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Table 1 Comparison of Protein Contents, Caluculated and analyzed
T~ s ; . Ave-
. Diets 1 st day i 2nd day 3 rd day rage
Protein Break Su- - 1|Break 'Su- ~ .1 |Break [Su- per
[ fast Lu nchl pper Total fastI unch} pper Total fast Lu nchl pper’ Total day
a Caluculated Protein (g)| 22.0| 25.0, 22.5 69.5 23.9| 31.9/ 28.3] 84.1| 33.3] 20.7 21.9| 75.9| 76.5
Alb Analyzed Protein (g)| 27.8 28.4! 29.3! 85.4/ 20.4] 36.0| 37.8 94.2] 31.1 23.5 28.5 83.1] 87.6
¢ Ratio b/ax100 (%) 122.9 112.1 109.5| 114.5
: | : [ ——
a Caluculated Protein (g)| 23.0; 27.4/ 27.0; 77.4{ 23.8] 36.4 24.8] 85.0; 21.7| 26.7| 40.8/ 89.2 83.9
Blb Analyzed Protein (g)| 25.3| 31.2] 27.9 8ﬂ.4! 26.0, 46.4! 25.7| 98.1 25.4/ 29.2; 39.9 94.5} 92.3
¢ Ratio b/ax100 (%) 109.01 115.4] 110.9] 110.1
: N T T e R N
a Caluculated Protein (g)| 14.6| 14.2! 12.5 41.3) 12.2 15.2! 23.3, 50.7| 21.5 11.5 22.1] 55.1
Cb Analyzed Protein (g) 19.5| 9.5 22.6] 51.6
c Ratio b/ax100 (%) ’ 93.6
a Caluculated Protein (g)| 15.7] 28.2] 21.4 65.3f 24.5| 17.1] 21.8| 63.4] 22.7| 21.6| 40.9| 85.27 71.3
Db Analyzed Protein (g)| 19.3] 29.5 17.7 66.5i 24.0| 18.8 21.2| 64.0| 18.9| 20.7| 46.6| 86.2 72.3
¢ Ratio b/ax100 (%) 101.8I 100.3 101.1| 101.4

A Institution for Infantile Praralysis

C Institution for unweaned children
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Table 2—(1) Institution A
Iso- . . |Phenyl |Methio- [Threo- [Trypt- . Protein
leucine] Leucine| Lysine alanine nine nine| phane Valine Score
Retference Protein (2) 0.270{ 0.306] 0.270 0.180 0.144/ 0.180] 0.090| 0.270 100
Break Amino acid (g) 0.387| 0.556] 0.317| 0.224/ 0.122] 0.265 0.066] 0.356
fast | Ratio (%) 140 182 118 124| 2.5 85 147| D %% 73 132, 73
st | oon Amino acid (g) 0.423| 0.519] 0.326] 0.242] 0.126] 0.272] 0.069| 0.353
day Ratio (%) 156 170 121 134 * 87 151 X% 77 131 77
Supner Amino acid (g) 0.390; 0.571) 0.332 0.210[ 0.137 0.260] 0.067] 0.361
PP Ratio (%) 145 187 124 117 %95 145 XX 74 134 74
Break Amino acid (g) 0.378| 0.504/ 0.278 0.246] 0.133 0.239| 0.071 0.358
fast | Ratio (%) 140 165 103 136 # 92 133 ¥X 79 133 79
2nd Lunch Amino acid (g) 0.377| 0.488] 0.268] 0.261] 0.125] 0.250] 0.064| 0.308
day Ratio (%) 140 160 * 99 145 * 87 139] =¥ 71 114 71
Supper Amino acid (g) 0.416| 0.561 0.257| 0.254| 0.124] 0.254] 0.067| 0.324
D) Ratio (%) 154 183 * 95 141 * 86 141 XX 75 116 75
Break Amino acid (g) 0.249| 0.498 0.395| 0.261] 0.099] 0.194 0.057] 0.328
fast | Ratio (%) ¥ 92 163, 146, 145 * 69 108 XX 63 122, 63
3ird Lunch Amino acid (g) 0.219| 0.418] 0.295 0.258 0.127] 0.192] 0.066| 0.292
day Ratio (%) %81 136 109 144 * 88 107| o 74 108 74
Supper Amino acid (g) 0.333] 0.445 0.368 0.286] 0.140| 0.184 0.070| 0.353
pp Ratio (%) 123 145 136 159 %97 102 %% 78 130 78
Average Amino acid (g) 0.352) 0.507] 0.315] 0.249] 0.126] 0.234 0.066] 0.337
g Ratio (%) 131 166 117 138] X 87 130 X 74 125 74
Table 2—(2) Institution B
Iso- . . |Phenyl [Methio- |Threo- |Trypt- . Protein
leucine Leucine| Lysine alanine nine nine| phane Valine Score
!
Reterence Protein ) 0,270/  0.306| 0.180| 0.144| 0.180, 0.090| 0.270 0.270 100
i Break Amino acid (g) 0.437 0.561; 0.411 0.226] 0.128 0.277, 0.059] 0.383
fast | Ratio (%) 162 183 152, 126, % 89 154 %X 65 142 65
. . I
st Lunch Amino acid (g) 0.324] 0.474 0.322] 0.216] 0.126] 0.199] 0.056] 0.518
day Ratio (% 120 155 119 120 * 87 111] XX 63 192 63
Supper Amino acid (g) 0.317| 0.474| 0.400{ 0.216] 0.162] 0.211| 0.068 0.359
P! Ratio (%) 117 155 148 120 112 118 X175 133 75
Break Amino acid (g) | 0.283 0.487] 0.418] 0.244 0.152 0.170{ 0.063; 0.283
fast | Raio (%) 105 159 155 135 106, ¥ o4f XX 70 105 70
2nd Lunch Amino acid (g) 0.302| 0.479| 0.330] 0.223] 0.121] 0.200{ 0.060] 0.326
day Ratio (%) 112, 157 122 124 * 84 111 ¥ 67 121 67
Supper Amino acid (g) 0.263| 0.382] 0.330] 0.200, 0.072 0.144] 0.053] 0.250
Ratio (%) * 97 125 122 111 <50 80 - 58 93 50
Break Amino acid (g) 0.293] 0.455 0.254 0.230; 0.099] 0.162] 0.057] 0.230
fast | Ratio (%) 108 149 * 94 128 ¥ 69 - 901 X 64 85 64
3ird Lunch Amino acid (g) 0.318] 0.486| 0.333] 0.243 0.121] 0.185 0.056] 0.359
day Ratio (%) 118 159 123 135 ¥ 84 100[ XX 62 133 62
Supper Amino acid (g) 0.341} 0.456] 0.379 0.224| 0.130] 0.218 0.066| 0.394
Ratio (%) 127 149 140 124 % 90 121 X% 73 146 73
Average Amino acid (g) 0.320{. 0.473  0.353 0.225| 0.123] 0.196] 0.060| 0.345
Ratio (%) 119 154 131 125 ¥ 86 109 XX 66 128 66




Table 2—(3) Institution C

Protein

Iso- . . |Phenyl [Methio- |Threo- |Trypt- .
leucine] Leucine Lysine alanine nine nine|  phane Valine Score
Reteience Protein (2) 0.270| 0.306, 0.270, 0.180| 0.144/ 0.180, 0.090 0.270[
B S SR S U S S i \
Break Amino acid (g) 0.351 0.458] 0.404] 0.156 0.135 0.240| 0.069, 0.401
fast | Ratio (%) 130 150 150, #8794 133 ¥% 176 148 76
1st |1 inch Amino acid (g) 0.435] 0.542| 0.367| 0.164] 0.125 0.257] 0.070, 0.356
day Ratio (%) 161 177 136 %91 ¥ 87 143 XK 78 132 78
Supper Amino acid (g) 0.383| 0.506| 0.386] 0.170 0.140 0.255 0.073] 0.417
P Ratio (%) 142, 195 143 95 % %98 142| %X 81 154 81
Break Amino acid (g) 0.337| 0.460; 0.402 0.114 o.129i 0.223]  0.065 0.354
fast | Ratio (%) 125 150 149, XX 63 % 89 124 ¥ 73 131 63
and | on Amino acid (g) 0.301] 0.532| 0.400] 0.158 0.116] 0.208 0.056| 0.316
day Ratio (%) 111 174 148  ¥8§ %80 116 %% 63 117 63
Supper Amino acid (g) 0.394] 0.348] 0.545| 0.168] 0.157] 0.261] 0.068] 0.411
PP Ratio (%) 146 114 202 % 93 109 145’ X 76 152 76
. : -
Break Amino acid (g) 0.357% 0.347] 0.411] 0.137] 0.115 0.225| 0.068  0.411
fast | Ratio (%) 132 113 152 X 76| ¥ 80 125) XK 76 152 16
3ird Lunch Amino acid (g) 0.348  0.373 0.376  0.122) 0.110] 0.208 0.060] 0.354
day Ratio (%) 129 122 139, X 68 ¥ 76 115 %X 66 131 66
. . |
Supper | Amino acid (g) 0.344] 0.357, 0.467 0.164] 0.143] 0.250 0.068 0.459
PP Ratio (%) 128 117 175 %91 100 139 X175 170 75
o o i ] |
Average Amino acid (g) 0.361l 0.436, 0.417] 0.150; 0.130{ 0.236. 0.066/ 0.387
ag Ratio (%) 134 142 1551 %83 %90 1311 3 74 143 74
|
Table 2—(4) Institution D
Iso- . . |Phneyl |Methio- [Threo- [Trypt- 3 Protein
leucin| Leucine| Lysine alanine nine nine| phane Valme Score
Reference Protein (g) 0.270 0.3065 0.270‘\ 0.180] 0.144/ 0.180] 0.090  0.270 100
. ) ' . |
|
! Break Amino acid (g) 0.296; 0.336] 0.286/ 0.151] 0.098 0.196] 0.055 0.347
| fast | Ratio (%) 110 110 106 X84 X 68 109 ¥¥e61 128 61
1st Lunch Amino acid (g) 0.291 0.257| 0.449] 0.198 0.108 0.213] 0.091] 0.387
day Ratio (%) 108 ¥ 84 166 1ol X175 119] ¥X 67 143 67
Supper | Amino acip () 0.538) 0.497] 0.372] 0.248/ 0.119] 0.279 0.051 0.662
PP Ratio (%) 199 162 138 138 %83 155 % 57 245 57
Break Amino acid (g) 0.321] 0.387] 0.407] 0.200 0.070] 0.206; 0.059] 0.623
tast | Ratio (%) 119 127 151 111 %% 48 114 ¥ 66 231 48
I
2nd Lunch Amino acid (g) 0.374) 0.355) 0.327] 0.159| 0.089| 0.206] 0.055 0.407
day Ratio (%) 139 116 121 X 88 X 62 114 XX 61 151 61
Supper | Amino acid (g) 0.441| 0.431] 0.368 0.116| 0.121| 0.263] 0.062 0.501
PP Ratio (%) 163 141 136 X 64 X 84 146 * 68 186 64
Break Amino acid (g) 0.371] 0.348 0.237] 0.198 0.079] 0.206 0.055‘, 0.363
fast | Ratio (%) 138 114 88 110, X s5 114 * 62 135 55
3ird Lunch Amino acid (g) 0.286] 0.363] 0.328 0.193] 0.097| 0.201] 0.620] 0.440
day c Ratio (%) 106 119 122 107] ¥ 67 112 %69 163 67
Supper Amino acid (g) 0.410] 0.397] 0.472] 0.195] 0.140] 0.274] 0.055 0.384
Upp! Ratio (%) 151 130 175 109] ¥ 97 162) XK 62 142 62
A Amino acid (g) 0.370] 0.374] 0.361] 0.184] 0.102] 0.227] 0.057 0.457
verage Ratio (%) 137 122 134i 102 K11 126) XX 64 167 64
Note 1 %% First limitting amino acid Note 2 3% Ratio under 100

Note 3 Ratio : Ratio to Provisional Pattern
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Table 3 Camparison ot Protein scores

] Diet T T jAverage of

T~ A B C D |Japanies
Amino acid "~ _ Diet
Isoleucine 131 119] 134 137 107
Leucine 166 154 142] 122 137
Lysine 117| 131) 155 134 124
Phenyl alanine 138 125, ¥ 83 102 147
Methionine ¥ 87l X 86| o0 X711 ¥ 61
Threonine 130, 109 131] 126 128
Tryptphan ¢ 74l 0K 606 W 74l X 64 ¥ 73
Valine 125 128 143| 169 123
Protein score 74 66 74 64 73
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Research on the Quality of Mass-Feeding Part 1

Determination of Protein Score

Kazuo Mori, Jiunichi Kawabata, Toshio Fukushi,
Akimichi Mega, Kazuo Ando, Ikuyo Sekijiyo,
Kazuko Matsuda, and Yoshie Sato

(Hokkaido Institute of Public Health)

On the aspect of protein score, the quality of diets

of mass leeding institutions in Sapporo City were
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examined.

Those institutions were A (an institution for infantile
paralysis), B (a sanatorium), C (an institution for
unweaned children), and D (a domitory of girls
collage)

The relationship between calculated contents of
protein and essential amino acids from bils of fare
and analysed contents of them was observed.

Essential amino acids were analysed by bioassay with
Leuconostock mesenterioides for lysine and phenylalanine,
Lactobacllus arabinosus tor valine, leucine, isoleucine and
tryptophane, and Sireptoccccus faecalis for threonine.

The protein score of diet in each institution was as
follows, A, 74 ; B, 66 ; C, 74 ; and D, 64.

Tryptophane was the first limitting amino acid in
each case and it was similar to the average! value of

Japanese.



