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ABSTRACT

Nutritional characteristics of soy protein isolate were reassessed in adult rats in relation

to protein metabolism, serum lipids and age-related proteinuria. Three-month -old rats {Wistar
strain, male) were divided into 6 groups of 8 rats each. In experiment 1 (control dietary
energy), animals were fed 16 g/day of 20% protein diet containing lactalbumin (LA), casein
(CA) or soy protein isolate (SPI) for 6 months. In experiment 2 (50% restricted dietary
energy), the other 3 groups received 8 g/day of 40% protein diet instead of 20% protein diet,
respectively. From results, we concluded that in adult rats consuming a diet sufficient in
protein 1) effect of SPI on whole body protein metabolism is almost the same as that in
lactalbumin or casein, irrespective of dietary energy, 2) SPI functions as a hypocholesterolemic
factor under control dietary energy and as a hypotriglyceridemic factor under restricted dietary
energy, and 3) effect of SPI on age-related proteinuria is slightly different from that of
lactalbumin or casein, but not under restricted dietary energy. Nutr. Sci. Soy Protein, Jpn. 1,

30-34, 1986.
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Table 1. Effect of dietary protein sources on some nitrogenous variables in adult rats
EXP 1 EXP 2

C-CA C-LA C-SPI R-CA R-LA R-SPI

Final body weight (g) 486 £26° 502 £55% 496+ 54 271+13° 294+16° 265+20¢
Carcass protein (%) 16.2+1.14 16.8+1.1* 16.7+1.5% 21.1+£0.9* 21.3+1.2° 22.4£0.7°
N-balance (mg N_/day) 141.2+47.8% 183.3+26.1° 163.6+33.7%° 112.4%64.9° 83.2+£33.8° 104.1%55.9°
Serum protein (g,/100 ml) 6.5+0.2° 6.6+0.2¢ 6.4+0.3° 6.3+0.2° 6.1+0.3° 6.3+0.4°
albumin (g,7100 ml) 3.1+0.1°¢ 3.1£0.1°¢ 3.1+0.1¢ 3.0+0.2¢  3.1%0.9°¢ 3.1£6.2¢
BUN (mg,”100 mD) 15.8+1.0¢ 15.5+1.3* 15.0%0.9¢ 25.4+3.9% 19.0+0.9° 19.1+0.8°
Hemoglobin (g,/100 mD 16.040.3¢  15.5+1.0° 16.1+0.5° 16.0£2.0° 19.9+1.9°  17.5+2.0°

Abbreviation : LA, lactalbumin ; CA, casein ; SPI, soy protein isolate, C-, control energy intake (16 g, day of 20%
protein diet); R-, restricted energy intake (8 g,“day of 40% protein diet) .

Values are means + SD of 8 rats.

Values in the same line not sharing a common superscript in each experiment are significantly different (p<0.05) .

Table 2. Effect of dietary protein sources on serum free amino acids in adult rats

(umole, D
EXP 1 EXP 2
C-CA C-LA C-SPI R-CA R-LA R-SPI

Met 33.3+8.7 29.2+10.5 34.4+12.8 34.4%+10.4 38.1+5.9 33.9+11.4
Cys 47.2+11.0 54.4+10.8 45.6%5.9 32.0%£9.4 33.5+3.8 30.3£7.3
Thr 367.7£162.4 412.8+148.0 487.8+180.5 314.3+135.1° 284.9+65.9° 159.7+38.4°
Lys 325.4+140.6 421.7+£73.6 427.3+51.2 452.5%£116.5 383.2+£94.7 402.5+46.4
Arg 118.2+83.0 141.2+26.3 125.5+23.0 83.1+15.7 75.0+18.5 86.5+31.1

Abbreviation : Refer to table 1.
Values are means + SD of 8 rats.
Values in the same line not sharing a common superscript in each experiment are significantly different (p<0.05).
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Table 3. Effect of dietary protein sources on urinary protein, urea-N, ammonia-N and creatinine excretion in adult

rats
(mg,day)
EXP 1 EXP 2
C-CA C-LA C-SPI R-CA R-LA R-SPI

Protein 77.1+37.5¢ 68.4+44.3° 103.3+52.6° 23.7+5.1¢ 22.2+4.3% 24.0+3.6°
Urea-N 271.8+37.5° 226.3+21.4° 334.0+44.3¢ 332.6+51.4° 333.5+30.7¢ 392.2+51.4°
Ammonia-N 28.1+3.9¢ 24.1+2.8° 15.1+1.3° 36.1+5.7¢ 36.0+1.9° 14.2+2.2°
Creatinine 11.5£1.3° 12.5%£1.2° 15.2+1.5° 8.39+0.35% 9.85+0.84° 10.33+0.85°

Abbreviation : Refer to table 1.
Values are means=+SD of 8 rats.

Values in the same line not sharing a common superscript in each experiment are significantly different (p<0.05) .

Table 4. Effect of dietary protein sources on serum lipids in adult rats

EXP 1 EXP 2
C-CA C-LA C-SPI R-CA R-LA R-SPI
T-Chol (mg,/100 mD 148.0+13.5% 142.0+15.2°  112.5+15.8° 92.5+10.7° 81.2+10.9* 81.4+4.9°
HDL-Chol (mg,100 mD) 73.4+5.7*  62.8+8.3° 58.1+6.9% 45.9+8.0¢ 45.8%8.2¢ 40.3%8.4¢

HDL TOTAL
TG (mg,/100 mD

0.50+0.03* 0.44+0.02°

278.8+42.5% 281.3+119.8% 201.91+42.2° 76.6+2.3%

0.52+0.02¢ 0.50+0.07* 0.50+0.06° 0.49+0.10°

78.0+3.5° 75.8+2.8°

Abbreviation : Refer to table 1.
Values are means + SD of 8 rats.

Values in the same line not sharing a common superscript in each experiment are significantly different (p<0.05).
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Fig. 1. Electrophoretic patterns of urinary protein ex-
creted by adult rats. Three-month-old rats
(male, Wistar) were fed 16 g /day of 20%
protein diet containing lactalbumin (LA),
casein (CA) or soy protein isolate (SPI) for 6
months (experiment 1) and the other three
groups received 8 g /day of 40% protein diet
instead of 20% protein diet (experiment 2). In
the final week of the experimental period, the
same volume of fresh urine from eight rats in
each group was pooled and subjected to electro-
phoresis on a cellulose-acetate membrane.
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Fig. 2. Relationship between urinary protein excretion
and total cholesterol or albumin in serum.
Three-month-old rats (male, Wistar) were fed
16 g, /day of 209 protein diet consisting of
lactalbumin (LA), casein (CA) or soy protein
isolate (SPI) for 6 months. The regression
equations were estimated as:
Urinary protein (Y : mg day) vs serum total
cholesterol (X : mg, 100 ml)
——— , with LA Y=2.24 X-250.6
(n=8, r=0.795, p<0.05)
———, with CA Y=2.14X-240.2
(n=8, r=0.768, p<0.05)
—————— , with SPI  Y=2.40 X-166.4
(n=8, r=0.723, p<0.05)
Urinary protein (Y : mg,“day) vs serum albumin
(X: 2,100 mD)
—, with LA Y=-291.3X+971.2
(n=8, r=-0.703, NS)
———, with CA Y =-253.6 X+856.9
(n=8, r=-0.866, p<0.00)
—————— , with SPI Y=-284.2X+4952.3
(n=8, r=-0.888, p<0.01)
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