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Abstract

The study was conducted to investigate the effect of Saengshik supplementation on lipid metabolism in rats
fed high cholesterol diets. Male Spraque-Dawley rats were administrated 1% cholesterol to induce hypercholes—
terolemia and were fed on diet containing Saengshik (30%, w/w). Serum and liver lipid profiles and fecal bile
acids excretion were examined after 7 weeks of experimental diet. The feeding of diet containing 30% Saengshik
significantly decreased total cholesterol (TC) contents in liver and plasma. Since cholesterol was balanced by
entero-hepatic circulation through bile acid synthesis and reabsorption, inhibition of bile acid re—uptake in
intestine decreases total cholesterol in liver and blood. In this point, significant increament of fecal bile acid
excretion in Shaengshik group decreased TC and improved hypercholesterolemia. Also, plasma high density
lipoprotein-cholesterol (HDL-C) decreasing risk for coronary heart disease in Saengshik supplemented group
was significantly higher than control gorup, whereas low-density lipoprotein—cholesterol (LDL-C) accu-
mulation in arterial vessel wall was significantly lower than control group. In this result, we supposed that
supplementation of Saengshik, uncooked natural food, may improve hypercholesterolemia through increment

of cholesterol excretion.
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Table 2. Nutrients contents in 40 g Saengshik
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Table 1. Raw materials of Saengshik

Materials
Brown rice Sorghum
Sprouted brown rice Glutinous millet
Job's tear Soy bean
Black sesame Glutinous rice
Barley Laver
Alariaciae Sea tangle
Carrot Radish
Pumpkin Radish leaves
Kale Pine needle
Brudock Mugwort
Lentinus edodes Ganoderma lucidum
Angelica utilis Citron
Water dropwort Cabbage
Spirulina Lactobacilli
Yeast Fructooligosaccharide
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Nutrients Contents %RDA Nutrients Contents %RDA
Energy (kcal) 153.7 7.00 Vitamin A (ng) 157.0 22.43
Carbohydrate (g) 35.8 10.92 Vitamin B; (ug) 0.76 75.60
Protein (g) 38 6.36 Vitamin Bz (ng) 0.12 10.33
Fat (g) 1.7 2.33 Vitamin Bs (ng) 0.42 27.73
Na (mg) 84.2 2.41 Vitamin C (pg) 10.20 1854
Ca (mg) 126.0 18.00 Vitamin Dz (pg) 6.62 132.32
Fe (mg) 5.7 37.81 Vitamin E (ug) 3.67 36.68
Zn (mg) 2.2 18.17 Niacine (ug) 2.94 22.62

Folate (ng) 0.58 232.00
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Table 3. Composition of basal and hypercholesterolemic diet

. o Basal  Hypercholesterolemic
Ingredient (%) diet diet
Corn starch 35 65
Sucrose 30 -
Casein 15 15
Lard - 8
Corn oil 10 2
Cholesterol - 1
Non-nutritive fiber 5.45 4.45
AIN-76 vitamin mixture’’ 35 35
AIN-76 mineral Mixture” 1 1
Choline chloride 0.05 0.05
Total 100

"AIN-76 vitamin mixture (g/kg): Thiamine hydrochloride 0.6,
riboflavin 0.6, pyridoxine hydrochloride 0.7, nicotinic acid 3,
D-calcium panthothenate 3, folic acid 0.2, D-biotin 0.02, cy-
anocobalamin (vitamin B12) 0.01, retinyl palmitate (vitamin A,
250,000 IT/g) cholecalciferol (vitamin D3, 400,000 IU/g) 0.005,
DL-a-tocopherol acetate (250 TU/g) 0.25, menaquinone (vita-

~min K2) 0.005, sucrose, finely powdered 972.9.

?AIN-76 mineral mixture (g/kg): Calcium phosphate diabasic
200, sodium cholide 74, potassium citrate monohydrate 220, po-
tassium sulfate 52, magnesium oxide 24, magnesium carbonate
(43~48% Mn) 3.5, ferric citrate (16~17% Fe) 6, zinc cabonate
(70% ZnO) 1.6, cupric cabonate (53 ~55%) 0.3, potassium iodate
0.01, sodium selentie 0.01, chromium potassium sulfate 0.55,
sucrose, finely powdered 118.

Table 4. Composition of experimental diet with Saengshik
Control diet Saengshik diet

Ingredient (%) (%)
Sucrose 35 35
Corn starch 30 2.859
Vitamin-free casein 15 12.867
AIN-76 vitamin mixture 35 35
AIN-76 mineral mixture 1 1
Lard 8 8
Corn oil 2 1.274
Non-nutrive fiber 445 4.45
Cholesterol 1 1
Choline chloride 0.05 0.05
Saengshik - 30
Total 100 100
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Table 5. Change of food intake, body weight gain and food
efficiency ratio during experimental period'

Body weight

Group Food intake . FER
gain
Normal 9555774 2421185 0.253%0.027
Control 798.71685 196+21.3 0.23610.018
Saengshik 857.5+£92.3 179+17.7 0.208+0.021
300
{ C
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@1 250 g.
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o 200 =X
& 2
£ 2
% 150 - E
g g
© &
L

CONTROL
Group

NORMAL SAENGSHIK

Fig. 1. Effects of Saengshik supplementation on plasma and
liver total cholesterol in rat induced hyperlipidemia by feed-
ing high cholesterol diet for 7 weeks.

Means (+SD) with same alphabet were significantly not different
at p<0.05.
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Table 6. Effects of Saengshik supplementation administra-
tion on high-density lipoprotein cholesterol and low-density
lipoprotein cholesterol contents in rat fed high cholesterol
diet for 7 weeks"

(mg/dL plasma) HDL-C LDL-C HDL-C/LDL-C ratio
Normal 481+37% 137423° 3.56+0.37°
Control 19.8+43° 80.7t26.2° 0.28+0.15°
Saengshik 275126 498*11.7° 0.58+0.16°

l’MeaniSD of 8 rats.
“Means with same alphabets was siginificantly not different
at p<0.05.
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Fig. 2. Effects of Saengshik supplementation on fecal bile
acid in rat fed high cholesterol diet for 7 weeks.

Means ( + SD) with same alphabet were significantly not different
at p<0.05.
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Fig. 3. Effects of Saengshik supplementation on atherogenic

index and cardiac risk factor in rat fed high cholesterol diet

for 7 weeks.

Means (T SD) with same alphabet were significantly not different

at p<0.05.
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Table 7. Effects of Saengshik supplementation on plasma
phospholipid and triglyceride contents in rat fed high cho-
lesterol diet for 7 weeks'

Group Phospholipid (mg/dL) Triglyceride (mg/dL)
Normal 116.3+ 2.7 45787
Control 136.8110.2 55.0%7.1
Saengshik 116+ 4.2 498%53

"MeantSD of 8 rats.
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