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Abstract

This study was to investigate the effect of 0.1% chitosan-ascorbate (CA) prepared

with different molecular weight (223, 746, 1,110 and 2,025 kDa) of chitosan on the changes
in antioxidant activity of mul-kimchi during storage at 10°C for 20 days. Animal experiments
were divided to 5 groups; normal control group (NC), high cholesterol diet group (HC), high
cholesterol diet mul-kimchi diet group (HCKC), high cholesterol diet and CA2025 containing
mul-kimchi administrated group (HCCA), and high cholesterol diet and 1/2 concentrated CA con-
taining mul-kimchi administrated group (HC2CA). Mul-kimchi juice was administered 0.5 mL
per 100 g body weight once a day and fed for 5 weeks. Electron donating activity of the 20
days-stored mul-kimchi with 0.1% CA showed higher activity (84.74~89.13%) than those of
control and ascorbic acid mul-kimchi (35.04 and 75.04%). Superoxide dismutase activities of the
kimchijuice with CA were higher in the higher molecular of chitosan. In the animal experiments,
the average body weight of the HCCA and HC2CA group were lower 6.9% and 8.4% than that
of HC control group, respectively. Hepatic glutathione content in HCCA and HC2CA group was
increased 22.5% and 9.1% as compared to HC group. Hepatic glutathione S-transferase activities
were significantly increased in the HCCA (219.9%) and HC2CA group (153.8%) compared to
NC group. Hepatic superoxide dismutase activity was highest in the HCCA group, and the activities
in CA groups were higher than those of NC and HC group.
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No. 1), T, ta}, nps, A7, T35 2 £2FFHLD)S
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Table 1. Composition of materials and experimental plots ( g )

Materials Cl C2

Mul-kimchi with chitosan-ascorbate”

CA223 CA746 CA1110 CA2025
Salted chinese cabbage 87 87 87 87 87 87
Salted radish 50 50 50 50 50 50
Green onion 3 3 3 3 3 3
Garlic 5 5 5 5 5 5
Ginger 3 3 3 3 3 3
Fresh red pepper 2 2 2 2 2
CA solution" - - 500 500 500 500
Ascorbic acid solution(0.2%) - 500 - - - -
Distilled water 500 - - - - -
Final salinity (%) 2 2 2 2 2 2

YCA(chitosan-ascorbate, CAs: CA-223, CA-746, CA-1110 and CA-2025) were prepared by reaction of 1 g chitosan with
different molecular weight(223, 746, 1110 and 2025 kDa) and 1 L of 0.2% ascorbic acid solution.
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Table 2. Composition of experimental diet (g/100 g of rat)
) Experimental groups"
Ingredients

NC HC HCKC HCCA HC2CA
Corn starch 15.00 10.00 10.00 10.00 10.00
Sucrose 50.00 48.75 48.75 48.75 48.75
Cellulose 5.00 5.00 5.00 5.00 5.00
Casein 20.00 20.00 20.00 20.00 20.00
Corn oil 5.00 5.00 5.00 5.00 5.00
Lard - 5.00 5.00 5.00 5.00
DL-methionine 0.30 0.30 0.30 0.30 0.30
Vitamin mix 1.00 1.00 1.00 1.00 1.00
Mineral mix 3.50 3.50 3.50 3.50 3.50
choline bitartrate 0.20 0.20 0.20 0.20 0.20
Cholesterol - 1.00 1.00 1.00 1.00
Sodium cholate - 0.25 0.25 0.25 0.25
Distilled water(mL/100 g of rat) 0.50 0.50 - - -
Mul-kimchi juice(mL/100 g of rat) - - 0.50 - -
Mul-kimchi juice with CA-2025(mL/100 g of rat) - - - 0.50 -
Mul-kimchi juice with 2CA-2025(mL/100 g of rat) - - - - 0.50

DAbbreviation: NC; normal control, HC; high cholesterol diets, HCKC; high cholesterol diets with mul-kimchi juice admin-
istration, HCCA; high cholesterol diets with CA2025 containing mul-kimchi juice administration, HC2CA; high cholesterol

diets with 1/2 concentrated CA2025 adminstration.

Perfused liver

-added 4 volume of 0.25 M sucrose

Homogenate

-centrifuged at 600xg for 10 min

1
’ Pellet ‘ ‘ Supernatant ‘

-centrifuged at 10,000 x g for 20 min
[ \
Pellet Supernatant
(Mitochondrial (Postmitochondrial
fraction) fraction: PMF)

Fig. 1. Preparation procedure of subcellular fraction from

hepatic tissue of rat.
H, 3FS FFF glutathione (Sigma-Aldrich Co.,
Saint Louis, Missouri, USA)2] A Aol oJsl] 4t=
sted pmole/g -2 YERH AT

Glutathione S-transferase (GST) €42 Habig 5
[10]¢] ¥l w2} 0.1 M potassium phosphate buffer
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4 715 SPSS(Statistical Package for Social Sciences,

SPSS Inc., Chicago, IL, USA) software package pro-
gram= ©]-8-3}%] Duncan's multiple range testE 3§35}

chitosan®. 2 A| =3t CAE 0.1% H 7}t
AAE 10CAA 2097 Aets 52t
ZAL-g-o] 5 (Table 3) 2 SODEA (Table 4)= =43}
At FE LY AT TS 7T LA (CHl
A 45.9%, 0.2% ascorbic acid =7 %] 2 CA H7} B4

2| 242} 88.1~92.7%2] =2 B Hlon, 209°] 4
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Table 3. Changes in electron donating ability of the mul-kim-

chi during fermentation at 10C

Fermentation periods (day)

Samples”
0 10 20

Cl 45.87+0.62°4?  42.10+1.63®  35.04+0.13%

2 89.77+0.73%A  82.04+0.11°®  75.0440.51°C
CA223 92724024  90.94+0.53*®  89.13+0.81%
CA746  90.72+0.19°*  87.59+0.20°®  85.49+0.36°C
CA1110 89.48+0.41%%  87.06+0.24°®  84.12+0.25
CA2025 88.12+0.96%  88.21+0.19**  84.74+0.52%8
DSee Table 2.

PFach value is meantSD of experimental group, n=10.
Different alphabets within a same row(A-C) and a same
column(a-d) in each values show statistically difference at
p<0.05 by Duncan's multiple range test.

Table 4. Changes in superoxide dismutase activity of the
mul-kimch during fermentation at 10T

Fermentation periods (day)

Samples”
0 10 20
Cl 423+0.0982  6.71+1.03% 5.76+1.15%8
2 66.21+1.94%  65.4440.23*  45.38+0.54F
CA223  71.65£2.23"%  56.60+1.92F  44.30+3.34
CA746  61.61£1.41°%%  60.97+0.50**  53.31+1.24°"
CA1110 63.34+1.48%"  64.64+2.26"  57.08+0.46"
CA2025 67.19+0.97°*  65.66+2.15*  58.28+0.38%8
DSee Table 2.

PEach value is meantSD of experimental group, n=10.
Different alphabets within a same row(A-C) and a same
column(a-d) in each values show statistically difference at
p<0.05 by Duncan's multiple range test.
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Table 5. Body weight, weight gain, feed intake and feed efficiency ratio(FER) of rats fed with high cholesterol diet containing

mul-kimchi with chitosan-ascorbate for 5 weeks

Groups" Initial weight(g) Final weight(g) Weight gain (g/day) Feed intake (g/day) FER
NC 162.90+11.8152 335.10+23.01™ 4.92+0.49" 23.46+2.78" 0.21+0.02"°
HC 163.63£11.65 352.63+£22.72 5.40+0.32 19.93+3.88 0.24+0.04
HCKC 165.06+10.91 328.86+21.42 4.68+0.48 23.03+2.24 0.21+0.05
HCCA 162.25+ 9.85 328.15+29.97 4.74+0.42 21.41£1.69 0.25+0.04
HC2CA 161.92+10.04 322.92+24.95 4.60+0.40 19.87+1.49 0.24+0.02
USee Table 2.

PEach value is meantSD of experimental group, n=10. NS: not significant.
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NC HCKC HCCA HC2CA

Fig 2. Effects of mul-kimchi on hepatic glutathione in rats
fed high cholesterol diets. All values are meant+ SD(n=10).
Different alphabets on the bars are significantly different at
p<0.05 by Duncan's multiple range test. The experimental
groups are the same as Table 2.
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tzA 9] GST 84S 548 23+ Fig. 3% &
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60.65), HCCA(825.03+51.16) & HC2CAT(654.57+
3.44) 25 Fo)F o7 GST Ao Z718 U 1
ZFoll Al HCCAT- A 71 FE8] &4 BAth

GSTE WeoldAd &4, 4dEd, 5454 59
ARHE 283 WA F4E FollA 1348 &
2 ol 893 glutathioneE #7135l glutathione
thioester(R-S-G)& FAd3sl= HH&S Sulst= &4
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ERAANA =2 E4s EJ ?4_’2}3 FrkstA sl =

5ol Qe AN Zelth
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CA #7} 2249 Fo47F AW superoxide dis-
mutase (SOD) &40 FlA= Y& &S 23 =
Fig. 49} 2t} 1 A3} HCCA oA 7Hd =& &4

1000

800

600

400

200 I
0

HCKC HCCA HC2CA
Fig 3. Effects of mul-klmchl on hepatic glutathione S-trans-
ferase in rats fed high cholesterol diets. All values are
mean+SD(n=10). Different alphabets on the bars are sig-
nificantly different at p<0.05 by Duncan's multiple range test.
The experimental groups are the same as Table 2.

GST (nmole/mg protein/min)
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HCKC HCCA HC2CA
Fig 4. Effects of mul-kimchi on hepatic superoxide dismutase
activity in rats fed high cholesterol diets. All values are
mean+SD(n=10). Values with a column with different super-
scripts are significantly differernt at p<0.05 by duncan's test.
The experimental groups are the same as Table 2.

SOD activity (units/mg-protein/min)
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