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Abstract

This study was performed to investigate the effect of kimchi intake on antiaging characteristics in liver
of senescence-accelerated mouse (SAM) in terms of free radical production and anti-oxidative enzyme activities.
Two hundred twenty SAM were divided into four groups and fed kimchi diet for 12 months. Experimental
groups were kimchi free AIN-76 diet (control) group, Korean cabbage kimchi diet (KCK) group, mustard leaf
added (30%) Korean cabbage kirmchi diet (MKCK) group, and mustard leaf kimchi diet (MLK) group. Amount
of freeze—dried kimchi added to the diet was 5% that is equivalent to 50 g of fresh kimchi. Concentrations
of total free radical, OH radical, H20: in the liver significantly increased as aged (p<0.05). But those free radical
concentrations from kimchi diet groups were lower than those of control (p<0.05). Among kimchi groups, MKCK
and MLK groups showed greater inhibiting effect than KCK. Antioxidant enzyme activities of Cu,Zn-50D,
Mn-S0D, GSH-px, catalase and GSH/GSSG in kimchi groups were significantly increased (p<0.05) compared
to the control. In conclusion, kimchi seems to reduce free radical production and increase antl-oxidative enzyme
activities. It can be interpreted that these results could be a partial contributor for retarding aging. Among kimchi
variety tested in this experiment, MKCK and MLK seem to have greater effect than KCK. Further study is
needed to find out the mechanism of kimchi on retarding aging.
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Table 1. Recipes for the experimental kimchi preparation
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Mustard leaf added

. 3)
Korean cabbage kimchi® Mustard leaf kimchi

Ingredients Korean cabbage kimchi"
Brined Chinese cabbage 100.0 (81.6)
Brined mustard leaf 0.0 ( 0.0)
Red pepper powder 25( 20
Garlic 14( 1.1
Ginger 0.6(05)
Fermented shrimp juice 0.0 ( 0.0)
Fermented anchovy sauce 20( 1.6)
Fish pickled juice 0.0C 0.0}
Glutinous rice paste 0.0( 0.0)
Sugar 1.0( 0.8
Radish 13.0( 98)
Green onion 200 16)
Shrimp stock 0.0( 0.0

70.0 (59.4) 0.0( 0.0)
30.0 (25.4) 100.0 (74.6)
40( 34) 30( 6.0
37(3D 25019
0.2(02) 0.7(05)
23019 0.0( 0.0
0.0 0.0 11.0 ( 8.4
23019 0.0 00
13011 8.0( 60
1.0( 0.8 06(04)
0.0( 0.0 0.0 0.0)
0.0( 00 30(22)
4.3( 36) 0.0( 0.0

YRecipe is quantitatively standardized based on recipes from cooking books and publications by Cho (14) at Kimchi Research

Insntute at Pusan National University.

R(,mpc is modified Korean cabbage kimchi formulated by Song & Moon (16) to increase antiatherogenic property by adding 30%
mustard leaf. Korean cabbage kimchi recipe was developed for the “noted kimchi” mainly focusing on the taste at Kimchi Research

Instltute at Pusan National University.

YRecipe is developed for the “noted mustard leaf kimchi” focusing on low-salty taste by Hyun (15) at Kimchi Research Tnstitute

at Pusan National University.



A7 28E2137 29 fej7] 44 2 Fagns S vlAE 4 111

Table 2. Compositions of experimental diets"” for the animal
study

Groups

Ingredients (%)

Control? KCK” MKCK” MLEK?
Casein 20.00 19.70 19.47 1953
Corn starch 15.00 11.80 12.15 1252
Corn oil 5.00 487 481 1.75
Lard 10.00 10.00 10.00 10.00
Cellulose 5.00 365 3.60 3.23
Sucrose 40.00 40.00 40.00 40.00

Choline bitartrate 0.20 0.20 0.20 0.20
Vitamin mix. 1.00 1.00 1.00 1.00

Mineral mix. 350 3.60 3.50 3.50
D,L-Methionine 0.30 0.30 0.30 0.30
NaCl 253 - - -
BK powder 5.00 - -
MB powder - - 5.00 -
MK powder - - - 5.00

"n order to meet the equal calory and fiber level among diets,
carbohydrate, protein, lipid and fiber contents of freeze—dried

, kimchi were analyzed and calculated.

YControl diet was prepared following AIN-76 guidelines for mouse
experiment.

YKCK: Korean cabbage kimchi group was fed control diet con-
taining 5% of freeze-dried Korean cabbage kimchi.

YMKCK: Mustard leaf added Korean cabbage kimchi group was
fed control diet containing 5% of freeze-dried mustard leaf
(3096) added Korean cabbage kimchi.

IMLK: Mustard leaf kimchi group was fed control diet con-
taining 5% of freeze-dried mustard leaf kimchi.
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Table 3. Concentrations of total free radical, OH radical and Hz0: in liver of SAM [ed various kimchi diet for 12 months

Feeding L Total free radical OH radical H.0:
period Group (flugrescence/mg protein/min) (nM/mg _protein) (uM/mg protein)
0 mon 4.44+0.797 0.132%0.04 0.121 £0.07
Control 10.15+3.13% 0.136+0.05° 0.137+0.07*
6 mon KCK 6.73%1.50° o.134ro.04: 0.126fr0,06:
MKCK 477097 0.103%£0.03 0.134%0.07
MLK 7.29%2.10° 0.1310.01° 0.125+0.07"
Control 21.07+3.41% 0.308%0.05" 0.387+0.10°
12 mon KCK 16.83+231 0.220+0.01" 0.254=0.09°
MKCK 15.97+2.74™ 0.243+0.01" 0.275%0.09°
MLK 14.04F2.06° 0.239£0.01" 0.2860.08"

i)See the legend of Table 2.
“Data are mean=standard deviation.

“Data in column at the same feeding period were significantly different analyzed by one way ANOVA followed Duncan’s multiple

range test at p<0.05.
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Table 4. Concentrations of GSH, GSSG and GSH/GSSG ratio
in liver of SAM fed various kimchi diet for 12 months

Feeding G n GSH GSS5G GSH/GSSG
period Toup (intensity) (intensity)

Control 12.12+0.34%Y  6747+1.04° 0.18%0.01"
KCK 12072047 34661055 0.35+0.0%

bmon  VIKCK 1146+029° 33112072 0.35+0.01°
MLK ~ 1111%042°  31.18£03%° 036+0.01"
Control 12.681269°  4602+2547 033%0.10°
19 mon KCK  1617£227"  3642%13.06 039=021°

36104 546 043=0.03°
32.78%+ 577 043007

MKCK 1524%1.31"
MLK  13.802.39°

YSce the legend of Table 2.
“Data are meanTstandard deviation.
*Data in colurmn at the same feeding period were significantly
different analyzed by one way ANOVA followed Duncan's
multiple range test at p<0.0b.
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Table 5. Activities of Cu,Zn-S0OD, Mo-SOD, GSH-px and catalase in liver of SAM fed various kimchi diet for 12 months

Feeding Group® Cu,Zn-50D Mn-S0D GSH-px Catalase
period roup NU/mg protein NU/mg protein mU/mg protein mU/mg protein
0 mon 152.85+26.26 20.94+2.75 31.00£10.00 110.00100
Control 148.77£30.09% 26.00%5.12 26.74+13.80° 30.34* 947"
6 mon KCK 190.66+18.19° 26.45T17.9 2729+ 8,15° 4253* 167
MKCK 224.66+£20.07"° 27.86=0.41 22.48+11.34% 49.84+31.35°
MLK 259.47+16.55° 31122502 1953+ 883" 4686+ 9.44°
Control 165.80+£27.44 30724557 491% 256 42.13+15.88°
12 mon KCK 199.49+77.22 34.12+7.81% 6.34% 081 4706 576"
MKCK 211.85+91.19 39.30 £ 2.30% 542+ 219 46.03: 6.86™
MLK 176.04%23.05 40.31+4.96" 7.681+ 7.60 54.62+1552°

Sec the legend of Table 2

Data are mean= standard dev1at10r1

¥Data in column at the same feeding period were significantly different analyzed by one way ANOVA followed Duncan’s multiple
range test at p<0.05.
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Table 6. Concentration of TBARS production in liver of SAM
fed various kimchi diet [or 12 months

Feeding N TBARS

period Group (aM/100 mg tissue)

0 mon 70.08+1.007
Control 120.06+ 1.86asj

6 mon KCK 109.12+2.35°
MKCK 106.42 + 4. 45°
MLK 95.37+4.59°
Control 154.79£6 58"

12 mon KCK 128.92£19.46°
MKCK 145.27+4.33°
MLK 152.37 £ 1.81°"

?See the legend of Table 2.

“Data are mean=standard deviation.

¥Data in column at the same feeding period were significantly
different analyzed by one way ANOVA followed Duncan’s
multiple range test at p<0.05.

TBARS#-2 #2134 2 2 (p<0.05) A5a A& 715 o) we}
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