimchi for 16 weeks.
B : basal diet, BC: basal diet+1% cholesterol+1% olive oil+CH2Clz fr.,
BE ! basal diet+1% cholesterol+1% olive oil+ EtOAc fr.
BW : basal diet+1% cholesterol+1% olive oil+water fr.
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AL FaAstage A7) AojPd wet A3 Friste IS IS
o 8% FH2HE 455 dANATG. o€ FEEY human LDLA tig &ditst 7138
AHEGE W= LDL ASAAEHRE Ve 53] CHXCL &2 AT 7]E 2u)
ol ARsE AVt UL ole FUFEY BHTS AY FAFITGIE 31 t(Table 1).
CH:Cl: %S YA A% Esty 844ES &8, AT ¥ TAHINAE 9 aromatic
carboxylic acidA|Q) Ao =E ¥ Hon o] EFL LDLA sl Aadgdaanr 59 x99
BHTo| uvls) 48] o4 &3 free radical 24 %< ascorbic acidel] B8] 34w £ Ao
vhebsteb®,

8 579 APolM HA o BFEE, g 28, I FE2EF 35 TEAD 24
9} YAFSEL hZ2FH ozt Sarcoma-180 cell ©] o)A ® o 7FA malondialdehyde
(MDA) A 94 fa3o g A3 stg L™ glutathione S-transferase &4 GA] F71A1Z o

Table 1. The antioxidant effect of solvent fraction of kimchi on LDL oxidation expressed
in lag phase duration

Fraction Lag phase duration(% of control)
Control 100°

Hz0 fr. . 116.42+10.87"

EtOAc fr. 12321 +16.61%

Hexane fr. 137.07+13.01°

BuOH fr. _ 141.73+11.86°

CH:Cl, fr. 215.37+41.95°

YValuse are means=SD. ‘
8 “Data in columns were significantly different analyzed by one-way ANOVA followed
Duncan’s multiple range test at the 0.05 level of significance.

A9 2P 2EE 2ol AT E7A LW JES 2AGY F43QE u,
ol Wl Ev|o] A& Al #H FAA)A LDLAEY A EATHTable 2).

50 0.02
Catalase GSH-px
0.018

45
40 | 0.016 [
35 0.014 +
30 |

25

(U/mg protein)

20

(mU/mg protein)

15

Fig. 3. Catalase and GSH-px activities of liver in rabbit fed atherogenic diet containing
solvent fraction of kimchi for 16 weeks.
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w3t 7 8ufd 3R 2 catalase, glutathione peroxidase, SOD & AW #F4ikstaiAlol &
Aoz 4L FU o] AFAM A7zt nEFHLEHE AHelZ A AU sty &
Egszg U2y A aLAEHLe FATEYG S8 AXEuE FRTAAE
AhgAo] e Holdoew E3] CHLLl, EtOAc E FordMe dAstasrA 4o
Qgaol AZFH fAEIAY 2318 ol AX LRl AWE AsE JAFdTIn FH
o (Fig.3.)

Table 2. Inhibition of LDL oxidation in the presence of organ homogenates of rabbit fed
1% cholesterol diet containing kimchi solvent fraction for 16 weeks.

G N TBARS (nmol MDA/g tissue)
Toup
Heart Kidney Lung
B" 18.13%3.11° 1855+3.12° 6.53+5.03%
BC 15.32+351° 17.28+1.61° 4.88+2.02%
BE 18.02+3.18 17.80+4.19%° 5.8514.83%
BW 16.92+3.27%° 17.91+1.22% 5.60+2.12%

"“Data in column were significantly different analyzed by one-way ANOVA followed
Duncan’s multiple range test at the 0.05 level of significance.

AR ] 5o dddE FgEA

(1) in vitro &0 Mol &Y

A9 gzt Ao #TaAM e HReF =
o YR AFoZRE AAE BIJH F —4 E A=A 2, F8 T 9%
A3} FQA, 2EH X T 93 A3H 2EH2E free radicalo]l A FEwtoju} guia DNA
T2 &4 2t X3 dojdtn AZEHY =3tdge AFErd 3FE o
stijol .,

g =We yro =g W MIQ keratinocyteE F717H4 days), EE ©717H24 hr)
paraquat®} #AFstpLo] =EFAI7|1 old i HA ASEY HAHAGIERE
A7 =E3AAE de BF, vbE, YoM dAanrt 4880 @i &A1 S 1
< A%, T, £F 5 &% sgE 5:}° A FANA dAEHR7T ¢34 Fibroblasto) A&
AN Hagtrad =E2AAS W AEXsAdastanr FEH3 o "Fl *§7L-"} ”}‘“
AEFEY FAFgFrAHE & HEEE #2389 KeratinocyteZ
Ao =EAA ANFHoE S HA AFE Fa H9rid o3 7HA ]*"1‘—% % A7V
< de £47130d we At gt d, ditdeid ds 54 438
AN EAFG Y, GARLE FTAIE W g AXFZE %
sta o] o7t AN A7 HAASIFLe] =E2AAS W Asly ~EHA A
AT 2L B34S el dRe g AEQ fibroblastol] #4342 71s) 4k

n

rulm
|5
X,
ro
rg
-
N
2
Is
o

F\(‘

—_—

flo

O

3d 2E# 20 3t A FEEEY] AEXEA S3E9E RS o 2F S 1H9
F7t 74 HI 0F, 3F £XPUAE AT 542 Jeg oy keratinocyted) A &
F3A = Ut o] AFAAM vEd X FA7|N bE 'aFfxtole 4717 wet
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AYHEA BT T

] ¥3gay] gEQ Reg FZEof Aok FRE =37}
=& u ' F7he He |, 2R @7

[}

7} 12 259 collageno] Foj=+

Z 2la g3 {3, fibroblasty] &% % of Hls} =3 £E7F =§lon 53
RAAATAME Axgesty wzs} o g 1&‘?& F AAJT =F AAHATLS
o727}t
T

o~

Enle
=
=

ZA3EHe £5% =FHE H, o4 75‘?"{}:% =N FROE K20 HE73
A Bt dAsTrn sbgurt?,

(2} in vivo ==ollAM e &M

AEHQ w3/l YA FREFY FAe gAY HR A ) BAsE cytokeratin
& Z718 "% w8 A9 = fibroblast®] rough endoplasmic reticulum(RER) &4j¢] 743}
o collagen Aol AV Tz wWiEAA, RAYR, BF DX L o)E P FA)
28249 Furyd FAL 2AS AFNAY 27X HHFY hairless mouseE S HEZ
e gRIASFAZ FH3 fF 4FFL gken, AR wFAXNTY FS A9F

RERY] @go] gAstd HA A7 AR =3 o 2347 ASE & F AU £F

5 g g AdoA AFARste A A AR AL 53] AUATE ML &
AeE AFE FUFAL(Figd). ol HAEY v HEE JA Fa2TH9sH BAAE
e AAlE, Addd g B3 Bdr ey A F/RY F& R w2 1 &

se 234 g2 dehdo

50

40%

30

o
o

20

TBARS (nmole MDA/mg protein)
N

Ay
DN\ g

MM
N

%7

BuOH

0

T

~ MMM

m
Ay
O
>
o

Hexane CH2Cly

Fig. 4. Antioxidant effect of solvent fraction of Korean cabbage kimchi on UV irradated
mouse skin homogenates

ANE o 2L AP 7}t hairless moused] ol TEXF UVE ZAEA S

¥l 27019 CHCl, A EtOAcE, FF3A H0F oA Fute]l HA A= olE
BZzoe AgMzAld i HiEFo] gle A2 AZHJG. ojdx HAY FHA
a9t £8 w50 AYG g vlE FEFEPA A Fute]l U AAdHeH
=702 9] hexaneZF oA FWEA oA AFst H& ALz UERH. ol WiFHA
AN e 222dHe P43 2 FRIEIHV JE FRE RO ET FAA EAEA
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a5l dga 9 A FH ARBASE PN 92 FAE AIT A
PEAT UBE 29 ohue PN BFHoR 485 HSARE Ve 1A
I IINFAE 8 AN w4 g5 G454 Aol 44E0n AF4Eh In

vitro @ in vivo A¥E E3) A9 PSS AHEYS o, Ax D AL ES
BESE invitrodlX 578 35S 7t RS2 Uegon X 2 HAAFEFE ET
A2 pillg F2ANA FAAY AR AHde B 5 F49X2AA3L, HDL-cholesterol
S7h 8% 9 £F A LDLAE 9 A, AksHA E"ﬁ] 24 W3}, oo o st A
3l 59 kA sR BAME P JAHEGAMY =3 JA4 57 F& B 1
Hez 74X H3e QAo i) as 8- 5% Jeld Aoz ARHYW gow
in vivodll A AEHQ A7 AAY BAEZAEY 71H 2 T4 Sl tsiA Hoh Zo] gl
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