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Antioxidant Effects of Sea Tangle Added Korean
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Abstract

The antioxidant effect of Korean cabbage kimchi containing 20% of sea tangle (SK) was studied in the
rats fed with high fat diet (HFD) for 8 weeks. The rats (n=40) were divided into four experimental groups
as a high fat diet group (HFD), HFD supplemented either with Korean cabbage kimchi used as experimental
control (HCK), with SK (HSK), or with J-kimchi (HJK) that was purchased at the local market. The amount
of kimchi supplemented was 10%. DPPH radical scavenging activities of SK were significantly higher than
those of CK. Kimchi suppressed the hepatic lipid peroxidation significantly, especially by HSK (p<0.05).
Inhibition of thiobarbituric acid reactive substances (TBARS) formation in HSK was the greatest among the
kimchi groups (p<0.05). The activities of Cu * Zn-superoxide dismutase (SOD), Mn-SOD and catalase
decreased significantly (p<0.05) by kimchi supplementation. SOD and catalase activities of HSK were found
to be the lowest among the kimchi groups. The decreased enzyme activity in kimchi group might be due to
the less amount of lipid peroxides produced in the rats fed kimchi diet. The lowest antioxidative enzyme
activities observed in HSK were in line with those of hepatic POV and TBARS of HSK. Our findings confirmed
that kimchi acted as an antioxidant in the high fat fed rats and its antioxidant effect was significantly increased

by the addition of sea tangle.
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g w742 APk gA vk B Boll 1& AX dlHA
g2 A7|E HolA ALESIAT. TARF H 7T w3
Z](Sea tangle added kimchi; SK) @lAl3<= A< w3 60
g, AP 20 g, § 15 g, ¥ 5 g, AE7HF 32 g, vi=
14 g A7 05 g, BXHA 2 g, AT 09 g, HEF X (Control
kimchi; CK) #lA19+ A<l vi5 100 g, 7 13 g, 3 2 g,
N7V 35 g, vHE 15 g, A 06 g, BX NS 22 g, AE
1 golth. thAlmt 7t X, 21X 9 Al HH T e J-4
2](J-kimchi; JK)= 5°C2 A4 ® X443 (HNR2217S,
S Electronics, Korea)ol| Al R#3lAch A9 HEF A 5%
= 21+0.1%°lA k. AA Y =71 0.75+0.05%9 =23}
Ae W 4 dxst FEAE AEE AMESIATH

=
N
N

479 9] Sprague-Dawley(SD)A & F 40v}8] & +
A((F)LLIAE, X&) 747 dutdo]l=2 HZA7] & A
o AFE-SIATH AE -2 A o] (High fat diet group,
HFD), HZZX*(HFD containing freeze dried control
kimchi, HCK), ©A|v} 37} X+ (HFD containing freeze
dried control kimchi supplemented with 20% of sea tangle,
HSK), Z18]a J-ZIX+(HFD containing freeze dried
J-kimchi, HJK)2. 2 &5 43to|t), AFAIZ}F A] ZF #(n=10)
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Table 1. Composition of the experimental diet?
(g/100 g diet)

Experimental groupsQ)

Ingredients HFD  HCK  HSK  HJK
Casein 20 20 20 20
Sucrose 40 39.4 39.5 39.4
Corn starch 10 10 10 10
Corn oil 5 4.7 4.8 4.7
Lard 15 15 15 15
Cellulose 5 5 5 5
DL-methionine 0.2 0.2 0.2 0.2
AIN-mineral mixture 35 35 35 35
AIN-vitamin mixture 1 1 1 1
Choline bitarate 0.3 0.3 0.3 0.3
Freeze dried kimchi - 10 10 10

Total 100 109.1 109.3 109.1

The diet was prepared according to AIN-93 guide line. The
calorie of diets are the same among the experimental groups
(460 kcal/100 g).

YHFD: high fat diet, HCK: high fat diet containing control kim-

chi (CK), HSK: high fat diet containing sea tangle kimchi,
HJK: high fat diet containing J kimchi.
CK: Korean cabbage kimchi used for the control. Brined
Korean cabbage 100 g, radish 13 g, green onion 2 g, red pepper
powder 3.5 g, ginger 0.6 g, garlic 1.4 g, fermented anchovy
juice 2.2 g. SK: CK supplemented with 20% sea tangle. Brined
Korean cabbage 60 g, sea tangle 20 g, radish 15 g, carrot 5
g, red pepper powder 3.2 g, garlic 1.4 g, ginger 0.5 g, fermented
anchovy juice 2.0 g, sugar 0.9 g. JK: Commercially available
Korean cabbage J-kimchi of D company.
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sted 718 AS AAS & HEeAt 12 AYAEFE
Z AL T FES AAF AASNL A AR 7R
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DPPHE 0|2t Rel2iC|Z A7{ed =3

FEW¥, 5 25 pg/mL)E FHIS ZF Ao 11-di-

phenyl-2-picrylhydrazyl(DPPH) 92 7}58le] 517 nmoll
A EFF=E =459 911). oJw) DPPH £27A%52 HZET
@l Vit. C(ascorbic acid)9} Bl ate] %2 YeERNATH

28 =29 XA M5 MME =Y

HAE AT F9 AHEE ol A thiobarbituric
acid reactive substance(TBARS) &X=(12)¢} peroxide val-
ue(POV)(13)E =A3Ath 7+ ZZ ) 10819 phosphate
buffer(pH 7.4)2 3 7}38t4d glass teflon homogenizer2 Zo}
F #ANE 2ASAY TBARS $% S4& 3 #29S
3,000 rpmolA 1087 AR )b]'%°“ 1 mLel
TBARS £9(0.4% TBA, 15% TCA, 25% HCl) 2 mL&
7}t 95~100°C &0 A 2083 ‘ﬂ%% A AT 4+
Eo A 2413 & 3000 rpmoll A 10837F LA E 2] sle] ghula
TS AAT 4F5HE 532 nmollH FFEE SAIAT
Al F9 TBARSY 5%+ malondialdehyde(MDA)S] %
FRHAozR i T3l MDAC nmoleZA] YERJ AT
Aol chloroform : methanol(2:1) E%H-&
A7 sk 7(] 4s FE9 8E AL AEE AUk
o 7)9l acetic acid : chloroform(3:2, v/v) T NS H7}s}
ar “g‘*]zzﬂ (303 olu)s WAL H KIE H7bete bl
A X8 & 05% cadmium acetate &8-S H 7}t 3,000
rpmol A 10827 AR S the, 45N S 353 nmoll A &
FEE S48 0H13). £F AFFAL cumene hydro-
peroxideZ 2} 5} .

*if B4 84 =Y

Aol i3] 10819 W 50 mM phosphate buffer(pH
14)E %4 7}3led glass teflon homogenizer2 2 3}3} At}
7t A H-E 3000 rpmol Al 1083 YRS & 45
9 (post-nucleus fraction)& catalase 538 A5 Z A&
At A5 dS gA] 13,000 rpmol A 2087 LA E2) 8}
o] 1 A2 (post-mitochondria fraction)& Cu + Zn-SOD
=, ZAE (mitochondria fraction)& Mn-SOD &3 & A&
Z ALEEH T B4 A7EA] -70°C2] deeper freezeroll X%
a3k 24 Alg o] Bl FEE LowryH 22 37933
t}(14).

Catalase 84-& A2 100 pLol 50 mM phosphate buf-
fer(pH 7.0) 2.0 mLES 7}3ta o179 30 mM H.0-8 <
1.0 mL< 7}8Fed 240 nmell A 183 F3 = H3tE SA3)
o catalase 84S SG3FATHID).

Cu * Zn-SOD ¥ Mn-SOD &4 =4 -& Oyanagui®d] W
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H(16)0. 2 AFEslH o AlE9 0.1 mLol 7% 05 mL,
AAeF 0.2 mL(52.125 mg hydroxylamine+102.1 mg hypo-
xanthine/250 mL DW), BA]2F 0.2 mL(20 pL 3.75 mM xan-
thine oxidase+0.9939 mg EDTA/26.7 mL phosphate buf-
fer pH 82)& 7} &8sl 37°C g-&FZo A 4087 |t
SAZ & CAIeF 2.0 mL(300 mg sulfanilic acid+5.0 mg
N-1-naphthylethyene diamine acid/500 mL 16.7% acetic
acidE A7} @3t d2oA 2083 B g T 550 nmel|
A FHEE A8, RFAFA 930 superoxide dis—
mutase(U/mg protein) & 7 &3} A}
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Fig. 1. DPPH scavenging effect of kimchi®.

abADACData are significantly different by one-way ANOVA
followed by Duncan’s multiple range test at the 0.05 level of
significance. For the kimchi recipe, see the legend of Table 1.
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Table 2. Hepatic lipid oxidation inhibition by kimchi
supplementation in the rats fed high fat diets for 8 weeks

Group” TBARS POV
(nmole MDA/g liver) (umol H»O»/g liver)
HFD 24.68+2.74% 17.55+0.77°
HCK 17.05+0.29 11.10+0.50°
HSK 14.13+0.10° 11.19+0.43°
HJK 15651 +1.06™ 12.41+0.44°

USee the legend of Table 1.

Values are mean+SD (n=10). ““Data are significantly different
by one-way ANOVA followed Duncan’s multiple range test
at the 0.05 level of significance.
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Fig. 2. Catalase activity of rat fed high fat diets supple-
mented with kimchi for 8 weeks”.

DSee the legend of Table 1.

Values are mean+SD (n=10). *“Data are significantly different
by one-way ANOVA followed by Duncan’s multiple range test
at the 0.05 level of significance.
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Fig. 3. Cu * Zn-SOD and Mn-SOD activities of the rat fed high fat diets supplemented with kimchi for 8 weeks?.

DSee the legend of Table 1. Values are mean+SD (n=10).

““Data are significantly different by one-way ANOVA followed by Duncan’s multiple range test at the 0.05 level of significance.
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