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Abstract

The antiatherogenic effect of kimchi ingredients was studied in terms of antioxidative effect
against Newzealand white rabbits that fed 1% cholesterol. Experimental groups was fed 8% Baechu
(Brassica pekiinensis), or 1% red pepper(Capsium annum), or 1% garlic(Allium sativum) for 12 weeks.
Blood samples were drawn every 2 weeks to analyze vitamin E, POV, and TBARS. Hepatic antioxidative
enzyme activity, vitamin E, and carotene concentration also were measured. Plasma TBARS and POV
level were markedly lowered in both red pepper and garlic—fed rabbits(p<0.05) compared to control.
Hepatic POV and protein carbonyl values were lowered in the rabbits fed kimchi ingredients compared
to control(p<0.05). Plasma vitamin E concentration was increased in the rabbits fed red pepper and
garlic compared to control(p<0.05). Hepatic vitamin E concentration was increased in red pepper and
garlicfed rabbits compared to control. For the hepatic antioxidative enzyme acitivity, catalase activity
was significantly increased in red pepper and garlic-fed rabbits compared to control. Therefore,
Baechu, red pepper, and garlic exert an antioxidative effect against rabbits fed 1% cholesterol for
3 months.
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Table 1. Initial and gain body weight, and heart and liver weight of rabbit fed kimchi ingredient diet for 12 weeks

(g)

Group Initial body wt Gain body wt Heart wt Liver wt

Control 1567.00+128.01" 830.00+169.85° 5.40%0.95° 89.30+16.55
Baechu® 1576.00£68.29 832.00+31.15°7 5.10+0.44% 78.46+16.48
Red pepper 1526.00£77.87 718.00+£22.27° 4.47+0.14™ 78.17+19.71
Garlic 1575.00%76.32 786.00+26.25% 3.78+0.28° 80.70+ 874

YValues are meanstSD(n=6).

PDifferent superscripts in the same column are significantly different at p<0.05.

YBaechu: Chinese cabbage
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Fig. 1. TBARS of oxidized LDI. of rabbit fed kimchi
ingredient diet for 12 week.
TBARS of oxidized LDL of cholesterol free diet group
at 7hrs was 24.66 X 10"
Values with different superscript are significantly
different at p<0.05.
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Fig. 2. Changes in plasma thiobarbituric acid reactive
substances(TBARS) value of rabbit fed kimchi
ingredient diet for 12 weeks.

TBARS value of cholesterol free diet at 12 week
was 1.90%0.60nmol/m} plasma.

Values with different superscript are significantly
different at p<0.05.

Table 2. Concentration of thiobarbituric acid reactive
substances(TBARS), peroxide values(POV),
and protein carbonyl values in the liver of
rabbits fed kimchi ingredient for 12 weeks

TBARS POV P“’bte‘“l

Group (nM/g uM/g fai,l/ony
tissue) Liver) AVimg

protein)
Control 2085+476""  33.24%1240° 1.46%0.26"
Baechu 1297+322" 1484+ 241° 083+0.19°
Red pepper 12.48+032® 1098+ 058° 1.09+031°
Garlic 10.72£071° 1368+ 1.77° L14+046°

YValues are means®SD(n=6).
TBARS, POV, and protein carbonyl value of cholesterol
free diet group were 15.89%1.68 nM/g tissue, 51.74%
8.63uM/g liver, and 0.627uM/mg protein.
“"“Different superscripts in the same column are signif-
icantly different(p<0.05)
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Table 3. Cu,Zn-SOD, Mn-SOD, catalase and glutathione peroxidase(GSH-px) activities in liver tissue of rabbits

fed control or kimchi ingredient diet

Group Cu,Zn-SOD Mn-SOD Catalase GSH-px
(NU/mg protein) (NU/mg protein) (U/mg protein) (U/mg protein)
Control 1.43x023*" 0.14£0.04 0.035+0.004™ 41.92% 404
Baechu 1.65+0.53* 0.15%0.01 0.031£0.005° 58.05%+13.40
Red pepper 1.78+0.69° 0.18£0.07 0.04310.004° 57.23+£22.37
Garlic 0.77£0.22° 0.08£0.05 0.076 £0.006° 539211448

"Values are means=SD(n=6).

The activities of Cu,Zn-SOD, Mn-SOD, catalase, and GSH-px for cholesterol free diet group were 0.93%0.75, 0.15+
0.05 NU/mg protein, 0.065£0.006 U/mg protein, and 41.92+4.04 U/mg protein/min.
*"*Values in columns without common superscripts are significantly different(p<0.05).
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Fig. 3. Changes in plasma vitamin E concentration of
rabbit fed kimchi ingredient diet for 12 weeks.
Plasma vitmain E concentration of cholesterol free
diet group at 12 week was 1.01£0.13ug/ml.
Values with different superscript are significantly
different at p<0.05.
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Table 4. Liver vitamin E and carotene concentration
of rabbits fed kimchi ingredient diet'” or

control
Grou Vitamin E Carotene
P (ug/g liver) (mg/g liver)
Control 0.12+0.01>" 0.81£0.12
Baechu 0.20+0.00° 0.92+0.13
Red pepper 0.33+£0.17° 0.82+0.08
Garlic 0.11+0.01° 0.84£0.04

YValues are means *SD(n=6).

Vitamin E and carotene concentration of cholesterol
free diet group were 0.051%£0.005 and 1.21 +0.18.
**Values in rows without €Common superscripts are sig-

nificantly different(p<0.05).
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oA Blelwl E &-&¢] 95914 2min lag phase/n mol
vitamin E, #&F< 30.2+7.6min lag phase/n mol
vitamin E2 2 %57 3} #x}oll Al LDL Abe 45 7}
el FE=7171 98 yhell HR) gL b d 2T
LDLAH3} $-57]7} 30222 of qu) o] 4} Ao &
74 3} Fatol] 9lei A LDL AbEHE 24 5}=d] 9le] u)
et E7} 9 s dvbw B wshel m(21), vlEhl
E+ LDL 41318 WA 8le] 597 3} 52 wha)2 o4
Prie ATFAHEE R 7 QIeh29,30). wheba] 2
Aol dzTol vl s} A28 HrbEe] dAu) et
U E $=7t & AL AANgE w3} w372
rhgell Akt EAlo] A AbstE Ao
# 83 uletql EE Aokst 2Hgo] 9ly) W) Folajx
S EisR=%

Z+9] carotene %%

Carotene %= &7 vla vl 3 13%, 2%7}
FT 1%, FET 3% AE 9S8 427k 49
A 2ol vhebdA] etk (Table 4). 3 2h 2 4 o] A
E2E carotenoidie 407) 0] 4O 2 o]FellA] 7)AF vk
o] 17} ¥l 7o) B-carotene, a-carotene, lycopene,
crocertin, B-cryptoxantin, halocyaxanthin, canthax-
anthin, 28] 3 methyl-carotenoate®]t}. B-& 4= 9l &
carotenoid®] 25%& A8} B-carotene- ) &4 &
ABA 2 F2]7)E AAT 4 UL singlet oxygend
A% 4 Qlrkar A Uek29). Jiallal 5(29) 4+
A # 3} B-carotenee] LDLY] Ab3}3 W8] & A &8}
A& B33 21} Gey 9 Puska(30)% o8] g LDL 4
3} AAAAE Bl Felgdvty Basigon 2
A2 S-S A A3 270l A S 31 2s}A)7)7) 9
&}oq carotenoid croceting 45413t S o E= A4
she] Az 2 taEglou A FH AT 24
A FEoE Wiy} ¢gldokz B wsle el Salonen
(22)2 14 5 follow-up AT 3 Y429 p-
carotene ¥ 58 £A 39S W ¥4 B-carotene =
7t VS E AT FAS AT AL B
3lgit}. Physician’s Health studyol & S 3=
22 gy yhe Aol e 3339 e WA wd
50mg<] B-carotened TF3 A3 A4 A A 37
HE B ge} W & 54%u) FAaAR-S Bgego
v, o] e 7-9] HEA = B-carotened A H 3 T A
35o] FA ol 9lelA] o2 7 Aot B R g}
T E a3, ¢, 2 o) A= B-carotene %
Ee ZF 2 oA el Apo)E HolA] skgirl

(@] ok
p= =

1% S 2 E Ao & A 33 E7]dA X229
FAr AL dolny] ste] wiE, EI1E whE
< A GFAY AR gl S 8%, 121
1%, vh5 1% vl &2 Arbste] 3L AFSslw A AF
5717kl b 5 245 Erbe] Wsl o ¥ vlely]
E wXx9} 749 kst aio) &4 2 dhatsieiofaal
Hlelnl B9} 7t2 | 520 Wale ZAstgich LDL A
3= Azke] 7 w3t wle} TBARSIHS 27kl 2 =
7 =E AAANEZF rhso) 71 Joketh 83 TBARS
H POVE] A7 70 jHeke djzFol vla] w3 o
Z74E, vbEdel A FrhpEo] st 1z, tETol
H&l) 35, ehgollA] #aksix] Aol A A= GHp
<0.05). ZtellA2] POV §Fek 2 protein carbonyl value=
2Ll Bl 2] A A) foll A Fghekp<0.05). HAF u]
Bl E ¥ 5t d2 T v)s] m3t39} ohsFel A
E5k3 7o) vlelw) E =& E o v &) s 229
TE/FFTNA =3P <0.05). 7ol &)k 4t
S} EAAE A4S E A3 Cu,Zn-SODS}F Mn-SOD= o
27 vls) v, 237} RFdlA T GAe] Egko
v BAIZ o7 {98t %] 99k T Catalase o) =70
Hla] 2271 vbEFell A FAjo] E9eHp<0.05). °]
Ao ARZ N G FA ALEHE 3 vk, 2
Z7H-E FYU2HE A0S 43T Br|olA] garg
A7) e o s B S st A5
A7} & LDL 438 dAlste £ vtEFdA
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