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ABSTRACT

The effect of supplementing 1.0 or 1.5% of L-methionine to soy protein isolate on the

protein utilization was examined by nitrogen balance method in five healthy young men under

the condition of nitrogen intake level of 75 mg/kg/day. The nitrogen balance was improved by

addition of 1.09% of methionine in four of five subjects, and on an average the tendency of

improved nitrogen balance due to methionine supplementation was observed (p<0.1). However,

no supplemental effect was shown by addition of 1.5% of methionine because of large individual

variation. When 1.0% of methionine was supplemented, there was a tendency that the degree

of improvement of nitrogen balance was proportional to the degree of negative nitrogen

balance in the control (non-supplement) period. Nutr. Sci. Soy Protein, Jpn 6, 96-102, 1985.
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Table 1.

Age, body height and body weight

Age Body Body weight (kg)
Subject (y18) height _ SPI period . SP.IT{—I.O% Met pfzriod SP.I?1—145% Met p(.eriod
(cm) Initial Final Initial Final Initial Final
A 28 171 60.4 59.6 60.1 59.3 61.7 61.4
B 29 170 64.3 63.0 62.6 62.5 64.2 63.3
C 22 177 60.7 60.3 61.3 60.4 62.6 61.5
D 22 170 60.4 59.4 60.1 59.0 58.1 56.5
E 23 174 86.0 85.7 85.4 84.8 85.6 85.0
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Table 2. Experimental diet composition (Subject A%)
(2)

Soy protein isolate 181

Corn starch 353
Sucrose 143
Shortening 50

Corn oil 5
Margarine

Soy sauce 5
Umeboshi 15

NaCl 3
Baking powder® 10
Carboxymethylcellulose 5
Vitamin mixture® 3 tab
Mineral mixture® 10

a: Body weight: 60kg.

b: Baking powder (20.0g) contained KHCO; 5g,
citric acid 3.2 g and starch 11.8 g.

c: One tablet of vitamin mixture contained retinol
palmitate 1000 IU, ergocalciferol 100 IU, fursulth-
iamine 5 mg, riboflavin 2 mg, pyridoxine hydro-
chloride 3mg,niacinamide 25mg,cyanocobalamine
5 ug, ascorbic acid 75 mg, a-tocopherol acetate 5
mg, calcium pantothenate 15mg, precipitated
calcium carbonate 46.8 mg and dibasic calcium
phosphate 34 mg.

d: Ten g of mineral mixture contained CaHPO,+2 H,
02g, CaC0,,0.9g, KH,PO,2g, KHCO;3.5¢g,
MgO 0.6 g, FeSO,+7 H,0 60 mg, MnSO,+4 H,0 3
mg, CuSO,-5H,08mg, ZnCl,5mg, KI0.2mg,
Na,MoO,-2 H,0 0.2 mg, Cry,(SO,);+15 H,0 1 mg,
AIK(S0,),+12 H,0 30 mg and NaSeO; 0.008 mg.



Table 3. Changes in urinary total-N excretion

(g/day)
R . Day
Period Subject I 5 3 1 5 e 7
A 4.50 5.25 5.40 5.61 4.70 5.29 4.58
B 5.37 5.46 5.12 5.54 5.20 6.40 4.51
C 6.22 5.31 5.31 4.41 6.51 5.31 4.88
SPI D 5.35 5.89 4.14 5.68 4.26 6.39 5.83
E 9.39 10.78 9.34 8.78 9.52 8.69 8.31
Mean 6.17 6.54 5.86 6.00 6.04 6.42 5.62
+SD 1.90 2.38 2.01 1.64 2.12 1.38 1.59
A 4.76 5.50 4.53 4.27 4.80 4.28 4.71
B 5.76 5.83 5.06 6.39 5.36 4.90 5.68
SPI C 5.11 5.22 5.36 6.11 5.01 5.17 4.92
+ D 5.14 4.80 4.47 4.78 4.48 3.92 3.89
1.0% Met E 5.80 5.87 8.15 7.23 7.25 7.13 5.94
Mean 5.31 5.44 5.51 5.76 5.38 5.08 5.03
+SD 0.45 0.45 1.52 1.21 1.09 1.25 0.82
A 5.18 5.46 5.08 4.46 5.10 4.97 4.76
B 6.57 6.72 5.89 5.85 5.94 5.89 6.39
SPI C 4.82 4.81 4.22 4.54 4.28 4.80 4.91
+ D 4.33 3.56 2.59 4.06 5.53 8.51 7.13
1.5% Met E 7.95 7.13 6.75 7.52 8.10 6.73 6.14
Mean 5.77 5.54 4.91 5.29 5.7 6.18 5.87
+SD 1.48 1.45 1.60 1.42 1.43 1.52  1.01
Table 4. Changes in urinary urea-N excretion
(g/day)
. . Day
bject
Period Subjec 1 5 3 : 5 5 7
A 3.10 4.18 4.28 4.37 3.49 4.05 3.48
B 4.10 4.32 4.02 4.49 4.04 5.12 3.35
C 4.74 4.06 4.09 3.45 5.32 4.03 3.82
SPI D 3.69 4.67 3.33 4.71 3.29 5.23 5.09
E 7.87 8.99 7.98 7.55 7.73 7.22 7.36
Mean 4.70  5.24 474 4.91 477  5.13  4.62
+SD 1.87 2.11 1.85 1.55 1.83 1.30 1.63
A 3.48 4.21 3.42 3.23 3.73 3.20 3.61
B 4.35 4.47 4.19 5.19 4.24 3.95 4.38
SPI C 3.67 3.97 4.22 4.89 3.94 4.10 3.74
+ D 4.01 3.78 3.55 3.18 3.58 3.04 3.13
1.0% Met E 4.86 4.54 6.91 5.64 6.13 5.44 4.82
Mean 4.07 4.19 4.46 4.43 4.32 3.95 3.94
+SD 0.56 0.32 1.42 1.15 1.04 0.95 0.67
A 3.60 3.54 3.28 2.78 3.12 3.29 3.10
B 5.52 5.61 4.90 4.74 4.83 4.66 4.86
SPI C 3.10 3.19 2.75 2.79 2.75 2.96 3.06
+ D 2.64 2.44 1.62 3.07 4.28 6.92 5.90
1.5% Met E 6.31 5.66 5.03 5.63 6.18 4.77 4.28
Mean 4.23 4.09 3.52 3.80 4.23 4.52 4.24
+SD 1.60 1.47 1.45 1.31 1.38 1.56 1.21
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Table 5. Changes in urinary NH;-N excretion

(g/day)
. . Day
P
eriod Subject T 2 3 1 z 5 Z
A 0.283 0.197 0.185 0.172 0.102 0.086 0.087
B 0.256 0.246 0.223 0.177 0.144 0.270 0.264
C 0.289 0.195 0.149 0.074 0.076 0.089 0.081
SPI D 0.476 0.275 0.126 0.159 0.136 0.206 0.139
E 0.418 0.470 0.284 0.311 0.313 0.244 0.227
Mean 0.344 0.277 0.193 0.179 0.154 0.179 0.160
+SD 0.097 0.113 0.063 0.085 0.093 0.087 0.083
A 0.220 0.190 0.113 0.121 0.104 0.077 0.073
B 0.270 0.493 0.245 0.234 0.343 0.226 0.412
SPI C 0.121 0.077 0.066 0.069 0.068 0.059 0.086
+ D 0.230 0.192 0.154 0.285 0.186 0.140 0.078
1.0% Met E 0.272 0.423 0.325 0.326 0.246 0.718 0.241
Mean 0.223 0.275 0.181 0.207 0.189 0.244 0.178
+SD 0.061 0.175 0.104 0.109 0.110 0.273 0.149
A 0.313 0.241 0.185 0.165 0.118 0.106 0.078
B 0.293 0.236 0.176 0.206 0.197 0.164 0.182
SPI C 0.172 0.181 0.101 0.120 0.117 0.117 0.111
+ D 0.198 0.189 0.096 0.120 0.227 0.280 0.194
1.5% Met E 0.437 0.288 0.242 0.283 0.295 0.500 0.315
Mean 0.283 0.227 0.160 0.179 0.191 0.233 0.176
+SD 0.105 0.043 0.062 0.068 0.076 0.164 0.092
Table 6. Changes in urinary creatinine excretion
(g/day)
. . Day
P
eriod Subject i 5 3 1 3 ; 7
A 1.84 1.93 1.91 1.89 1.83 1.91 1.74
B 1.83 1.83 1.83 1.85 1.81 1.88 1.70
C 2.00 1.74 1.98 1.43 2.00 1.79 1.70
SPI D 1.87 1.77 1.22 1.62 1.11 1.39 1.46
E 2.26 2.63 2.36 2.12 2.76 2.18 1.89
Mean 1.96 1.98 1.86 1.78 1.90 1.83 1.70
+SD 0.18 0.37 0.41 0.26 0.59 0.29 0.15
A 1.78 1.75 1.83 1.62 1.75 1.70 1.72
B 1.95 1.91 1.72 1.87 1.84 1.52 1.91
SPI C 1.66 1.78 1.61 1.88 1.71 1.72 1.75
+ D 1.42 1.46 1.51 1.75 1.50 1.19 1.27
1.0% Met E 1.85 2.04 2.39 2.38 2.09 2.31 2.04
Mean 1.73 1.79 1.81 1.90 1.78 1.69 1.74
+SD 0.20 0.22 0.34 0.29 0.21 0.41 0.29
A 1.87 1.91 1.83 1.86 1.87 1.93 1.71
B 1.79 1.79 1.79 1.78 1.77 1.75 1.80
SPI C 2.00 1.85 1.58 2.02 1.47 1.74 1.64
+ D 1.36 1.62 1.19 1.36 1.62 1.97 1.59
1.5% Met E 2.40 1.96 1.82 2.02 2.08 2.01 2.06
Mean 1.88 1.83 1.64 1.81 1.76 1.88 1.76
+SD 0.38 0.13 0.27 0.27 0.23 0.13 0.19
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Table 7. Nitrogen balance data
{(mg/kg/day)
N intake N output
Subject Period - P N-balance
SPI Others Total Urine Feces
SPI 75.38 4.86 80.24 80.01 18.27 —18.04
A SPI+1.0% Met 74.74 4.84 79.58 76.40 15.19 —12.01
SPI+1.5% Met 74.14 4.77 78.91 78.85 19.87 —19.81
SPI 74.64 4.76 79.40 82.21 10.92 —13.73
B SPI+1.0% Met 74.29 5.26 79.55 83.52 12.57 —16.54
SPI+1.5% Met 73.63 5.21 78.84 93.12 16.73 —31.01
SPI 74.74 4.84 79.58 89.52 19.98 —29.92
C SPI+1.0% Met 75.11 5.41 80.52 79.99 17.29 —16.76
SPI+1.5% Met 74.98 5.40 80.38 75.23 17.94 —12.79
SPI 75.24 4.72 79.96 91.83 18.84 —30.71
D SPI+1.0% Met 75.75 5.51 81.26 68.13 20.34 — 7.21
SPI+1.5% Met 73.73 5.38 79.11 119.59 7.39 —47.87
SPI 74.84 4.71 79.55 100.22 8.67 —29.34
E SPI+1.0% Met 74.92 4.74 79.66 79.59 10.63 —10.56
SPI+1.5% Met 74.74 4.73 79.47 81.93 8.52 —10.98
SPI —24.35+£7.89
l\feszg SPI+1.0% Met POl [ o7
- SPI+1.5% Met —24.49+15.25
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Fig. 1.

Nitorogen balance data.
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Fig. 2. Relation of nitrogen balance between control period and methionine supplement period.
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Fig. 3. Relation between nitrogen balance in control period and improved nitrogen balance in methionine supple-
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Nitrogen intake level (mg/kg/day)
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ig. 4. Relation between nitrogen intake and nitrogen balance.
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