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Abstract

The purpose of the present study was to investigate the effect of enzymatic hydrolysate (extract) of
Salicornia herbacea L. (Korean name: Hamcho) on antioxidative defense system in rats fed high cholesterol
diet. Rats were divided into six experimental groups which are composed of normal diet group, normal diet
group supplemented with 2% Hamcho extract, high cholesterol diet group, high cholesterol diet groups
supplemented with 196, 2% and 4% Hamcho extracts. The activity of serum glutamate oxaloacetae transaminase
in rats was not different among all experimental groups, while the activity of glutamate pyruvate transaminase
in groups supplemented with Hamcho extract was significantly lower than that of high cholesterol control
group. Supplementation of Hamcho extract (SHE) to the high cholesterol fed rats resulted in increased activities
of hepatic superoxide dismutase and glutathione peroxidase. However, there was no significant difference in
the activity of hepatic catalase among all experimental groups. SHE also resulted in decreased levels of hepatic
thiobarbituric acid reactive substances and mitochondrial carbonyl values. Those effects were higher to some
extent in 2% and 4% Hamcho extract groups than those of high cholesterol control group. These results suggest
that enzymatic hydrolysate of Hamcho may reduce oxidative damage by activation of antioxidative defense
system in rats fed high cholesterol diets.
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Table 1. Diet compositions of experimental groups

(g/kg diet)
Ingredient Groupsl)
N NW-2 C CW-1 CW-2 CW-4
Corn starch 650 644.7 636.5 633.8 631.2 6259

Casein 150 150 150 150 150 150
Sucrose 5 50 50 50 50 50
Mineral mixture? 40 40 40 40 40 40
Vitamin mixture® 10 10 10 10 10 10

Corn oil 50 50 50 50 50 50
Cellulose 50 50 50 50 50 50
Cholate - - 2 2 2 2
Choline bitrartrate - - 15 15 15 15
Cholesterol - - 10 10 10 10
Salicornia herbacea - 5.3 - 2.7 53 106
Total 1000 1000 1000 1000 1000 1000

PN: Normal diet group, NW-2: normal diet group supplemented
with 2% Hamcho extract, C: high cholesterol diet group,
CW-1: high cholesterol diet group supplemented with 196
Hamcho extract, CW-2: high cholesterol diet group supple-
mented with 2% Hamcho extract, CW-4: high cholesterol diet
group supplemented with 4% Hamcho extract.

Y AIN-76 mineral mixture (g/kg mixture).

YAIN-76 vitamin mixture (mg/kg mixture).
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Table 2. Body weight gain and liver index in rats fed high
cholesterol for 3 weeks with enzymatic hydrolysate of
Hamcho

Groups” Body weight gain {g) Liver index (g/100 g BW.)
N 119.02£7.037% 3.34%0.25°
NW-2 121.75+6.85° 3.77+0.41%°
C 142.05E4.77° 4.46+0.66"
CW-1 136.20+8.89% 5.07+0.49°
CW-2 134.12+7.68" 5.23+0.26"
CW-4 130.01 £5.81* 5.360.30°

1)Experimental groups are the same in Table 1.

PAll values are mean=SE (n=6).

Values with different superscripts within the same column
are significantly different at p<0.05 by Tukey’'s HSD test.
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Table 3. Effects of enzymatic hydrolysate of Hamcho on
serum glutamate oxaloacetate transaminase (GOT) and
glutamate pyruvate transaminase (GPT) activities in rats

fed high cholesterol diets (IU/mL)
Groupl) GOT GPT

N 61.5241.257N59 58.89+391*
NW-2 58.72+345 52.18+6.03°

C 64.72+3.39 79.87+4.98°

CW-1 67.49+4.99 57.89+6.39°

CW-2 61.39+1.96 57.83£6.66°

CW-4 64.71£3.87 68.14£8.66"

1)Experimental groups are the same in Table 1.

YAll values are mean=*SE (n=6).

INS: not significant.

PV alues with different superscripts within the same column
are significantly different at p<0.05 by Tukey’'s HSD test.
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Table 4. Effect of enzymatic hydrolysate of Hamcho on hepatic superoxide dismutase (SOD), glutathione peroxidase (GSH-
px) and catalase (CAT) activities in rats fed high cholesterol diets

Grouns” SOD GSH-px CAT
P (unit/mg protein/min) (nmol NADPH/min/mg protein) (nmol/min/mg protein)

N 6.31+0.25°* 107.02+ 1556 4.41 +0.90N%
NW-2 6.2240.10" 126.72+15.73° 415+053

C 5.74+0.14° 64.42+10.37° 352+0.76
CW-1 6.01+£0.24% 90.95 + 14.80™ 3.88+0.59
CW-2 6.24+0,23° 80.23+14.55% 408+0.84
CW-4 6.01+0.45% 98.75-+9.08° 3931091

})Experimental groups are the same in Table 1.
PAll values are mean®+SE (n=6).

MValues with different superscripts within the same column are significantly different at p<0.05 by Tukey’s HSD test.

PNS: not significant.
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Fig. 1. Effect of enzymatic hydrolysate of Hamcho on
hepatic thiobarbituric acid reactive substances levels in rats
fed high cholesterol diets.

Experimental groups are the same in Table 1.

All values are mean+SE (n=6).

Bars with different letters are significantly different at p<0.05 by
Tukey's HSD test.
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Fig. 2. Effect of enzymatic hydrolysate of Hamcho on
hepatic carbonyl values in rats fed high cholesterol diets.
Experimental groups are the same in Table 1.

All values are mean*SE (n=6).

Bars with different letters are significantly different at p<0.05 by
Tukey’'s HSD test.

NS: not significant.
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