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ABSTRACT

Soybean protein has been believed to be deficient in sulfur-contaning amino acids and the
protein nutritional value is improved by the addition of methionine in the growing rat. In the
present study effective level of methionine supplementation to soy protein isolate (SPI) was
evaluated by a short-term nitrogen balance method at two levels of nitrogen intake in 12
healthy young men. There were two 11-day experimental diet periods allowing a 3-day
free-choice, adequate diet period between them. Methionine was added to SPI during the
second diet period. One period consisted of one protein-free day followed by a 10-day low
protein diet period. The nitrogen intake levels of SPI (Fujipro R) were 60 and 90 mg N/kg/
day and L-methionine was supplemented at 1.0 and 1.5% of SPI. Mean nitrogen balance was
—17.9+5.1 mg N/kg/day (»=5) at 60 mg N/kg/day and was —19.4%5.6 mg N/kg/day (n=
5) when 1.0% methionine was added, indicating no beneficial effect. When the intake of SPI
nitrogen was increased to 90 mg N/kg/day, apparent nitrogen balance wasnearly zero (+1.5
5+10.1 mg N/kg/day, »=7). But again we found no improvement in nitrogen balance by
supplementing either 1.0 or 1.5% methionine. It was appeared that sulfur-containing amino
acids of well-manufactured SPI were not limiting for adults in this short-term nitrogen

balance study.
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Table 1. Characteristics of the subjects
Body Body
B *
Group AZe  eight  height MR
kg cm kcal/kg
23 76.9  178.5  21.43
23
2.9 159.0 24. 80
SPIGOmgN/kg )90 o 9 8
1.0% Met 63.9 176.8 23. 36
e 20 544 1645  30.62
19 65.5  169.2 2408
41 p
56.9 172. 22.
SPI 90 mg N/kg 38 5 20
1.0% Met 57.9 162.0 23.27
' 20 56.4 1747 2171
21 60.4  166.9  21.91
20
64.9 177.2 21.91
SPI 90 mg N/kg 19
1.5% Met 45.0 169. 4 24. 65
' 19 6.2  169.1  21.67
* Basal metabolic rate
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Fig. 1 Experimental design.

Each diet period consisted of 1-day protein-free diet (PFD), 3-day conventional
low protein diet (LPD) and 7-day soy protein diet with (SPI + Met) or without

(SPI) L-methionine supplementation.

A 3-day break was allowed between two

diet periods during which free-choice, adequate diet was fed. Blood analyses
and anthropometries were conducted at the start and the end of each diet period

(indicated by arrows in the figure).
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Table 2. Content of sulfur-
containing amino
acids

(mg/gN)

SPI 156-174

Casein 201

Lactalbumin 357

Egg 362

Beef 249

Fish 253

Rice 229

Gluten 231

FAO/WHO (1973)* 220

* Taken from provisional amino
acid scoring pattern®

90 mg N/kg + 1.0% Met

90 mg N/kg + 1.5% Met

SO

Table 3. Composition of
SPI kamaboko

(%)

Ingredients Content
SPI - 18.83
Water 71.55
Qil (soybean) 4.67
Starch (potato) 4.67
Sugar 0.15
NaCl 0.10
Lemon 0.03
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Fig. 2 Effect of methionine supplementation on nitrogen balance in young men

fed soy protein isolate
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Table 4. Nitrogen balance in young men fed soy protein isolate
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(mg/kg/day)
N level Intake Fecal Urinary N

mg/kg N N N balance
60 SPI (5)*  60.5£0.9 14.0+£2.9  64.4% 6.6 —17.9+ 5.1
SPI+1.0% Met (5) 61.2+1.1 12.8£1.0 67.8+ 4.7 —19.4+ 5.6
90 SPI (4) 90.61+6.4 15.2£1.6 75.9£13.7 — 0.5£13.6
SPI+1.0% Met (4) 91.2%+5.9 15.4%£2.7 80.01+18.9 — 4.2+17.5
90 SPI (3) 91.1+0.8 14.9+0.4 71.9+ 2.7 + 4.4+ 2.6
SPI+1.5% Met (3) 92.5+0.7 16.3+1.8 81.8+10.4 — 5.6t11.6

* Figures in parentheses are numbers of subjects.

Table 5. Efficiency of protein utilization of soy protein isolate

in young men

level
Nleve D’ BV  NPU
mg/kg
60 (5)¥ SPI 98+5 48110 46+ 8
(5) SPI+1.0% Met 100+2 43+ 9 43+ 9
(4) SPI 97+2 59+ 9 57+ 8
(4) SPI 1.0% Met 97+3 57+ 9 55+ 8
90
(3) SPI 98+1 57+ 3 55+ 3
(3) SPI+1.5% Met 96+ 2 45+12 44+13
1 Digestibility
2 Biological value
3 Net protein utilization
4 Numbers of subjects

Table 6. Blood analyses in men fed soy protein isolate®
(90 mg N/kg/day, 1.0% Met, n=4)

SPI SPI+ Met

Control Expt. Control Expt.
Hematocrit 43.6 44.9 42.8 43.4
Hemoglobin (g/100 ml) 16.6 15.9 15.7 15.8
Total protein (g/100 ml) 6.6 6.8 7.0 6.6
Albumin (g/100 ml) 4.7 4.2 4.4 4.3
Prealbumin (mg/100 ml) 31 25 26 25
Urea N (mg/100 ml) 14 7 11 6
Total lipid (mg/100 ml) 384 479 415 477
Triglyceride (mg/100 ml) 87 129 116 123
Total cholesterol (mg/100 ml) 196 143 141 163
HDL-cholesterol (mg/100 ml) 67 59 63 60
GOT (Karmen unit) 11 15 9 20
GPT (Karmen unit) 3 3 14

* At the start (Control) and the end (Expt.) of each dietary period.
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