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ABSTRACT

In a previous study, we demonstrated that soybean contains goitrogenic substances which

affect thyroid function and that some of these elements are sapogenols and isoflavonoids.

The present study was undertaken to examine the goitogenic activity of soy protein

isolate compared with soybean. It is expected that the goitrogenic substances may be removed

by the process of purification from soybean.

Furthermore, this study was undertaken to determine the mechanism of plasma chole-

sterol-lowering action via thyroid function.

An enlargement of the thyroid was observed in rats fed on soybean but much less

enlargement was seen in rats fed on soy protein isolate.

It was observed that a diet containing soy protein isolate produced a lower plasma

cholesterol than that of soybean.

Addition of methionine to the diets did not exert a hypocholesterolemic effect, however,

the decreases in low-density lipoprotein (LDL) and free cholesterol in plasma were observed.
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Fig.1 Body weight changes

Table 1. Composition of experimental diets*
Casein Bean Starch Met
(%) (%) (%) (%)
(1) Control 9 80.0
(2) Soybean*** 25.5%* 63.5
(3) Soybean+ Met 25.5** 63.5 0.3
(4) Soy protein isolate 10.0** 79.0
(5) Soy protein isolate+ Met 10.0** 79.0 0.3

* Diet contained : Harper’s salt mixture 4.0% ; Oriental’s vitamin mixture

2% ; soybean oil 5.0%

** Soybean 25.5% and Soy protein isolate 109 =protein 9%
*** Soybean was extracted with boiled water twice.
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Table 2. Organ and tissue weight in rats fed soybean or soy protein isolate

Soybean Soy protein  Soy protein
Control Soybean ; .

-+ Met isolate isolate+ Met
Final body weight (g) 317.74+38.3 324.0+29.1 358.8+26.1 259.7+40.2 348.7+14.6
Liver (g) 2.764-0.42 3.04+0.61 4.03+0.45*  2.87+0.74 3.20+0.30
Kidney (g) 0.56+0.07 0.66+0.10 0.70+0.08°  0.61+0.09 0.55+0.04
Adrenals (mg) 9.15+1.90 10.32+0.86 9.85+0.45 10.554+1.50 9.16+1.84
Thyroid (mg) 5.99+1.17 10.35+2.08¢ 11.68+2.12¢  6.304+1.99 7.27+1.20
Hypophysis (mg) 2.93+0.74 2.54+0.16 2.77+0.26 317+0.66° 2.34+053"
Perirenal fat (g) 2.31+0.60 2.45+0.89 2.29+0.39 2.39+0.50 2.73+0.34
Epididymal fat (g) 1.28+0.44 1.19+0.22 1.39+0.20 1.42+0.36 1.85+0.43%
Pancreas (g) 0.17+0.04 0.20+0.02 0.16+0.04 0.17+0.03 0.13+0.02"

FEach value is the mean+SD of six animals, and expressed as g or mg/100g of final body weight.

Significant difference a:
Met)

p<0.01 (vs. Soybean, Soy protein isolate), p<0.005(vs. Control, Soybean+

b: p<0.01 (vs. Control), p<0.005 (vs. Soy protein isolate+ Met)

O

p<0.005(vs. Control)

(
: p<0.05 (vs. Soybean)
(
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© p<0.025(vs. Soy protein isolate+Met), p <0.01 (vs. Soy protein isolate),
1 p <0.005(vs. Control, Soy protein isolate, Soy protein isolate+ Met)
: p<0.05 (vs. Soy protein isolate)

: p<0.05 (vs. Control, Soybean+Met), p<0.01 (vs. Soybean)
1 p<0.025(vs. Soy protein isolate), p <0.005 (vs. Soybean)



Table 3. Concentration of liver lipids and liver
cholesterol in rats given soybean or soy
protein isolate

Dietary Total lipids Total
regimens %) cholesterol
(mg/100g)
Control 7.87+3.15 2.30+0.44
Soybean 8.37+2.50 2.81+0.55
Soybean+ Met 5.95+0.31 1.65+0.25*
Soy protein isolate 8.11+3.06 2.31+0.31
Soy protein isolate+ Met 6.58+2.41 1.85+1.32

Each value in the mean +SD of six animals.

* Significantly different from control group, soy-
bean group, and soy protein isolate group at p<
0.005.
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Table 4. Concentration of plasma cholesterol

Dietary Total cholesterol ~ Free cholesterol Ester ratio

regimens (mg/dl) (mg/dl) (%)
Control 112.0+6.7 21.2+26 82.1+2.0
Soybean 119.2+14.5 20.3+4.8 83.1+2.0
Soybean+ Met 126.1+10.0* 20.0+3.7 83.1+3.2
Soy protein isolate 110.2+12.1 19.5+3.2 82.7+£0.6
Soy protein isolate+ Met 105.0+7.6 14.6+1.4%* 85.4+0.6%**

Each value is the mean +SD of six animals.

Significant difference

* p<0.05 (vs.Soy protein isolate), p<0.025 (vs.Control),

p<0.005 (vs.Soy protein isolate+Met)
** p<0.05(vs.Control)
*** 5<0.025(vs.Soy protein isolate)



Table 5.

Concentration of plasma lipoprotein cholesterol

Diet Total HDL LDL HDL HDL
ey chol. chol. chol. chob//(rotal chol. / LDL
regimens
. (mg/d)  (mg/d)  (mg/d) chol. chol.
Control 112.0 48.4 58.1 0.431 0.840
+6.7 +5.2 +4.5 +0.028 +0.144
Soybean 119.2 43.1 66.5 0.362¢ 0.662
+14.5 +59 +13.6 +0.036 +0.116
Soybean+ Met 126.12 47.5 58.6 0.379¢ 0.828
+10.0 +2.4 +7.1 +0.039 +0.164
Soy protein isolate 110.2 47.9 64.3 0.426 0.750
+12.1 +3.8 +7.7 +0.029 +0.075
Soy protein isolate+ Met 105.0 449 40.0° 0.430 1.265®
+76 +6.2 +4.7 +0.068 +0.320

Each value is the mean-+SD of six animals.
Significant difference a:
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: p<0.01 (vs.Control, Soy protein isolate)
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: p<0.05 (vs. Control, Soybean+Met), p<0.025 (vs. Soy protein isolate),
p<0.01 (vs.Soybean)
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