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ABSTRACT

In a previous study, we demonstrated that soybean contained goitrogenic substances
which affect the thyroid function and that some of these substances were sapogenols and
isoflavonoids. In addition, our results showed that (1) much less enlargement of thyroid was
observed in rats fed soy protein isolate (SPI) as compared with that of defatted soybean, (2)
a diet containing SPI produced lower plasma cholesterol than that of defatted soybean, and
(3) iodine deficiency gave a higher plasma cholesterol, mainly on the LDL-cholesterol. On the
other hand, Beck suggested that the fiber of soybean stimulated the loss of thyroxine into
feces. From these observations, it is expected that the goitrogenic substances might be
removed by process of the preparation of SPI. The present study was undertaken to examine
the goitrogenic' activity of these substances, soybean crude saponin fraction (SAP) and
soybean crude fiber fraction (SCF). Furthermore, this study was undertaken to determine the
mechanism of plasma cholesterol-lowering effect via thyroid function. In the iodine deficient
SPI-diet, supplement of SAP exerted clearly an enlargement effect on the thyroid ac-
companied with high concentration of plasma cholesterol, free-cholesterol and LDL-choleste-
rol. On the other hand, supplement of SCF had no effect on the thyroid, but enhanced the
concentration of plasma cholesterol, free-cholesterol, LDL-cholesterol and HDL-cholesterol.
In the iodine deficient gluten-diet, supplement of SAP had no effect on the thyroid and plasma
cholesterol. On the contrary, supplement of SCF exerted clearly an enlargement effect on the
thyroid, however, significant changes were not observed on the plasma cholesterol.
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Table 1. Composition of experimental diets (g/100 g diet, on dry basis)
Soyprotein* Saponin Soy crude fiber
Gluten (SPI) Starch (SAP) (SCF)
Gluten 25 63. 4
Gluten+SAP 25 62. 4 1
Gluten+SCF 25 43.4 20
SPI 22.2 66. 2
SPI+SAP 22.2 65. 2 1
SPI+SCF 22.2 46.2 20
SPI+SAP+SCF 22.2 45.2 1 20
Soybean oil 5
Salt mixture (iodine free)** 4
Vitamin mixture*** 2
Cholesterol 0.5
Cholic acid 0.125
Total 100. 000
*  Fujipro R (Fuji Oil Co., Ltd.)
**  Harper’s salt mixture
***  Qriental’s mixture
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Table 2. Food intake (g/day/rat)

Without iodine

With iodine

Gluten 18.0+£2.6 12. 7J_r1.6—L
Gluten+SAP 17.7+3.2 17.843.4— &
Gluten +SCF 19.2+1.8 17.242.5—I
SPI 13.8+1.7— 19.4+3.1
SPI +SAP 16.5+3.27 | « 19.6+3.8
SPI+SCF 191+29:E{J 18.142.6
SPI+SAP+SCF 20.342.0 18.442.5

a:p<0.05 b:p<0.01, c:p<0.001

Values are means + SE



Table 3. Thyroid weight

Dietary Final body Thyroid weight

regimens weight (g) (mg) (mg/100g of B.W.)
Gluten 144.2+18.8 10.3+3. 1 7.3+2.8

2 Gluten+SAP B&Zilz&;t]——] 14.946.0 4 10.843.9

T Gutentscr  a0ssranidl L zeseod  noxaod

2 SPI 118.0+ 8.09= ij 92i2.87—‘ 7.7i2.1ﬁaT

£ SPI+SAP M58i1&041——J 11.9+2.9 % | 10,2419 |

£  SPI+SCF H&OiZﬁQi_} 17.646. 5 9.9+2.6 I
SPI+SAP+SCF 171.7+16.4 19.5+4.9— 11.3+2.1——1
Gluten 1010+ 8.0+ 5.4:+2.7 5.3+2.5

o Gluten+SAP 106.0+12.9 ¢ 5.6+2.8 « 5.3+2.6

S Gluten+SCF 1638412 4~ 111458~ 7.3+3.7

2 SPI 154.2+13.5 5.7+4.1 3.6+2.4

S SPI+SAP 142.7+10.8 8.14+5.0 5.9+3.5

Z  Spr+SCF 156.3+17.3 8.7+5.4 5.4+3.3
SPI+SAP+SCF 165.7+ 5.5 5.4+5.2 3.3+3.2

a:p<0.05 b:p<0.025 c:p<0.01, d:p<0.001

Values are means + SE
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Table 4. Concentration of plasma cholesterol

Dietary Without iodine With iodine
regimens Total cho. Free cho. Total cho. Free cho.
Gluten 237.14£29.5 15.7+1.8 198.4+44.9 14.445.5
Gluten +SAP 219.9+27.8 14.1+£1.7 208.4+43.6 15.1+3.0
Gluten +SCF 218.1x£31.7 15.04+1.0 190.2+27. 4 15.5+1.1
SPI 230.5+24.9 - 14. 044 7~I.J—| 182.5+10. 6—}\D 14. 3+1. 5’1
SPI+SAP 370. 3+82. B:LT 93.34+4. 64— ! 247.6+53. 3+ 22.9+3. 6
SPI+SCF 305.2478. 7ﬂ 21.1+3.6 170.5+49.1 T 11.84+4.8
368.9+11.0 26.7+4.8 240.4+£32.3— 16.1+1.3

SPI+SAP+SCF

Values are expressed as mg/100 ml.
a:p<0.05 b:p<0.025 c:p<0.01, d:p<0.001
Values are means + SE



Table 5. Concentration of plasma lipoprotein cholesterol

31.0£10.3

Dietary Without iodine With iodine

regimens Total cho. HDL cho. LDL cho. Total cho. HDL cho. LDL cho.
Gluten 237.14£29.5 30.0+2. 7—{) 56.8+9.6 198.4+44.9 45.8+5. 3ﬁb—| 52.6+8.4
Gluten+SAP 219.9+27.8 21.6+£1.5- 50.7~7.4 208.4+43.6 57.048. 1= . 34.72£9.9
Gluten+SCF 218.1+£31.7 28.0£3.6 46.3+9.0 190.2+27.4 59.5+8. 4—  45.0+9.0
SPI 230.9+£24.9 » 26.443. 77— 54.8+11. 91}‘{ 182.5+10. 6—;] 47.8+4. 4 49.849.1
SPI+SAP 370.3+82.3-Ja:—€’1 24.949.3 e'\ ; 90.3i11.8~c ] 247.6453. 3~ 53.246.3 ! 45.0£8.2 !
SPI+SCF 305.2+78. 7- 31.0+2. 3 82.7415. 4 170.54+49.1 42.845.6 44.3+5.3
SPI+SAP+SCF 36&9111.0‘1 39.0+2. 7‘J 88.8+12. GJ 240.4£32. 57.2i7.7~] J

Values are expressed as mg/100 ml.
a:p<0.05 b:p<0.025, c:p<0.01, d:p<0.001
Values are means + SE
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