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Effective Concentration of Soymilk Affecting Lipid Metabolism in Rats
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It is known that soy protein has the hypolipidemic action on blood and liver. We investigated to clarify
physiologically effective concentration of soymilk. Male Sprague-Dawley rats aged 7weeks were fed a con-
trol diet (AIN-93G, soy protein free), or a test diet in which 10.78% (corresponding to soy protein 5%) or
21.55% (corresponding to soy protein 10%) of the diet was replaced with soymilk, respectively. The rats were
fed the control diet or the test diet for Sweeks. The administration of soymilk significantly suppressed total
cholesterol level in plasma and decreased liver lipid and visceral fat. These effects depended on the concen-
tration of administrated soymilk. It was suggested that soymilk improved the lipid metabolism in rat. More-
over, it was found that the administration of amount of soymilk corresponding to more than 10% soy protein
was necessary to obtain a significant physiological effect in a short period.
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Table 1. Compositon of freeze-dried soymilk and fermented

soymilk
Component Soymilk/fermented soymilk
Water (%) 3.00
Protein (%) 46.4
Fat(%) 333
Carbohydrate (%) 2.8
Dietary fiber (%) 8.8
Ash (%) 5.7
Energy (kcal/100g) 514.1

Table 2. Composition of experimental diets of control and
soymilk (weight %)

Diet group
Ingredient CO SM-5 SM-10

Casein' 20.0 14.2 8.4
Cornstarch' 39.8 39.5 39.3
Dextrinized cornstarch’ 13.2 13.0 12.7
Sucrose' 10.0 10.0 10.0
Purified soybean oil' 7.0 3.5 0.0
Cellulose' 5.0 4.0 3.0
Mineral mix 35 35 35

(AIN-93G-MX)'
Vitamin mix 10 10 10

(AIN-93VX)'
L-Cystine’ 0.3 0.3 0.3
Choline bitartrate® 0.25 0.25 0.25
tert-Butylhydroquinone®  0.0014 0.0014 0.0014
Soymilk® - 10.8 21.6

'Japan CLEA, Osaka. *Wako pure chemical industries, Osaka. *Marusan-ai,
Okazak
CO, Control; SM-5, Soymilk corresponding to soy protein 5%; SM-10, Soymilk

corresponding to soy protein 10%.
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Table 3. Initial and final body weight, feeding efficiency and tissue weight of rats fed soymilk diets for Sweeks

Cco SM-5 SM-10

Initial body weight (g) 260.4+3.5 263.2*4.0° 260.7%5.6"
Final body weight (g) 482.9+10.3" 4713 % 14.4' 4772+16.2°
Feeding efficiency (g B.W. gain / g diet) 0.287 +0.006" 0.269 £0.006" 0.269 =0.007"
Tissue weight (% B.W.)

Liver 4.14*0.11° 3.86%0.10° 3.87+0.05°

Cecum 0.664 +0.055" 0.709 * 0.030°" 0.941£0.074

Visceral fat 6.3+0.7 5.8+0.5" 5.1+0.7°

Subcutaneous fat 4.7%0.5" 4.0%0.2° 3.8+0.5
Fat percentage (%) 192+1.8" 17.2+0.8" 15.6+1.9°

CO, Control; SM-5, Soymilk corresponding to soy protein 5%; SM-10, Soymilk corresponding to soy protein 10%

Each value is the means * SE of 5~6rats. ® "Means not sharing common superscript differ significantly by Tukey's multiple comparison

(p<0.05) B.W.:Body weight

Table 4. Plasma and liver lipids and fecal parameters of rats fed soymilk diets for 5 weeks

CO SM-5 SM-10

Plasma

Total cholesterol (mg/dl) 75.8 3.4 63.8+8.3" 47.8%54°

non-HDL-cholesterol (mg/dl) 352+28" 28.8*4.5" 145+2.4°

Triglyceride (mg/dl) 118.9+17.0° 1343+17.3" 123.4%20.7"
Liver

Cholesterol (mg/g) 3.46£0.29° 3.21£0.22° 2.98+0.12°

Triglyceride (mg/g) 24.8+6.0° 20.7+2.9° 15.0+2.0°
Feces

Fecal dry weight (g/day) 1.2+0.1° 1.1£0.0° 13+0.1°

Bile acid (mg/g feces) 225*2.7 22.1£3.7 35.7+6.2"

CO, Control; SM-5, Soymilk corresponding to soy protein 5%; SM-10, Soymilk corresponding to soy protein 10%

Each value is the means * SE of 5~6rats. ® "Means not sharing common superscript differ significantly by Tukey's multiple comparison

(p<0.05)
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