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ABSTRACT

As the results of the previous two studies, four of the five subjects showed the improved
nitrogen balance by the addition of methionine to soy protein isolate (SPI) under the condition
of nitrogen intake levels of 90 and 75 mg/kg/day. Further study on the effect of supplementa-
tion of methionine to SPI on the protein utilization was conducted in five healthy young men.
They were given one-day protein free diet, four-day low protein habitual diet and then nine-day
SPI diet containing 60 mg N/kg/day. After the first experiment, the second experiment, in
which the SPI diet was supplemented with L-methionine at a level of 1.09 of protein, was
repeated. Energy intake was approximately 42-44 kcal/kg/day. The nitrogen balance was
improved by the addition of methionine in four of the subjects. The result was the same as
obtained in the previous studies. One subject, to whom the methionine supplementation
produced no beneficial effect, attended all of the three studies and showed the same tendency.
One subject was non-athlete, while remaining four subjects were athlete. The effect of addition
of methionine was observed more markedly in the daytime than in bed. Nutr. Sci. Soy Protein,

Jpon. 7, 53-58, 1986.
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Age, body height and body weight

Body weight (kg)

Subject Age Body height SPI SPI+1.0% Met
(yrs) (cm) Initial Final Initial Final
A 29 171 60.8 60.3 59.7 58.2
B 30 170 64.5 64.0 65.4 64.5
C 25 177 75.1 75.6 76.1 75.8
D 23 177 65.8 65.7 66.0 66.1
E 22 171 70.4 70.0 69.5 69.2

Table 2. Experimental diet composition (Subject A?)

Soy protein isolate® 148
Corn starch 365
Sucrose 159
Shortening 40
Corn oil 8
Margarine 23
Soy sauce 5
Umeboshi 15
NaCl 3
Baking powder® 10
Carboxymethylcellulose 5
Vitamin mixture® 0.5
Mineral mixture® 10

a: Body weight: 61 kg.

b: SPI mixture which consists of SPI (Fuji pro-R) 20,
starch 5, sucrose 1.5, NaCl 3 and water 85, is filled
into a film casing and boiled.

¢ Baking powder (20.0 g) contained KHCO, 5 g, citric
acid 4.2 g and starch 11.8 g.

d: Vitamin mixture (0.5 g) contained B,-HCl 1.0 mg, B,
1.4 mg, C 50 mg, niacinamide 17 mg, Bs-HCI 3.0 mg,
folic acid 0.4 mg, B,, 0.003 mg and Ca-pantothenate
10 mg, Retinol palmitate 5000 IU/day and -
tocopherol acetate 50 mg/day was given as tablets.

e: Mineral mixture (10 g) contained CaHPO,2H,0 2 g.
CaCO, 09 g, KH,PO, 2g, KHCO, 35g, MgO 0.6 ¢,
FeS0,+7H,0 60 mg, MnSO,+4H,0 3 mg, CuSO,+5H,
O 8 mg, ZnCl, 5mg, KI 0.2 mg, Na,Mo0O,-2H,0 0.2
mg, Cry(S0,);+15H,0 1 mg, AIK(SO,),*12H,0 30 mg
and Na,SeQ; 0.008 mg.
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Table 3. Daily urinary nitrogen excretion
®
Day
Period Subject
2 3 4 5 6 7 8 9
SPI A 3.86 4.30 3.26 4.42 5.08 3.60 4.82 4.77 4.24
B 5.65 4.45 4.82 4.72 5.16 4.89 4.49 5.42 4.55
C 3.69 3.83 3.92 3.84 3.82 3.99 4.04 4.06 4.04
D 3.33 3.06 2.79 4.06 4.26 3.69 4.23 4.58 4.63
E 4.66 5.01 4.73 5.36 5.03 4.83 5.37 4.58 4.21
Mean 4.24 4.13 3.91 4.48 4.67 4.20 4.59 4.68 4.33
SD 0.93 0.73 0.89 0.60 0.60 0.62 0.53 0.49 0.25
SPI+Met A 3.23 3.41 3.52 4.88 3.98 3.75 3.92 4.07 2.78
B 5.31 4.08 5.02 4.76 4.88 5.67 5.78 5.10 4.72
C 3.29 3.07 3.19 3.26 3.82 4.17 3.91 3.73 3.34
D 3.38 3.47 3.37 2.88 3.49 3.96 4.22 4.57 3.75
E 4.97 4.61 4.63 4.48 3.93 4.33 3.79 3.78 3.29
Mean 4.04 3.72 3.95 4.05 4.02* 4.38 4.32 4.25* 3.57
SD 1.02 0.61 0.82 0.92 0.52 0.75 0.83 0.58 0.73
*p<0.05 compared with SPI period.
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B: Breakfast, L: Lunch, S: Supper Sleeping
*P<0.05, compared with SPI period.

Fig. 1. Changes in urinary nitrogen

Table 4. Nitrogen balance data

(mg/kg/day)
N intake N output
. . N-bal
Subject Period SPI Others Total Urine Feces balance
SPI 59.99 5.04 65.03 74.74 15.92 —25.63
A SPI+Met 59.99 5.05 65.04 64.87 16.60 —16.43
SPI 60.01 6.10 66.11 76.41 13.20 —23.50
B SPI+Met 59.19 6.02 65.21 80.95 14.56 —30.30
SPI 59.99 4.56 64.55 52.87 17.78 —6.10
C SPI+Met 59.99 4.86 64.85 51.46 16.89 —3.50
SPI 60.02 5.32 65.34 63.74 14.32 —12.72
D SPI+Met 60.01 5.31 65.32 60.84 11.17 —6.69
SPI 60.01 5.23 65.24 69.74 14.03 —18.53
E SPI+Met 59.93 4.91 64.84 56.47 12.23 —3.86
Mean SPI -17.30
SD 8.00
SPI+Met ~12.16
11.41
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SPI 60 mg N

SPI 75 mg N
: before SPI period
H: after SPI period
*P<0.05, **p<0.01
a:Met 0%, b: Met 1.0%, c: Met 1.5%

Serum urea nitrogen (mg/100 ml )

Fig. 2. Serum urea nitrogen
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