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ABSTRACT

This study was performed to investigate the effect of kimchi intake on free radical and oxidative substance production in young
adults and the elderly. Daily kimchi intake by people in their twenties (n = 93, 20 to 29 years old) and over sixty-five (n = 143,
over 65 years old) in M city were surveyed and blood was drawn to analyze the free radicals in their plasma. The average
amount of kimchi intake by the subjects was 115.8 & 91.7 g. The amount of kimchi intake of those in their twenties (106.1 +
80.6 g) was significantly lower than that of those over sixty-five (125.5 + 102.9 g, p < 0.05). Concentrations of total free
radicals and OH radicals were 27 and 33% greater respectively, in those over sixty-five than in those in their twenties, indicating
that more free radicals were produced by the older group. The concentration of GSH was not significantly different in the two
groups, but that of GSSG in the over sixty-five age group was 53% greater than in the twenties group, which resulted in a 35%
reduction in GSH/GSSG in the elderly group. TBARS concentration in the over sixty-five group was 26% greater than that of
the twenties group. In order to see the effect of kimchi intake on free radical production, subjects in same age group were
divided into two sub groups-the mean over and the mean under groups-according to the average amount of kimchi intake,
which was 115.8 g. The total free radicals, the OH radicals, the GSH, the GSSG, and the GSH/GSSG in the twenties group
were not significantly different in the two kimchi intake groups. However, those in the over sixty-five group were significantly
different. The concentration of total free radicals and OH radicals of the mean over group were 21 and 26% lower respectively,
than those of the mean over group (p < 0.05). The GSH and GSH/GSSG of the mean over groups were higher by 8 and 12%,
respectively. The correlation coefficient between the kimchi intake and the total free radicals was - 0.1862 (p < 0.05) and that
for GSH/GSSG was 0.1861 (p < 0.05). In conclusion, the production of free radicals and oxidative substances increased with
age, and kimchi seemed to retard this phenomena. (Korean J Community Nutrition 7(2): 257~265, 2002)
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A s 40, - 0,, - OH radical, HO,)
ol g Aoz deA] ot o)EL wh§Ado] o el
chail 2 o) -SHYI9F HA vEsliA £40 S %A A
U 7kuAgte] 3, DNA, RNA, 84 2 Alxut 5o &
& doA MEAE A Yang 1989: Harman
1981; Harman 1984) 2 ¥&iA glt}. Yyt o2 -3l
ofs} A W) 2 =29 fre)7] Aol Frkeked, 1
HEZHQA Ro] AAALsHFoln o] AL wle] AR o
£33 2h(Yoshikawa & Hirai 1967). A3 W) xj&o]
AkstsE]® 22 o] peroxyl radical® o] #a&f 7591 o
2] F79] aldehydeEe] 1A E 9N AS UsiAZ Ao
H IFgAeRE AR A4S Holz=g 2a¥ew
o A3 g Pz v)Fd J¥¥E T4 FHChoi
& Yu 1994: Yu % 1992). A@dsh= AA WellA] §
A A& Fasle] lipofucin® 44, AAlwte] Wz ¢
a3, AEFA, EAV0], B 5 tge AHE fustn
ol2igt Aol FAPZN wIE FAAZIGL By
3 Jek(Lee & Lee 1997: Bidlack & Tappel 1973: Co-
tran F 1999). F4@4se} & H¥AA 2AExE Msid
FH2HE 32 AZFI8E 54 A dAET T By
o™, linoleic acid®) TSRS in virrool| A 24|51
TEO T A9, W4T g Eo ARA AdSel &
deidckn B a5 gith(Vergroeson 1997). A%4] @2}
SolAl Hol= A% FuWAs= W¥s}l -0, -OH
radical, H,O,& WEAA 1 A7 WFMI7}F S44eof
HEE Aog BuHT gtk (Jacob T 1980). & HAE
T Haggo] 50%0 =2 S W A FriskEd ole
Lgloll a2} A feg)7] ¥kEol F7Vete] 1 A# proto-
oncogenes$t & JA| f1xte] Mol vl R FUsta
T3 A o2 HYSEHE HEE EddelE Yol
AEE AASHA Z37] o= BZtEH(Friend 5 1988:
Kay & Makinodan 1976: Sagai & Ichinose 1980). 4
Aol o fel7] vh-o) faltE-S JAs= A
7b EAsHARE, Fedglel AdEE frelrlel g8 A= A
X750 AstE o] w3tiAyo] FHEE Ao oA,
ghH ZiX]9lli= chlorophyll, carotenoid, phenolic com-
pounds, vitamin C. B-carotene, tt3 &3 338 5
Firstans zte A8l v EAlstn o A
EA3Hs et datst 24 gL AdA AR A
A 2-ge et olet A W FAits B4AE B I
82 31 (Suh & 1997 An 5 1996), AHE o) 22k}

Z7]0] A& Yo 7= EA radicald} 2 ¥Hg-8ld
2AE23E JAshE A2 Ruxa ItHKim & Choi
1991: Frankel 1993: Halliwell 1993). &3, A &%
oA 2 - 54T EHEEL LDLY A3kE JAsh=
3o] BHTRUE 48] o] &1 427 2A%L Vi-
tamin CRI} 3.49] Fom 22 FEELS fe7)d 9
3 A RAY 548 gdsA7lE £t v RuEAY
(Ryu 5 1997: Lee & Choi 1995: Lee 2000). ©|9} 2
o, g v} AT LANE AXE 1 its Ao
A3 A FAsHAE YA W =89 YRloR
d2iA Qe fElvle dagte sy w3 g AT Aoz
Z1dtt. 22y AF7HA A L AA FAs7E Ad &
Asks, 7El7] A 9A 8 T B8 AFES WA
g, opA7RA] AAAHFIE 8o of® JEE FR=A
g3l JrEold vhE gld.

2 dFoME AR 28 mAe &S dolr
7] $18t 20d19] A& 3AFH 654 o] =U5E °l
o X MAFS Ao L, ol AL
AFel] Y5 £777], OH radical, glutathione 3+,
TBARS & SAstd 718 2 x| AHF e =3
B4 F9 sl fe7] AQ A F Aksiad 249 W
55 ARt

NGy R 3

1. ZNY RN

HAMF7T 8ol vA= S B 98t =9
dHe= Aoy 654 ol A dETew 200h9]
920& ddo® 1999 THNA 9¥el HX HERALE
AN FAYE B S AAEY. 2 284 At
g 20d) AAYUS2 A Mg gl en 654
o9 =915 vht HA|Fdl AFshs =& vt
STHEY AFHTAEE 22 AHES ez o]Fo
Aok, ZAFHIAEL 200h71 1467 (443 557, %
o] em, 654 o] =1%ol 1897 (F4d 897,
o2 F 33530t o] F 2ol YAt &
S P AgHE FEolu AREEAFE AHstaL
Y= AFEES A A ES g eE RE #4S
pen, I A3} Az B4 o8 ZAMNEREL 200
7t 9378 (344 321, A4 61%)olU e, 654 ol x=20F
< 1438 (4/d 557, 94 88) o= F 236l

ox
oX,
o]
=
ol



2. TN &

AEZRANE NS ZAMARIE S dvby 5433 A
2] AR S gobat.

Uuky EMdon ¥, Ad, g &, VIEFE FA}
33, AR A G v E ARG, A L &
B84 f59 Bt 2AFEe

A=) HFH %L Kwon 5(1999)0] AHS-E Az A EA
AT ZAPPHE AHSSEY 3 2ol AAEch &,
FH Ae o) A X & ARRES 4A ¢ F U=
£ 1/47], 1/23). 1322 Yol At en, 7k FHd 3
Fehe AR Y FF AH AAE o "ol FAE 53
ato] AUk =3 AN ESE © v 28 ol @ WY
BEF4-638@F2~33 OF 13 ©L2~338 D
4131 ® A9 ¢ HeoR F 8/ HFE FESA, 35
13] HHE 71& 12 3} vbef 31| 23] o) HH Ale
2, 45U 4~638] 43 A= 0.71 522 factorZ T4
o} aE)a X AAFE 1S o dFAske AA Gl
AFNIE factorg F3te] AHEH

3. Wooty 24
1) EANH

ZAAAFES] " HE 1287 o4 FE-S X%
oA AAlEtEon, AFE AL FA] 3000 rpmollA
1097 ARl g3 a3 & 4 7K -70T
deep freezerel RB3IATH S o] &3 B2 &S
Z#¢7], OH radical, 8¥4¥ glutathione(GSH), 43}
# glutathione(GSSG) ¥ GSH/GSSG 281 thiobar-
bituric acid reactive substances(TBARS)©|31t}.

2) #9 5%

Hdel F f2l7] & dichloro-fluorescin diacetate
(DCFDA)SF A& 59 free radicale] w-3-3te] 3%
wAEtE ARG o83t Thomase] WE(1992)% /\}%0}
o HRFTAZ 23U % 5 foll 50 mM phos-
phate (pH 7.4) buffer 200 pE 7}l 7]l 25 pM
DCFDAE 50 pl 718 o BAEHE T3 s ex-
citation 485 nm, emission 530 nmolA 308-3F s}
Aot AYE F FE7] v v 2ol Ater
Fluorescence ¥ % W&}

Ag o g

Total free radical _
(Fluorescence/min/mg protein)

832} hydroxyl radical 32 Barry & John2] %3
(1981)e.2 =439t} Hydroxyl radical 3% 48

S

$1&) 0.1 M potassium phosphate buffer (pH 7.4) 33.3
plell 10 mM NaNj; 33.3 pl, 7 mM deoxyribose 33.3 H,
5 mM ferrous ammonium sulfate 33.3 {, 0.54 M
NaCl 33.3 Hl, 5% 132 gl 873 34.8 @ #Hrzlsldd
37coA 1573 widsldT. «7)e 8.1% SDS 75 Hl,
20% acetic acid 500 pl, S5 25 pl, 1.2% TBA 333
HE dol uwhgt ¥, 3083 Zoloprt A9 2E71A 4
g3, 3000 rpmo) A 587 A EE 532 nmollA &
BEE T BFE
(TEP)—E— AH8-3F3A T

3) GSH, GSSG &7

84 100 poll 26% HPO,Z 25 pl #713ke 4T, 12000
rpmoll A 10827 AT e dS N8R 8o Gai-
tonide (1967)9] W o2 A3t}

EAZE tetra ethoxy propane

(1) GSH &4

ANEDHE 45 10 gl 1 mM EDTAE X gshe
pH 7.4 50 mM phosphate buffer 200 {, o—phthalal-
dehyde 10 HE 718lx 1583+ AA3] wukgt 3 fluores-
cence microplate reader FL500-S AF3l] HF =S ex-
citation 345 nm, emission 425 nmolA Z4st}.

(2) GSSG &4

AdE=d 45 25 ol 0.04 M N-ethylmaleimide
10 piE #7keteo] 2087 WAIsHA T «7]e) phosphate

buffer t4! 0.5 N NaOH 175 pl& Y=t} o2 A £33
|98 200 1 33k 96 well platedl] ¥ i o—phthalal-
dehyde 10 HE 713t 1583 A3 wket 5 fluores-
cence microplate reader FL500S AHESte] FBEE ex-
citation 345 nm, emission 425 nmol| A ZA3s}1t}.

4) TBARS &7
Punchard & Kelly(2000)9] oz ZA3Hc} 5
g F TBASH ¥hedl= £2& FFEBARE excitation

515 nm, emission 553 nmel A &3t} Standard:
HkS- A3t MDAS equimolar 98 W 0.125 iM
tetraethoxy propane (TEP) S 25 FH[stt}

4. NN

ZA RS S] UnbAQl EAJS wikel Wi g2 e
Ren, 1A 4A% 2 948 XX E B4 B2F
A2 JepGon | 7R AFH ol w2 W] dAE
Pearson’s correlation ¥ Student’s t-test2 #243&

A58
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1. ZNQIYREY AN EY

ZARA A 9] Hivtels 200 3A3-S 23.52 + 0.824),
AL 20.85 + 1.44401.21, el gatutol
£ 70.63 + 4.804], 948 70.20 + 4.82410|t}. ZAIY
A2 £EL 50 ol&tr} 200) 96.8%, =2UF 93%
2 Jeh digserg AREgen, 715 7 200 47
(35.5%), 578 (39.8%) 2t @3 v]&o] 93.6% =2 715
F7t 5% olatl A9zt dEEellen, w139 A%
39 ol3leta @3 nl&o] 88.8% % UER} Uit

%3 $EFe] SPHA B

wol%

2. UM M

A AFHR NEzE 2RSS 14 43
%9 ZA1E A%E Table 201 EhARITH ZA RS
WA Bt 1) 4AFL 1158+ 917 golglon, 2009
wF B PA AHFS 27 106.1 =806 g &
125.5 + 102.9 g= VER} 20019t 654 o =913 EF

e 19 H3F A2 AAFY 100~150 ¢ F=(Jun

= ZoR zAEAn ey 2 A7 3
@ 20009) BF AR AJFFHE w2lZol ujg) fojHo
2 bolp <0.05) #e39 AA HHAF] Fol5 o
& 2us 4x)skirH(Kim 5 2000).

Aol PA ARl g B Ao Yehton} feae
1o, 20t] dAde) 739- 1A AFTo) 1231 £ 0482
2 Aol HFe89.1 £ 70.3 g)oll Hlah frejd oz Wol
AFske Aos YehtHp <0.05). 939 2 HAAH
o] A3 AN vls) B2 AL AV} EUFER o]
£57] g iolzgtun By vt AchH(Kwon 1999).

3. W3 ME cAEYY 1

1) 527 % OH radical 55 B2}

2009} =159 8F 4719 OH radical®] ¥=&
2% A7 F4207] 5= 20t07) 0.52 £ 0.17 fluores-
cence/mg protein/min, :=%1%9°] 0.66 = 0.24 fluores-
cence/mg protein/min® & 20tjolA f<9]& oz vt}
(p <0.05). 7el7] 5 A U f3lidol 7P & Aoz ¢
212 hydroxyl radical %= 20ti7} 0.12 + 0.07 nm/mg

Table 2. Kimchi intake of subjects

Age group Gender Kimchi intake (g/day)

Twenties” Male (n = 32) 123.1 + 90.4°
Female (n = 61) 89.1 + 703°
Subtotal (n = 93) 106.1 + 80.6"

Over sixty-five” Male (n = 55) 133.4 £ 106.9
Female (n = 88) 1176 = 98.8
Subtotal (n = 143) 1255 + 102.9°
Total (n = 236) 1158 + 917

Data are mean + SD.

a, b: Data in column at the same age were significantly different
by Student's t-test at p < 0.05.

A, B: Data in column were significantly different by Student's t-test

AA S Aol ot AHE AR 3 =20e atp < 0.05.
1334 + 106.9 g, oA} =918 117. 6+ 98.8 g& 35l & 1), 2): See the legend of Table 1.
Table 1. General characteristics of subjects N (%)
Twenties” Over sixty-five”
Variables Group
Male (n = 32) Female (n = 61) Total (h = 93) Male (n = 55) Female (n = 88) Total (n = 143)
Age (yn) 20-25 31 (96.9) 60 ( 98.4) 91 (97.8) - - -
26— 1(3.1) 1( 1.6) 2022 - - -
6570 - - - 19 { 34.5) 35 (39.8) 54 (37.8)
71-75 - - - 19 ( 34.5) 32 (36.3) 51 (35.7}
76 - 80 - - - 12 ( 21.8) 14 (15.9) 26 (18.2)
81 - - - - 5( 9.2 7 (8.0) 12 { 8.3)
Income <50 29 (90.6) 61 (100.0) 90 (96.8) 55 (100.0) 78 (88.6) 133 (93.0)
(10,000 won/month) 50 - 100 3(94) 0( 0.0 3(3.2 0( 0.0 10 (11.4) 10 ( 7.0
Family size (N) <3 6 (18.8) 11 ( 18.0) 17 (18.3) 45 ( 81.8) 82 (93.2) 127 (88.8)
4 10 (31.2) 23 ( 37.7) 33 (35.5) 0( 0.0 6 ( 6.8) 6 (4.2
5 14 (43.7) 23 ( 37.7) 37 (39.8) 0( 00 0 (0.0 0 (0.0
6 > 2(6.3) 4 ( 6.6) 6 (64) 10 ( 18.2) 0 (0.0 10 ( 7.0)

1) Twenties are age group from 20 to 29 years old (n = 93)
2) Age for elderly group is over 65 years old (n = 143)



protein® 2 x=21%¢] 0.16 + 0.12 nm/mg proteinoll ®]3}
folg oz Jdokth(p <0.05 Table 3). ER/2l7] ¥=&
Aol whet vlwgk A3, 200 $43(0.52 + 0.15 fluores-
cence/mg protein/min)# 43(0.53 + 0.18 fluores-
cence/mg protein/min), 28] =91 F4(0.70 + 0.25
ﬂuoresoenée/mg protein/min)# =2 <J4(0.64 = 0.23
fluorescence/mg protein/min) 7+ §-8] &<l zpol= ¢l
t}. OH radical 555 Aol ujel wlws) Boks of 200)
341(0.10 = 0.06 nM/mg protein)® <343(0.13 + 0.07
nM/mg protein) 7HlE ztolrt giloy} @219 OH
radical $%=(0.12 + 0.09 nM/mg protein)< BT} iz}
%¢1(0.19 = 0.12 nM/mg protein)°]l feHo = EA
e tH(p <0.05). ¥ A7 Z3} Al o)t Foizt
upe} A dFor Fejr] Aol Sk RS ¢
4 At} Nohl 5(1979)2 37143 a3l w3 2371
9] 3FA mitochondria % % superoxide rad-
ical HAFO] F7IEASS Basdlod, 7Hel we} frel7)

Table 3. Concentrations of total free radicals and OH radicals in
plasma of subjects

AFY - JAF - $95% - 261
B Fo] FrlstAth B o 2N FEAA s o
2 #27] BA F7188E gl

AW 527 5 2 OH radical® #AA 43 Ftel
ARAE 4HES ©(Table 4) =959 787 5%
A AF% 2o JABAE B3, B A7 2ot
Lig % @zt FRE)7] s2E AR AHAFH F944
JA#AE Bo(r= -0.1862, p <0.05), #A A
HAE 719 AAE FoAoz AN F JE AR
velttl. OH radical 5+ 20ti9 gloixe= A 43
ZF3 Fastg o wAFE AR A &9 AHAA
7F Qe Ao Yeigta, 9gt AAe) A AHSE =
o] FATAE YERIIo Y BA1Z 2 frolskA] ettt

2) GSH, GSSG =& % GSH/GSSGS &

g °-‘]°ﬂ’\1 8718 AAsE F83 st B2 GSH
=& 20087} 112.68 + 16.17 fluorescence intensity =
9132] 109.28 + 21.62 fluorescence intensity:.th o}

wokou} Rz /e (Table 5). 28y GSSG &

£ 209 93.67 £+ 10.65 fluorescence intensity$!d

Hlal w=2152 142.95 + 25.16 fluorescence intensity.2

i‘)’ H‘ OH‘

Total free
radical OH radical
Age group Qender (fluorescence/mg ("M/mg protein) T;.b.Ie 4k C(Frrelba.tion coefficient between blood variables and kim-
protein/min) chi intake of subjects
Kimchi intak
Twenties” Male (n = 32) 0.52 + 0.15 0.10 + 0.06 Variables - — Ovlmc l |n? ez) —
Female (v = 61) 053018 0132007  —eeee We';t'is eros';“y]' ve 0°1t;62*
Subtotal (n = 93) 052 + 0.17*  0.12 + 0.07" 00: ;e.e T’ ‘e 2’0332 70'1:7: _0'1319
Over Male (hn = 55 070 + 0.25  0.12 + 009° radica ' e :
o R GSH 0.0409 0.1872 0.1407
sixty-five” Female (n = 88)  0.64 + 0.23 0.19 £ 0.12
B 8 GSSG -0.0284 0.0362 -0.1255
Subtotal (n = 143) 0.66 + 0.24 0.16 + 0.12
GSH/GSSG 0.0174 0.1943* 0.1861*
Data are mean + SD.
a, b: Data in column at the same age were significantly different ~ TBARS 0.0277 ~0.0019 -0.0311
analyzed by test at p < 0.05. GSH: reduced glutathione.
A, B: Data in column were significantly different analyzed by ttest ~ GSSG: oxidized glutathione.
atp < 0.05. 1), 2): See the legend of Table 1.
1), 2): See the legend of Table 1. *: p < 0.05
Table 5. Concentrations of GSH.and GSSG, and its ratio in plasma of subjects
) Twenties" Over sixty-five”
Variables
Male (n = 32) Female (n = 61) Total (n = 93) Male (n = 55) Female (n = 88) Total (n = 143)
GSH S 112.06 + 18.05 113.02 + 1534 112.68 + 1617 107.02 + 19.74 110.81 + 22.83 109.28 + 21.62
(Fluorescence intensity) :
GSSG o 97.83 + 7.60° 9139 + 11.46° 93.67 + 10.65" 141.94 + 2496 143.63 + 2548 142.95 & 25.16°
(Fluorescence intensity)
GSH/GSSG 1.15 = 0.19 1.26 £ 0.28 122 + 026 078 = 0.24 0.79 + 0.20 0.79 = 0.22°

Data are mean + SD.
GSH: reduced glutathione
GSSG: oxidized glutathione

a, b: Data in row at the same age were significantly different by Student's t-test at p < 0.05.
A, B: Data expressed as total in sub groups were significantly by Student's t-test at p < 0.05.
1), 2): See the legend of Table 1
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2 x=91%9] GSSG FF0] 3230 vls) oF 53% =} 79
Aol zo)7t AAUTHp <0.05). A WellX GSHE GSH-
px9] 71A2 AHgHo] A o2 239 A1EE 7] 93
Zle] AslEo] GSSGR H#HM, o] GSSG= GSH-
reductased] 2|8 tiA] GSHE o) 2 dFoA
GSH-reductase?] 244 A 4= %2 GS-
SG 57} =950 frelHeg w2 AL GSH-reduc-
tase9] #Alo] 71 ate} A3EHAY) HEQU Ao oA
Zct,

Ao @& GSH F5E vjus] 2ok of 200i¢t =41
F 25 Fyztel #9152 &ej7t gl ot GSSG BxE
20tH 344 (97.83 + 7.60 fluorescence intensity)©] &4
(91.39 + 11.46 fluorescence intensity)ell 83 f<93
o2 E4a(p <0.05) x5 Aol 9§ Aolst
AUt o5 AFEHE GSH/GSSGE AAEINE
GSHE 2008} =159 Zo)7t gisleyt GSSG =7}
wFoA frelAoz Frtd o2 GSH/GSSGY Hl&
L 20u(1.22 + 0.26)H et =2015(0.79 £ 0.22)914 H<
Moz ztadte A9E FtHp <0.05). o3 AMES
A A3kste) o3l zAo] EAHE AE JAshe FAitst
Tgo] FoM ZAHYY] dEoz AZtE) 3o
o8 2A &go] FrPke olfi= A ZHEdl wet fg
7] BAe] F7kstal o] Qg AbshA &ARE FUFsh
ololl dhal wojsl= datsl o] Ay WEeR B
ATME FUg Aot FEHAG

GSH % GSSG Fx9 1A A% JauAdg &
HESHE #(Table 4) GSH T+ 49 A#4FAIE 1Y
AA 437} GSH $=8 45A7ls 222 Yeptoy,
GSSG FEE 20tolA &9 A4S, =UZAME @
9] FBAAE BJou HAPA AAE dYoR FUS
e 2o ARAAE 2o AAE Bo] HA3E GSHY
e JAE 4 Qe AR yehgoy f942 sl
t}. Az AAE Aoz GSH/GSSGS 7R A3 St
o] FAE HHE A3 FYHA F FFAAI(r = 0.1861,
p <0.05)7} Q& Ao Yehgon 53| xR1Fd o
3k #Abo] FEEH(r =0.1943. p <0.05) =2 AW
i3l 244 B33] g5t X9 AHE FM7I=
Aol £& Ao Yztdct

3) TBARS 59 3t

TBARS =% Fig. 1914 B w9} Ze] 20thH(2.70
+ 1.05 nM/mg protein)°ll ®I3f =213(3.40 + 1.93 nM/mg

[T Male B

. Female
£ Wl Total
]
5 4 NS A
3
3
£
L 2
g 2T
o
=

0

Twenties Over sixty-five
Kimchi intake

Fig. 1. Concentrations of TBARS in plasma of subjects".

NS: Not significant, A, B: Data expressed as total in sub groups
were significantdly different by Student's t-test at p < 0.05, 1) See
the legend of Table 1.

protein)ollA FejH o2 =9kt (p <0.05). o|¢ 2ol =
91%¢] TBARS ¥%7F B ol 20u)8c) =39 g
F 787 57} wol FA3 A o AAYolE o ¥
8F Feox Bstn, 200 8918 GSH/GSSG ®17}
A=l A% felriel g A&l o F7] WEY
Ao 2 AR Hagihara 5(1984)-2 404 vl7ta} 404
o)) e ddoz ¥PISIAY FRE vlud d
FollA 4 FaASA AL 404 |l FelFog Yok
ox Bidlglen, Knight 5(1987)% 46~654] ol ¥
8 1 ol Aol BF ISAE FEI roHeR
gigttky Budtit, 12)y Choi $(1995)9] AtaAE
Ao W 1A F e T Apo)7} BolA] i B
2895 Floyd $(1992) AZa%2 Ash Al S
A w3jof] whe} 2|70l o3t A £l FAE AT
sglon B A¥Asiel g2 Axo|rt. X AH
TBARS st Za#AE 4913k d(Table 4) &
o] 4aAde) e AoE YEton} fojHelA] gttt
2 AFA AXY JH e A AAILSHES 4S9
Ade &7t e Ao AZEHY ol B3 AFrt o
A&Eolot & Aoz Aztdn}

4. 4N HATI TE -9A8YY v

1) #8347 ¥ OH radical 5= ¥

AX AR o] EF FE7] A nAE 43S 4
A3 (Fig. 2), 200X = A AAF| d& 787 5%
£ F9FA zfol & wolA] ggkor}, k1SN E Fi
71 BE7} ARAE BFoY HHT oM 0.61+£0.21
fluorescence/mg protein/min¢2 vk 439
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Fig. 2. Comparison of total free radicals and OH radicals in plasma
of subjects” according to mean intake of kimchi®.
3, b: Data at the same age were significantly different by Student's
t-test at p < 0.05, 1) See the legend of Table 1, 2) Kimchi intake
group was divided into two sub groups according to the average
amount of kimchi intake that is 115.8 & 91.7 g.

0.77 £ 0.24 fluorescence/mg protein/min®| v|3 #-2]
o7 vo} 21§ Bo| HHEFE F/el7] Aol oAl
3 ¢ F Ad}Hp <0.05). o]F AMd-e OH rad-
ical®] 4= 7R Hrold HH1(0.14 £+ 0.01 nM/mg
protein)e| H#nwt 43 (0.19 + 0.11 nM/mg pro-
tein)oll Hlg] foH oz e £5& vehlo] Eax)
(p <0.05). &, =A% 3% HTold #AA HHTA
%-#r2]719t OH radical +&0] EF F93 o8 sty
AR FrE7] 44 A &971 F2e] Jelgdd Ryu 5
(1997)& 732 FZ2EL 27|19 98] HAE F5A L
o] 5A4& dsiste AFrt Atk 3128, Lee (2000)
T Al gdozry £2]3 LDLY X2 methanol
FE8dA4 22 - 54T EA4549 BHT, #2A9 di-
chloromethane (CH.Cl,) £8& 7} =92 37l
F87] 2A%E 29E A7 Vitamin Coll ®l3) 3484
L 2A%E 29uy Ry, B A¥dy 4X43
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Fig. 3. Comparison of GSH and GSSG concentrations, and its ratio
in plasma of subjects” according to mean intake of kimchi®.

a, b: Data at the same age were significantly different by Student's
t-test at p < 0.05, 1) See the legend of Table 1, 2) See the legend of
Fig. 2.

2) GSH, GSSG Bk ¥ GSH/GSSGY 3t

20000l X A Fo] w2 F GSHS GSSG 55
2 GSH/GSSGE] H1&2 #1932l zpol7} U] gkgkont
(Fig. 3), =139 A% Haold X AFHTA kst
E4¢ GSH %=} 112.57 + 21.87 fluorescence inten—
sity2 Havgk 4¥79 104.03 + 20.37 fluorescence
intensityell #la] oA oz Edth(p <0.05). whH,
GSSG ¥t Haold HA HHwrolA 142.69 £29.17
fluorescence intensity, B@7|2 HHTANAM = 143.36
+ 17.25 fluorescence intensity® Weh} Hao|At 114
AHATY 57t b Y¥kou F94Q atol= glolet.
o)l A3l 8 F GSSGY v AA A3 Pl n2 2}
ol7} gl eyt GSHY) s=7t AA Hold AATANA
felFoz w9l7] WEol GSH/GSSGY ul&e Hiol
& AFAT(0.82 + 0.24)°] FFm ¥H7(0.73 + 0.16)
wr} foHog gol AXAHA Al AW FusHA FAE
S7H71E A2 Yehgti(p <0.05). Farooqui 5(1987)
< 8HY 7, A%, A%, W, o 2 v FAde) X3
I3 E 9 Tt ol wE ks | ol GSHe ¢

o] #Asdy] wWEelgty HudYn, Yang 5(1992)2
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Fig. 4. Comparison of TBARS in plasma of subjects” according to
mean intake of kimchi”.

NS: Not significant, 1) See the legend of Table 1, 2) See the legend
of Fig. 2.

GSH-px2] &4 2 GSH/GSSG7} #ikald /3¢
Z93% 982 kb wag

B A3 Az, 0ol HE A Aol wet 7] 84
2o} wish} GSH/GSSGY) vl gl o)z} glglont, =9l
oA DAL 3T 112 g o) AFE o 7] BAFLS
23tm, AEAQl GSH/GSSGY) Hlge fojxoz
Zhehhs AP S AW ERS W 20t AAY At
AA7} Buts] FEa7] g $27]S 288 AAY &
o] 71X Aol we w77}t MolA] Yo} w91Zd
A Aol A A frel 7)ol atsty] 9% AR 29
gatstA 7)%50] 2Este g gatsh AEQ PAS A Al
el718 AASR=H Bgo] HAS Wk of)e} M) Pt
s 7155 A7 Aes AZEn weks A A
A7} s wQlv)el] 2R3 ko) XS AHsHE A
& gl M fe)y] AN S Soln atslAe) B
Z7IA w88 JAT Aoz Azt

3) TBARS &&9f tgt

20009}t =013 BT A AFHZ w2 TBARS ¥%
ol frolFolx] ekskth(Fig. 4). 284 Yu $(1992) 9]
Bl ofstd fEj7lel o8 v{EE=g o] HAMRAE L
Ao AaE, o]d Aalje AANsE S W
el AbA4H](oxygen consumption), A-hydroxynone-
nal®] £2 TBARS 5% 522 AAAA s} B2
7] Aol wAdTy 3t B 2443 H]E TBARS
FEot A AHF el FHQA Aol= gy 1A
A He] 7kl w2t F527] € OH radical®] 5%
7t frejAog dAlE A3E neE BY Haold AR A
F2ollA TBARS A4l J&S n|E Aoz Aztdr)

ofN o of

o

29 9

48

A7 =3 AAol X = FFS AR A5}
AdAge] AFshs 20t (n = 93)9}F 654 o] x=F
(n=143)< o= X %S Al ol &
HE A3 =R EZ AHEEE F72]7], OH rad-
ical, GSH, GSSG, GSH/GSSG 123 TBARSE £4
3}, olg w3t A ARE 71 2 AA AFHAZ et
Agugton] 1 Axe= oga 2ok AA AR
BF AA H4HFL 115.8 £ 91.7 gollem, 20the] 714
AL 106.1 +80.6 g2 1255 + 102.9 g& A3
20130 B8] fHo g gt (p <0.05). =gk o}
20009} =91 &7h vl A} :90%F9 F4a
radical& 2008t} 27%, 33% o}, 7184 o
2]7] B Fo| F718ldem(p <0.05), GSHE 20tH
7F frolake glglon), GSSGE w9134 53%
Z7182(p <0.05), GSH/GSSGE =92d0A 35%
At QrHp < 0.05). TBARS &2 w91=0] 20018
t} 26% =tHp <0.05). A, FH87), OH radical,
GSH, GSSG ®%x9 GSH/GSSGE #Al =At4date]
B AR AFEA 112 g& 7F02 Fiold A 4A
3 Feuek AHFo 2 o] vlwgt Axt 20d]ol A=
oA g oy, wFoAE Fiold 1A AT
A &28]7) 2 OH radicalol 247 21%9} 26% #koH
(p <0.05), g1t3}l 249 GSHY GSH/GSSGE 8%t
12% %75 3(p <0.05) GSSG sxEdlE= =ol7t glof
AANH7} AA 9 w3E JAY 5 Y& Ao J4d
ok AX ARFE TR 2SS E 29 ARBA =
-0.1862)7}, GSH/GSSGeF= 49 A3 (r = 0.1861)
7F AA}Hp < 0.05). ol’de} Az} A7t wsidtel wet ¥
% AA%F =9 TBARS, #&7] &€ 371818l ol %
o242 1= FAEHAIQl GSH/GSSGE 7HAste] Akglo)
o3k 23] £448 A A RIo2 3} do] Yehe
Aoz AR, 20t= AXHA TG FFgo] Aoy
=FAME Hiold AR AHAA fE7] A8L 9
A Q2 olell etk AdataAls Dz sl 9
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