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Effect of Different Kimchi Diets on Oxidation and Photooxidation in
Liver and Skin of Hairless Mice
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Abstract
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“Biohealth Products Research Center, Food Science Institute, and School of Food and Life Science,

Kimchi contains various antioxidative components, therefore it is expected that kimchi have the inhibitory
activity on aging. Among the many factor related to aging, UV radiation is the easiest way to induce skin aging.
This experiment was designed to demonstrate the antioxidative activity of dietary kimchi with and without
UV radiation in tissues. Lyophilized Korean cabbage kimchi, mustard leaf kimchi and buchu kimchi were used
for measurement of the contents of antioxidative components. Chlorophyll contents in buchu and mustard leaf
kimchi were higher than cabbage kimchi, and the contents of carotene and ascorbic acid were higher in the
mustard leaf kimchi. To clarify the antioxidative activity of various kimchi diets in vivo system, hairless mice
were fed the diet containing 10% lyophilized kimchi for 20 weeks. Contents of superoxide anion and hydroxyl
radical in liver were not shown significant differences, however hydrogen peroxide were significantly decreased
in mustard leaf and buchu kimchi diet groups. Supplementation of all kinds of kimchi diets attenuated the hepatic
MDA accumulation, especially in mustard leaf and leek kimchi group. In the skin, the contents of MDA were
decreased in kimchi groups compared to control group, especially the buchu kimchi diet significantly inhibited
the lipid peroxidation. To elucidate the effect of kimchi diets on photooxidation, the extent of oxidative damage
in liver and skin was measured after UVB radiation treatment. The contents of lipid peroxides was decreased
in mustard leaf kimchi group and cabbage kimchi group compared to control, while lipid peroxidation was
increased in buchu kimchi diet group. It suggests that chlorophylls and other antioxidative nutrients in the
various kimchi diets are related to antioxidation or photooxidation and it might be needed further study to

certify the exact mechanisms.
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Table 1. Recipe for experimental kimchi preparation

(unit : g)
Korean Mustard
. Buchu
Ingredients cabbage leaf kimchi
kimchi kimchi
Brined Korean cabbage 100.0 - -
Brined mustard leaf - 100.0 -
Brined buchu - - 100.0
Red pepper powder 35 14.3 17.2
Garlic 14 4.2 49
Ginger 0.6 2.8 3.2
Fermented anchovy sauce 2.2 14.3 16.5
Glutinous rice paste - 10.7 13.0
Sugar 1.0 2.0
Radish 13.0 ~ -
Green onion 2.0 - -
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Table 2. Composition of experimental diets for the animal study (%)
Ingredients Control” Korean cabbage kimchi Mustard leaf kimchi Buchu kimchi
Casein” 20.00 17.46 17.24 17.31
Corn starch” 65.00 60.22 60.41 61.68
Corn oiﬁi 5.00 458 454 433
Cellulose™ 5.00 2.74 2.81 1.68
Choline bitartrate” ? 0.20 0.20 0.20 0.20
Vitamin mlxture 1.00 1.00 1.00 1.00
Mineral mlxture 3.50 3.50 3.50 3.50
D,L-Methionine” 0.30 0.30 0.30 0.30
Korean cabbage kimchi powder - 10.00 - -
Mustard leaf kimchi powder - - 10.00 -

- - 10.00

Buchu kimchi powder -

YControl diet was prepared following AIN-76 guxdelmes for mouse expenment

21~5)

Biochemical Co. (USA).
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M EFxe] 28 23Js37 FBAL(22000 M 'em HE o]
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mhef ko] Alzstola, #% FAHE Kim 5(32)2] el
whe} Al zstg ol &, AR ko] 72222 100 #9]9] 1.15%
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et HE S g F o] 3RS
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A7 3 cm<l petri dishel] #¢] ¢ 2 mmA £ F77} = A
T8t w3 A1 A B light(FSX24T12)7F A 2= o) 9l
2] Al 2 A}F7](National Biological Corporation, Ohio, USA)

Ingredients were prepared from following. *'Sigma Chemical Co. (USA),

¥Daesang Co. (Korea), °CJ Co. (Korea),”ICN
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SEEE
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o 22329 p-7}& -l ascorbic acidet & #H & =S Ta-
ble 3ol vebuiodch miSA X e] & FR2F T2 60+
0.1 mg%93l vhd 7tz x| o} R3] & F22d FoFd
130.7+0.12} 376.4 4.5 mg% = vl 57 2] ol] ®] 3| ‘:a_l% B3
gtow] p-7hzEl e WS4 2 7F 27.0£2.2 mg% S, 7
2= 860107, ¥-F0AE 543£1.0 mg%E LMJE}
Ascorbic acid §H#-2 7Hzk 885.01%1.3, 1285.0+0.6, 900.0+
12 mg% & 771 A ol 4] ohax gk ar vl 70 %] o 370 ] ol
M Al Aoz vebgel dEgd gk w52l

Table 3. Contents of chlorophyll, B-carotene, ascorbic acid
and total phenol in lyophilized kimchi (unit: mg%)

Samples Korean cabbage Mustard leaf Buchu

Ingredients kimchi kimchi kimchi
Total chlorophyll 6.0£0.1" 130.7£0.1 3764%45
Chlorophyll a 23%£01 91.4%02 264.0%43
Chlorophyll b 3.7+0.1 39.3+0.1 111.9%3.2
B-Carotene 27.0%+2.2 86.0+0.7 543*1.0
Ascorbic acid 885.0+1.3 1285106 900.0+1.2
Total phenol 178104 222+08 257%14

YData are expressed as meanstSD (n=3).
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Fig. 2. Photosensitivity on lipid oxidation'’ of liver homo-
genate of hairless mouse fed various kinds of kimchi diet
for 20 weeks.

"Data are expressed as meansEtSD (n=6).

abABNTeans with the different letters are significantly different
by Duncan’s multiple range test (p<0.05).
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F ig. 1. Contents" of reactive oxygen species in liver of hairless mouse fed various kinds of kimchi diet for 20 weeks.

Data are expressed as means*SD (n=6).

Data are not significantly different among experimental groups.

eans with the different letters are significantly different by Duncan’s multiple range test (p<0.05).
C: Control group, KCK: Korean cabbage kimchi diet group, MK: Mustard leaf kimchi diet group, BK: Buchu kimchi diet group.
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Tig. 3. Photosensitivity on protein oxidation" of liver homo-
genate of hairless mouse fed various kinds of kimchi diet
for 20 weeks.

lYJI__)ata are expressed as means £SD (n=6).

N*Data are not significantly different among experimental groups.
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Fig. 4. Photosensitivity on lipid oxidation" of skin homo-
genate of hairless mouse fed various kinds of kimchi diet
for 20 weeks.

"Data are expressed as means=SD (n=6).

abADBN feans with the different letters are significantly different
by Duncan’s multiple range test (p<0.05).



296 R

Aol zp A& 2SS Holls BE FolA XA HAtE
€ #el Frkstdom 2T 79 111.5%14.20 nmole/
100 mg protein® & ZA}A o] w) &} X) 2 3}4F3}E-0] 53%1L}
Z7Fsldch(Fig. 4). bl A o] 2|2 4ks} A z}ol F-AFstA wl
FRARTEH JRAA T A5 23 2ALF MDA §3
78.94+22.802} 90.72+14.00 nmole/100 mg proteino. &
Z3ol vla fFoH o7 Ao Abstrt A= el et
HZF71 272 MDA 52 116.16 £7.40 nmole/100 mg pro-
tein® 2 th27-2] XA 4bsA T o} fralgk 2 o2 eyl
(Fig. 4).

| Fof 9] whaill Al o] A3t 2T H4
carbonyls nmole/mg protein& 2 v}elyta wuj —7}=7n =79

749 21.8611.36, 77 2 22 18.3220.82, 7]
+0.82 carbonyls nmole/mg protein &2 2] ¢
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A7 AHRE Yebl Aok (Fig. 5). A9 A
o] el Al ¥ R E oA Zr1Ele] o)
30.82+1.18 carbonyls nmole/mg proteine] ¢, w37 2
2 26.32+1.31, 73 AT 21.8210.50 carbonyls nmole/

mg protein®.2 tFFof vl F-2Aal ol Hglont
k7t ZFA i) vt B-F A X Ao Al AR ok
2 432 el &= carbonyl #8Fe) 31.77£0.64 nmole/mg
protein®.2 ¥-3712 9] A& FAbstd] g R aHS
vreh R A ekt (Fig. 5).
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= BE X T A ] Aabsrt JAH AT F- 57029
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Arstr} Frbetd 3 wi Sl 219 2t 5‘]%}41/‘1*‘5 =] ]
3 Akstrt A = 9 7

7‘3
oa} BENAPANE ZrbehE A

tlo

a0 | QUVirradiation (-)
BUVirradiation (+)
30

20

nmol carbonyls/mg protein

10 |

C KCK MK BK

Fig. 5. Photosensitivity on protein oxidation” of skin homo-
genate of hairless mouse fed various kinds of kimchi diet
for 20 weeks.

l_’Data are expressed as means£SD (n=6).

™ Data are not significantly different among experimental groups.
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