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ABSTRACT

To examine the effect of Saengshik on parameters related to hepatoprotective, anthropometric, blood pressure, serum
lipid and blood related indices, nonalcoholic fatty liver subjects were treated with two meal portion of Saengshik in the
replacement of meals for a period of three months. Weight, Body Mass Index (BMI) and systolic blood pressure were
significantly decreased after the treatment. Chronically elevated serum aspartate aminotransferase (AST), gamma-Glu-
tamy] transferase (r-GTP) and Alkaline Phosphatase (ALP) levels showed reduction to the near normal range. Serum
total triglyceride level were reduced following the treatment. Whereas, there were no changes of serum total cholesterol
with Saengshik consumption. Also, additional study was conducted to investigate the effect of Saengshik supplementation
to high cholesterol and fat diet on lipid metabolism in rats. Male Spraque-Dawley rats were administrated hyperlipidemia-
inducing diet containing 1% cholesterol and 10% lard to induce hyperlipidemia for 4 weeks and were fed on diet contai-
ning Saengshik (30%, w/w) for 7 weeks. The feeding of diet containing 30% Shaengshik significantly decreased total
cholesterol (TC) contents and total triglyceride. These results demonstrate Saengshik may be beneficial for fatty liver
patients in improving their lipid metabolism. (Korean J Nutrition 36(8) : 834 ~840, 2003)
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Table 1. Raw materials of Saengshik

Materials

Brown rice (&= Sorghum (F5)

Sprouted brown rice (Fota 0)) Glutinous millet 1)

Job's tear (&5) Soy bean ()

Black sesame (&) Glutinous rice (34

Barley (Ra]) Laver €4y}

Alariaceae (meh) Sea tangle (T}A] =)

Carrot (F Radish )

Pumpkin (z4h Radish leaves (%3

Kale (AL Pine needle (£

Brudock (£-9) Mugwort (%)

Lentinus edodes (EHA) Ganoderma lucidum (BAHA)

Angelica utilis (A %) Citron Gt )]

Water dropwort (Ak=)LtE]) Cabbage ()

Spirulina (A Fh Lactobacill (f2H)

Yeast (B2 Fructooligosaccharide (£8l1d)
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Table 2. Nutrients contents in 40 g Saengshik

Nutrient Contents %RDA Nutrient Contents %RDA
Energy (kcal) 183.7 7.00 Vitamin A (¢ @) 157.0 22.43
Carbohydrate (g) 35.8 10.92 Vitamin B, (¢ Q) 0.76 75.60
Protein (g) 3.8 6.36 Vitamin B, (2 Q) 0.12 10.33
Fat () 1.7 2.33 Vitamin B, (@) 0.42 27.73
Na (mg) 84.2 2.41 Vitamin C (z Q) 10.20 18.54
Ca (mg) 126.0 18.00 Vitamin Ds (2 Q) 6.62 132.32
Fe (mg) 5.7 37.81 Vitamin E (¢ @) 3.67 36.68
Zn (mg) 22 18.17 Niacine (¢ Q) 2.94 22.62

Folate (u @) 0.58 232.00

Table 3. Composition of basal hypercholesterolemic diet

Table 4. Composition of experimental diet with Saengshik

Ingredient Content (%)

Sucrose 65
Casein 15
Lard 8
Cormn ail 2
Cholesterol 1
Non-nutritive fiber 4.45
AIN-76 vitamin mixture” 35

AIN-76 mineral mixture® 1
Choline chloride 0.05
Total 100

1) 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, Cya-
nocobatamin (Vitamin Biz) 0.01, Retinyl palmitate (Vitamin A,
250,000 IU/g) Cholecalciferol (Vitamin Ds, 400,000 IU/g) 0.005,
DL- @ -Tocopherol acetate (250 1U/g) 0.25, Menaquinone
(Vitamin K2) 0.005, Sucrose finely powdered 972.9

2) AIN-76 Mineral mixture (g/kg): Calcium phosphate diabasic
500, Sodium cholide 74, Potassium citrate monohydrate 220,
Potassium sulfate 52, Magnesium oxide 24, Magnesium carbo-
nate (43 — 48% Mn) 3.5, Ferric citrate (16 — 17% Fe) 6, Zinc
cabonate (70% ZnO) 1.6, Cupric cabonate (583 ~ 55%) 0.3,
Potassium iodate 0.01, Sodium selentie 0.01, Chromium potas-
sium sulfate 0.55, Sucrose, finely powdered 118
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Aspartate aminotransferase (AST), alanine amino-
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Ingredient Cpn’rrol Sogngshik
diet (%) diet (%)
Sucrose 35 35
Corn starch 30 2.86
Vitamin-free casein 15 12.87
AIN-76 vitamin mixture 35 35
AIN-76 mineral mixture 1 1
Lard 8 8
Corn oil 2 1.27
Non-nutrive fiber 4.45 4.45
Cholesterol 1 1
Choline chloride 0.05 0.05
Saengshik - 30
Total 100 100
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Table 5. Anthropometric parameters in fatty liver subjects af the baseline and after saengshik freatment for three months

Saengshik treatment

p-values
Before treatment After treatiment

Body weight (kg) 80.96 + 15.43 76,79 £ 15.40 p<0.01
Body mass index (kg/m?) 28.37 = 4.68 2693 + 459 p<0.01
Fat mass (kg) 1917 + 8.44 1693 + 7.55 p<0.05
Fat portion (%) 2230 = 6.33 20.65 = 5.74 ©<0.05
Body water (k@) 55.45 + 3.71 56.63 + 287 NS"
Lean body mass (kg) 61.79 = 7.70 59.86 + 852 p<0.01
Systolic blood pressure (mmHg) 137.25 + 19.17 127.33 £ 19.19 p<0.05
Diastolic blood pressure (mmHg) 61.79 + 1717 76.75 + 14.80 NS"”

1) Not significatly different between the means in a row

Table 6. Blood related parameters and selected serum mineral contents in fatty liver subjects at the baseline and after treatment for

three months

Saengshik treatment

p-values
Before treatment After freatment

Hemoglobin (g/dl) 1500 £ 1.00 1474 + 0.75 NSY
Hematocrit (%) 4395 £ 4.00 4426 + 2.71 NS
Total protein (g/dl) 7.66 £ 0.33 7.86 = 0.39 NS
Albumin (g/dl) 453 + 021 450 + 0.31 NS
fron (mg/df 113.08 £ 14.26 137.25 + 28.37 p<0.05
Calcium (mg/dD 9.73 = 0.39 9.62 £ 040 NS
Phosphorus (mg/di) 311 043 3.60 £ 0.96 NS

1) Not significantly different between the means in a row
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Table 7. Hepatoprotection related parameters in fatty liver subjects at the baseline and after Saengshik treatment for three months

Saengshik treatment

p-values
Before treatment After treatment
Aspartate aminotransferase (AST, karmen unit) 46.08 = 14.11 33.67 £ 14.56 p<0.05
Alanine aminotransferase (AST, karmen unit) 73.67 £ 34.86 48,17 = 31.08 NS”
y -glutamyltransferase (7 -GTP, IU) 83.42 + 78.96 65.75 + 69.38 p<0.05
Alkaline phosphatase (ALP, IU) 235.58 + 56.75 196.58 + 44.38 p<0.01
1) Noft significantly different between the means in a row
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Fig. 1. Effects of Shaengshik freatment on plasma fotal cholesterol
and plasma triglyceride concentration in fatty liver subjects for 3
months.
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Fig. 2. Effects of Shaengshik freatment on plasma total cholesterol
and plasma triglyceride concentration in rat fed hyperlipidemia-
inducing diet (Means with same alphabets were significantly not
different at p<0.05).
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