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Table 1-1 Effects of Soybean Powder on Physiological Indices

Groups
Control Y10 Y15 Y20 K10 K15 K20

Body weight

Initial (g) 57.9+14 57.8+1.6 579+1.1 57.84+0.9 57.9+1.5 57.84+2.2 57.8+1.3

Termhlal (g) 176.9+1.9 181.19+3.0 183.0+£3.3 180.1+3.5 1834429 1829445 184.0+3.4
Food efficiency (%) 49.3£0.72Pcde 53.3+0.6% 54.2+0.4> 51.7+0.7¢ 52.6+£0.7¢ 53.2+0.6° 51.2+0.5°
Liver weight

Absolute (g) 8.28+0.32 8.61£0.38 8.86+£0.28 8.03+0.23 8.61%+0.32 850*£0.60 8.79£0.40

Relative (%) 4.68+0.17 4.74+0.15 4.84+0.11 4.47+0.15 4.70+018 4.87£0.19 4.77£0.18
Pancreas weight

Absolute (g) 0.77+0.06 0.88+£0.07 0.94+0.07 0.99+£0.07 0.77£0.07 0.81+£0.08 0.87+0.10

Relative (%) 0.43+0.03 0.48£0.03 0.51£0.03 0.55+0.04 0.41%0.04 0.45%£0.04 0.47£0.06

Each value is the mean+S.E..

Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.
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Table 1-2 Effects of Soybean Powder on Blood Components

Groups
Control Y10 Y15 Y20 K10 K15 K20
Glucose (mg/dl) 47.9+6.1 52.7+4.3 49.4+6.6 52.1+5.3 52.4+6.4 52.84+7.4 54.9+5.9
GOT (U/1) 138.1+£10.9 147.7£11.7 146.5+8.6 148.8+17.4 131.9+8.8  145.9+14.7 124.8+9.1
GPT (U/1)  24.7+36 24.1%£28 24.5+3.3 19.7+2.2 22.1%£38 21.0+1.7 22.1£3.1
Triglicerid 133.14+9.62° 120.2+9.9¢ 117.9+11.9¢ 84.84+4.5%¢4 107.4+£8.7 113.2+15.9 98.6+5.9°
(mg/dl)
Total prtotein 6.98+0.122> 6.85+0.13  6.97+0.05%¢  6.54+0.128¢ 6.61+0.18 6.54+0.16"  6.63+0.10
(g/d1)
Total choresterol 76.0+4.03>¢ 62.6+5.1¢ 67.2+6.2° 48.0+3.48de 63.4+4.4 58.7+4.1° 56.2+2.1¢
(mg/dl)
Amylase (U/1) 2,568+ T748bc 2,5630+90¢ 2,426 +77 2,195+ 774 2,280+81° 2,282+74¢ 2,311£101
Insulin (pg/ml)  16.8+£4.20 16.1+15 14.7+14 15.8+2.7 14.1+2.7 13.5+24 15.3+3.9

Each value is the mean+S.E..

Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.

Table 1-3 Effects of Soybean Powder on Hepatic Drug-Metabolizing Enzyme

System
Groups
Control Y10 Y15 Y20 K10 K15 K20
Total GST (CDNB) 0.36+0.028->cdef 0.49+0.02>%  0.56+0.04>  0.5940.04%% 0.50+0.02¢  0.52+0.03¢  0.52£0.02°
(u mol/min/mg protein)
UDPGT 7.704+0.50*" 9.20£0.83¢ 9.50+0.57¢ 14.61+1.48%>%¢ 827+0.60 9.39+0.87 10.47+0.65>¢
(n mol/min/mg protein)
P-450 0.57£0.05 0.53+0.06 0.57+0.09 0.52+0.08 0.48+0.02  0.46+0.01 0.48+0.04
(n mol/mg protein)
GSH 2.54+0.14* 2.54+0.19° 2.85+0.21 3.47+0.18*° 290+0.21 2.86+0.26 2.88+0.30
(u mol/mg protein)
TBARS 0.36+0.032>cdef 0.5240.04* 0.74+0.08>  0.71+0.08° 0.56+0.04¢  0.64+0.06° 0.72+0.05

(n mol/mg protein)

Each value is the mean+S.E..
Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.

Table 1-4 Effects of Soybean Powder on Glutathione S-transferase Subunits

Groups
Control Y10 Y15 Y20 K10 K15 K20
1 (unit) 405+672 373+£52° 477468 576 £ 762-Pede 302+43¢ 314 +33¢ 309+36°
2 (unit) 33.3+£5.8 26.6+2.2 32.8+4.2 37.6+3.8 24.7+24 27.8+4.7 26.4+1.1
3 (unit) 591+116 530+85 721+127 757+78 484+65 499+77 493+68
4 (unit) 333445 299423 253433 2,585+34 22027 220+19 328+76

Each value is the mean+S.E..
Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.
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Table2-1 Effects of Soybean Powder on Physiolosgical Indices

Groups
Control Kinako Ytoron Kinako+T.I.  Control+T.L

Body weight

Initial (g) 57.9+14 57.8+£1.6 57.9+1.1 57.8+0.9 57.7+£2.2

Termbhlal (g) 166.4+3.8% 160.1+2.3 158.1+2.9 151.7£5.92 162.0+1.1
Food efficiency (%) 37.040.6% 41.540.72>¢ 40.740.4%f 37.8+0.90>¢8 35.440.6¢
Liver weight

Absolute (g) 8.12+0.22%° 7.50+0.20 7.1240.25*¢ 7.19+0.41%¢ 8.18+0.30%¢

Relative (%) 4.89+0.14 4.68+0.10 4.52+0.202 4.73+0.13 5.06+0.20?
Pancreas weight

Absolute (g) 0.54£0.03%"¢ 0.52£0.04%ef 0.89+0.0724 0.87+0.02>¢ 0.88+0.04%

Relative (%) 0.33£0.022P¢ 0.33%0.02%¢f 0.57+0.05> 0.58+0.02>¢ 0.54+0.02¢%f

Each value is the mean+S.E..

Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.

Table 2-2 Effects of Soyvbean Powder on Blood Components

Groups
Parameters Control Kinako Ytoron Kinako+T.I. Control+T.L
Glucose  (mg/dl) 93.3+1.5 93.74+2.0 95.2+1.6 98.0+3.1 93.2+1.2
GOT (U/1)  104.0+7.3 104.0£3.9 98.0+1.7 92.0+4.4 93.6+2.6
GPT (U/n 32.7+34 30.6+6.2 36.0+2.8 37.5+2.1 31.5£2.7
Triglicerid 123.54+9.8%b¢ 49.0+3.72 57.245.7>¢ 60.7 7.0 141.8+23.94f
(mg/dl)
Total prtotein 5.5540.10%° 5.1740.072¢ 5.0040.12P4 5.2540.04¢ 5.63+£0.16%4¢
(g/dl)
Total choresterol 86.544.28b¢ 37.8+2.8 34.5+1.7>¢ 36.5+2.6f 80.7 +8.9%ef
(mg/dl)
Amylase u/m 2,260 £ 8285 1,864 +45%4 1,758 43¢ 1,918 +65¢f 2,394 6941
Insulin (pg/ml)  1,061+1528 888 +178° 693+126¢ 711+88¢ 1,558 +1263>cd

Each value is the mean+S.E..

Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.
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Table 2-3 Effects of Soybean Powder on Hepatic Drug-Metabolizing Enzyme

System
Groups
Parameters Control Kinako Ytoron Kinako + T.L Control + T.I
Total GST (CDNB) 0.34+0.03-pcd 0.8840.04¢ 0.76+0.04>f 0.8040.04%# 0.47+0.02¢e58
(u mol/min/mg protein)
UDPGT 6.12£0.7430¢ 11.88+1.073¢ 11.21£1.14%¢ 13.82+1.00%f 7.9940.34%ef
(n mol/min/mg protein)
P-450 0.42+0.03 0.46+0.03 0.4340.04 0.4540.03 0.384+0.03
(n mol/mg protein)
GSH 3.544(.298>¢ 5.84+0.172¢ 5.27+0.26>¢ 5.66+0.52¢f 3.68+0.384ef
(u mol/mg protein)
TBARS 0.33+0.018>¢ 1.28+0.06%¢ 1.134+0.07> 1.1940.20%f 0.36+0.03%ef

(n mol/mg protein)

Each value is the mean+S.E..

Values with the same superscript are statistically different (P <0.05) by Dunkan’s test.
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Summary

In the present study, the soybean powder treated by Y tron (Y. powder) and the soybean flour (Kinako)
diets were given to male Wistar rats for a period of 28 days, and the changes in hepatic drug-metabolizing
enzyme system were investigated.

Glutathione S-transferase was measured by three different substrates ; 1-chloro-2, 4-dinitrobenzen, 1,
2-dichloro-4-nitrobenzen and trans-4-phenyl-3-buten-2-one.

Glutathione S-transferase subunits in rat hepatic cytosol were purified with S-hexylglutathione affinity
chromatography, and separated into at least four subunits by HPLC.

The addition of Y. powder and Kinako into feeds increased the activities of glutathione S-tranferase
and UDP-glucronyltransferase. The activities of glutathione S-transferase subunits in Y. powder fed
rats were higher than those in animals fed Kinako.

These results suggested that the soybean powder treated by Ytron contributes to protect rats from the

harmful effects of chemicals such as carcinogens, and its effectiveness is equal to or higher than that of
Kinako.
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