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Table 1 A.
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Table 2 A. Anthropometric data on Hokkaido orphanage children
and national averages in 1976
Height and weight
Height (cm) Weight (kg)
Sex Age Number Orph. child. D N. av. Orph. child. D N. av.
Mean (a) SE  (a-b)  Mean (b) Mean (¢c) SE = (c-d) Mean(d)
1 3 81.1 04 0.3 80.8 a 114 0.7 0.5 109 o
2 27 88.3 0.8 —1.0 89.3 o 131 0.3 0.0 13.1 &
3 25 94.4 0.6 —1.6* 96.0 a 14.3 0.3 —04 147 a
4 43 100.3 0.8 —24%% 1027 a 15.8 0.3 —0.3 16.1 o
5 42 107.3 1.0 —2.6%% 1099 8 17.9 04 —0.8* 187 3
6 63 1127 0.7 —2.6%%* 1153 8 20.2 0.3 —04 206 8
7 61 118.2 0.6 —2,7%%% 1209 8 22.2 0.3 —0.8*%* 23.0 8
8 80 124.3 0.5 —2.2%%% 1265 3 247 0.3 —1.1*** 258 8
Boys 9 82 127.8 0.6 —3.5%** 1313 8 27.2 04 —0.7 285 8
10 87 133.0 0.6 —3.8%%* 136.8 S 30.0 04 —2.0%k 3208
11 88 137.8 0.6 —4.3%%% 1421 B 325 05 —29%¥* 354 8
12 93 145.6 0.8 —3.3%%% 1489 3 381 0.6 —23%%x 404 §
13 86 151.6 1.0 —4.6%%% 1562 8 42.2 0.8 —3.7*¥* 459 8
14 87 158.8 0.8 —3.6%%F 1624 3 48.7 1.0 —2.7%* 514 8
15 50 160.9 0.9 —54%** 166.3 8 499 11 —58**%*% 557 3
16 22 162.8 1.1 —5.2%k%  168.0 8 54.0 0.9 —4.0%% 580 8
17 4 170.8 3.6 1.8 169.0 8 56.3 44 —31 594 §
18 2 161.3 7.1 —7.2 1685 8 49.6 38 —10.0%* 59.6 a
1 3 774 43 —1.7 79.1 a 10.6 1.5 0.2 104 o
2 18 86.2 0.9 —2.3* 885 a 124 0.2 —0.1 125 o
3 16 94.1 0.9 —1.1 95.2 o 14.6 04 0.3 143 «
4 20 101.8 14 -0.7 1025 « 16.2 0.4 0.0 16.2 o
5 34 107.7 0.8 —14 109.1 3 17.6 0.3 —0.7 183 8
6 31 111.7 0.9 —29%* 1146 § 20.2 04 0.1 20.1 5
7 34 118.1 0.8 —2.1** 1202 8 221 04 —0.4 2258
8 43 123.4 0.8 —24** 1258 3 24.8 04 —0.5 2538
Girls 9 45 129.2 0.9 —2.0* 1312 3 27.8 0.6 —04 282 p
10 51 1354 0.8 —2.6%*  138.0 3 31.5 0.6 —09 324 3
11 55 141.2 0.9 —3.2%%% 1444 8 354 0.8 —14 36.8 3
12 49 146.1 0.9 —3.8%*%* 1499 3 40.0 0.9 —1.9* 419 3
13 53 151.3 0.8 —2.0% 153.3 5 45.3 09 —0.6 459 B
14 68 152.3 0.7 —2.8*%** 1551 8 484 0.9 —0.5 489 8
15 31 152.9 1.0 —3.0¢#* 1559 8 480 0.8 —2.8%*** 508 f
16 10 149.5 1.6 —6.8%%F 156.3 $ 48.0 2.2 -39 519§
17 5 154.3 0.9 —2.2% 1565 8 54.6 31 2.3 523 8
18 7 152.3 25 —-3.7 156.0 « 50.8 32 1.0 51.8 a

Orph. child: Orphanage children in Hokkaido.

of mean. *P<0.05, **<0.01, ***P<0.001.

N. av.: National averages.

a: Data reported by The Ministry of Health and Welfare Japan in 19799,
8 : Data reported by The Ministry of Education Japan in 1977149,

SE: Standard error
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Table 2B. Anthropometric data on Hokkaido orphanage children

and national averages in 1976

Chest girth and sitting height

Sex Age Number

Chest girth (cm) Sitting height (kg)

Orph. child. D N. av. Orph. child. D N. av.

Mean (a) SE  (a-b) Mean (b) Mean (c) SE  (c-d) Mean(d)

1 3 49.0 1.0 0.7 483 7 495 0.8 0.4 4917
2 27 51.9 0.4 0.7 512 7 52.8 0.4 0.7 526 7
3 25 53.0 0.3 —0.6 53.6 7 55.0 0.4 —1.7%* 56.7 1
4 43 54.7 0.3 0.6 5417 57.9 04 —04 58.3 7
5 42 56.3 0.4 0.3 56.0 3 60.9 0.5 —1.3%* 62.2 8
6 63 58.2 0.4 0.9* 573 8 64.0 0.3 —0.7* 64.7 B
7 61 60.4 0.4 0.9% 595 B 65.7 0.3 —16%%* 673 8
8 80 62.1 0.3 0.3 618 3 86.5 0.3 —1.3%*  69.8 §
Boys 9 82 64.1 04 0.1 64.0 3 70.3 0.3 —16%* 719 3
10 87 66.4 0.3 —0.2 66.6 g 72.2 0.3 —2,0%%x 742 8
11 88 67.7 04 —14%* 691 3 74.3 0.3 —2.0%%* 763 f
12 93 71.8 0.5 —0.1 719 8 78.0 0.4 —15%* 795 8
13 86 74.0 0.6 —1.6%* 756 5 81.2 0.6 —1.9%* 83.1 B
14 87 785 0.7 —09 794 5 85.0 0.5 —1.4%* 864 3
15 50 79.8 0.8 —2.6%* 824 8 86.2 0.5 —2.7%*% 889 f
16 22 83.0 0.9 —1.2 84.2 5 88.3 0.5 —1.6%* 899 8
17 4 83.8 2.3 —1.8 85.6 § 90.2 1.2 —0.2 904 8
18 2 81.6 2.1 —-3.0 84.6 « 86.3 3.7 —29 89.2 a
1 3 48.3 22 0.2 481 7 471 2.7 —1.6 487 7
2 18 50.6 0.4 1.0 496 7 519 0.6 —-0.1 52.0 7
3 16 52.7 0.7 1.5% 512 7 55.1 0.5 —04 555 7
4 20 54.3 0.6 1.5% 528 7 58.2 0.5 0.4 578 7
5 34 54.7 0.3 0.0 547 8 61.2 0.4 —05 61.7 3
6 31 57.4 04 15%* 559 3 63.2 0.4 —1.0% 64.2 B
7 34 58.6 0.4 0.6 580 8 65.6 0.4 —1.2%* 66.8 3
8 43 61.2 0.5 0.9 60.3 3 67.9 0.3 —14%%€ 693 8
Girls 9 45 63.4 0.5 0.6 628 B 70.7 0.4 —1.0* 717 8
10 51 66.1 0.6 0.0 66.1 S 73.0 0.4 —19%k* 749 8
11 55 69.5 0.7 —0.2 69.7 8 76.5 0.5 —1.5%* 78.0 B
12 49 737 0.9 —0.4 74.1 § 788 0.5 —24%% 812 f
13 53 77.5 0.7 0.5 770 f 82.7 0.4 -0.4 8315
14 68 80.6 0.8 1.3 793 6 83.3 0.3 —0.9%* 842 3
15 31 81.2 0.7 0.5 80.7 8 83.7 0.6 —1.2* 849 8
16 10 80.3 14 —1.2 815 8 83.1 0.7 —1.9%* 85.0 8
17 5 90.0 3.0 8.1%* 819 3 84.4 0.9 —0.7 8.1 p
18 7 85.3 39 4.7 80.6 a 84.0 1.2 —0.6 84.6 «

Orph. child : Orphanage children in Hokkaido. N. av.: National averages. SE: Standard error
of mean. *P<0.05, P<0.01, ***P<0.001.

7: Data reported by The Ministry of Health and Welfare Japan in 19769,

8: Data reported by The Ministry of Education Japan in 197719,

a: Data reported by The Ministry of Health and Welfare Japan in 19799
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Table 3 A. Growth rate of Hokkaido orphanage children in 1976 (%)
Age Boys Girls Izgﬁs
in . . -
. . Chest Sitting . . Chest Sitting girls
yea No. Height Weight girth height Mean No. Height Weight girth height Mean Vean
1 3 1004 1046 1014 1008 101.8 3 979 1019 1004 96.7 99.2 100.5
2 27 989 1000 1014 1004 100.2 18 974 99.2 102.0 99.8 99.6 99.9
3 25 98.3 97.3 98.9 97.0 97.9 16 988 1021 1029 99.3 1008 99.3
4 43 97.7 981 1011 99.3 99.1 20 993 100.0 1028 100.7 100.7 99.9
5 42 97.6 95.7 100.5 97.9 92.9 34 987 96.2 100.0 99.2 98.5 98.2
6 63 97.7 98.1 1016 98.9 99.1 31 975 1005 1027 98.4 97.8 994
7 61 97.8 965 1015 97.6 98.4 34 983 982 101.0 98.2 98.9 98.6
8 80 98.3 95.7 1005 98.1 98.2 43 981 98.0 1015 98.0 98.9 98,5
9 82 97.3 954  100.1 97.8 97.7 45 962 98.6 101.0 98.6 98.6 98.1
10 87 97.2 93.8 99.7 97.3 97.0 51 981 97.2  100.0 97.5 98.2 97.6
11 88 97.0 91.8 98.0 974 96.1 55 97.8 96.2 99.7 98.1 98.0 97.0
12 93 97.8 94.3 99,9 98.1 97.5 49 975 95.5 99.5 97.0 97.4 975
13 86 97.1 91.9 97.9 97.7 96.2 53 987 98.7 100.6 99.5 99.4 97.8
14 87 97.8 94.7 98.9 98.4 97.5 68 982 99.0 101.6 98.9 99.4 984
15 50 96.8 89.6 96.8 97.0 95.1 31 981 94,5 100.6 98.6 98.0 96.5
16 22 96.9 93.1 98.6 98.2 96.7 10 956 925 98.5 97.8 96.1 96.4
17 4 1011 94.8 97.9 99.8 98.4 5 986 1044 1099 99.2 103.0 100.7
18 2 95.7 83.2 96.5 96.7 93.1 7 976 98.1 105.8 99.3 100.2 96.6
Mean (1-18) 976 94.6 99.6 98.0 974 97.9 97.8 101.0 98.5 98.8 98.0
SE 0.143 0438 0187 0142 0133 0173 0549 0264 0166 0.166 0.104
Mean (5-15) 975 94.3 99.5 97.8 97.3 979 975 100.7 98.4 98.6 97.8
SE 0139 0476 0204 0156 0.140 0.167 0535 0281 0174 0.163 0.107
Entire children (1-18) Entire children (5-15)
Character Height Weight C.G. S.H. Mean Height Weight C.G. S.H. Mean
Mean 97.7 95.8 100.1 98.2 98.0 97.7 95.,5 100.0 98.0 97.8
SE 0.113 0.345 0.154 0.109 0.104 0110 0364 0165 0117 0.107
Table 3B. Growth rate of five age groups of Hokkaido
orphanage chidren in 1976 (%)
. . . Sitting Total
Age in Height Weight Chest girte height character
Sex Group . Number ——™@™@™ —/—m 57— ———
yea Mean SE Mean SE Mean SE Mean SE Mean SE
A 1-5 140 981 0403 977 0991 1006 0328 987 0318 988 0294
B 6~ 8 204 98.0 0.277 96.7 0.756 101.1 0.335 98.2 0.243 98.5 0.233
Boys C 9-11 257 972 0.264 93.6 0.806 99.2 0.325 975 0.247 96.9 0.224
D 12-14 266 97.6 0.322 93.7 0.989 98.9 0.437 98.1 0.336 97.1 0.300
E 15-18 78 97.0 0432 904 1.450 97.3 0.695 97.3 0.504 955 0.464
Total 1-18 945 97.6 0.148 94.6 0.438 99.6 0,187 98.0 0.142 974 0.133
A 1- 5 91 98,5 0476 99.0 1.061 101.5 0435 99.6 0.448 99.6 0.334
B 6- 8 108 98.0 0.387 98.8 0.977 101.7 0.448 98.2 0.319 99.2 0.304
Girls @ 9-11 151 974 0.369 97.3 1.186 100.2 0.522 98.0 0.357 982 0351
D 12-14 170 98.2 0.288 979 1.162 100.7 0.583 98,5 0.296 98.8 0.343
E 15-18 53 97.5 0.489 95,5 1.621 1015 1.002 98.7 0.496 98.3 0.525
Total 1-18 573 97.9 0173 97.8 0.549 101.0 0.264 98.5 0.166 98.8 0.166
A 1-5 231 982 0307 982 0731 1010 0.264 991 0262 99.1 0222
Boys B  6-8 312 980 0225 974 0601 1013 0268 982 0.193 987 0185
and C 9-11 408 97.3 0.215 95.0 0.676 99.6 0.282 97.7 0.205 974 0.202
girls D 12-14 436 97.8 0.227 95.3 0.760 99.6 0.353 98.3 0.235 97.7 0.228
E 15-18 131 97.2 0.325 92,5 1.103 99.0 0.605 97.9 0.364 96.6 0.353
Total 1-18 1518 977 0113 958 0345 1001 0154 982 0109 980 0.104

Growth rate: Percentage of anthropometric data of the orphanage children to national average
in 1976.

)
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Table 4. ANOVA table for growth rate 4) Between sexes within age group
f Hokkaid h hild
(i)n szl:lsgorp anage chidren Age group Boys Girls Difference
A 98.8 99.6 —0.8*
Source of d.f. Sum of Mean F B 98.5 99.2 —0.7*
variation *"" Square square C 96.9 98.2 —1.3%
Sex 1 2423 2423000  40.142% b 7.1 88 —L
E 95.5 98.3 —2.8*%
Character 3 13900 4633.333 76.761%**
Age 4 3467 866.750 14.360%** Of the 6 differences, all of them exceed D=
Sex X 0.552.
Character 3 1954 648.333 10,741%** o
Age X Sex 4 10182 2545500  42179%% 5) Between characters within sex
Age X Sex Character ¥ x-946 Z-976 Z-98.0
Character 12 2010 167.500 2.7775%* ¢ x
Error 6044 364817 60.360 . Boys Chest girth 99.6 5.0% 2.0% 1.6%
Total 6071 39875 Sitting ht. 98.0 3.4%* 04
ota 753 Height 976  3.0%
5% P<0,005. Weight 94.6
z 7-97.8 £-979 z-985
Girls Chest girth 101.0 3.2% 3.1* 2.5%
Table 5. Test of all comparisons among Sitting ht. 985 07 0.6
means in Table 3B Height 979 0.1
igh 97.
1) Between characters Weight 8
For boys of the 6 differences, 5 exceed D=
Character x x2-95.8 x-97.7 x-98.2 0.918=(0.253) (3.63)= A/60. 36/945 (Q.05(4, 6044), and

for girls of 6 dlfferences, 3 exceed D=1.180=

Chest girth 1001 4.3+ 24* 1.9% AR
' 0.325) (3.63)= . 4,6044).
Sitting height 982  24* 05 (0.325) (3.63)=60.36/573 Q.05 )
Height 97.7 1.9* 6) Between characters within age group
Weight 95.8 —
Age Character z Z-98.2 7-99.1
The character means of boys and girls in A Chest girth 101.0 2.2* 13
Table 3B are arrayed from high to low and Sitting ht. 99.1 09
each is subtracted from those above. Of the Height, Weight 98.2
6 differences, 5 exceed D=0.742=(0.1994) (3.63) z _ x974 7980 Z-982
=4/60.36/1518 Q ¢5(4, 6044). B C.g 101.3 3.9%* 3.3*% 3.1%*
V0361518 Q.1 6044) S h. 982 08 02
2) Between ages %eéigg}iqtt g’?g 06
Age group = %966 x-97.4 z-97.7 2-987 Z 290 2973 7917
C C.g. 99.6 4.6* 2.3* 1.9*
A 99.1 2.5% 1.7* 1.4%* 0.4* S. h. 977 2.7* 0.4
B 98.7 2.1%* 1.3* 1.0* Height 97.3 25*
D 977 L1* 03 Weight %3 S— _
¢ g4 08 D C 9; 6 f_3*5.3 f;sim f;98.3
.g . . .
E 96.6 S.h. 9.3 30%* 05
i 97.8 25*
Of the 10 differences, 9 exceed D=0.385= \I;\I]eéigg}gt 95.3
(0.0997) (3.86)= y60.36/6072 Q. 05(5, 6044). = 795 5972 5979
3) Between sexes within character E g}% ggg gi: (1)§ L1
Character Boys Girls  Difference ‘I%]eeligg}iltt g;% 47
Height 97.6 97.9 —03 The sign * represents that the difference
Weight 94.6 97.8 —3.2% exceed D; (i=A, B, C, D, E).
Chest girth 996 1010 —14% Da: 1.86 =460.36/231 Q.os(4, 6044)
Sitting height 98.0 985 —05 Dp: 158 =460.36/312 Q.05(4, 6044)
Deo: 1398=4/60.36/408 Q o5(4, 6044)
Of the 4 differences, 2 exceed 1D=0.552=(0.2) Dp: 1.35 =460.36/436 Q 05(4, 6044)

(2.77)= 4/60.36/1518 Q.05(2, 6044) Dy : 247 =460.36/131 Q.05 (4, 6044)
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7) Between age groups within character

z-972 %-97.3 z-978 z-98.0

Character Age Z

Height A 982 10* 09* 04 02

B 980 08* 07 02

D 978 06 05

C 973 01

E 972

T 7925 7-950 #9563 Z-974

Weight A 982 57* 32% 29% 08

B 974 49% 24%  21%*

D 93 28 03

C 950 25%

E 925

z  x-99.0 F-99.2 %-101.0
Chest girth B 101.3 2.3* 1.7 03
A 101.0 20% 14%*
C,D 996 06
E 990
z x-977 x-97.7 x-982 x-98.3

Sitting

height A 991 14* 1.2* 0.9* 0.8*
D 983 06 04 0.1
B 982 05 0.3
E 979 02
C 977

The sign * represents that the difference
exceed D=0.768=460.36/1518 Q.05(5, 6044).

8) Between age groups within sex

Z-9556 Z-96.9 z-97.1 z-985

Sex Age group Z

Boys A 988 3.3* 1.9% 1.7* 0.3

B 985 3.0* 1.6* 1.4%

D 971 16* 0.2

C 969 1.4*

E 95.5

T #-982 Z-98.3 z-988 z-99.2

Girls A 9.6 1.4* 1.3* 0.8 0.4

B 99.2 1.0 0.9 0.4

D 988 06 0.5

E 983 01

C 98.2

8 differences for boys exceed D=0.977=(0.253)
(3.86)= 4/60.36/945 Q.45(5, 6044), and 2 differences
for girls exceed D=1.255=4/60.36/573 Q.05(5, 6044).
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Table 6 A. Food consumption in 25 orphanages in 1976
(grams per child per day)

Animal foods Grains
Insti- Milk Eggs Meat Fish Legumes Confec-
tution  and and and and Total and nuts Rice Others Total  tionery
products roes  poultry shellfish
1 230 38 36 111 415 115 200 111 311 58
2 435 40 53 30 558 12 135 112 247 39
3 354 46 99 73 572 53 177 94 271 54
4 244 45 62 53 404 20 202 120 322 58
5 380 41 24 58 503 91 302 96 398 19
6 334 46 119 100 599 57 206 212 418 32
7 146 16 26 78 266 66 242 34 276 15
8 348 38 50 92 528 53 134 91 225 78
9 245 83 88 17 433 41 219 106 325 48
10 368 85 63 61 577 32 205 17 222 24
11 362 21 77 72 532 26 108 122 230 41
12 351 28 80 44 503 42 213 60 273 48
13 164 45 63 32 304 35 233 184 417 44
14 307 27 76 64 474 42 187 41 228 67
15 410 84 48 11 553 56 87 112 199 39
16 228 38 69 55 390 31 179 113 292 45
17 233 29 46 37 345 32 189 68 257 55
18 439 55 70 42 606 52 231 66 297 48
19 268 55 78 10 411 70 190 74 264 67
20 321 66 58 88 533 41 195 59 254 48
21 202 95 53 106 456 61 207 103 310 45
22 295 96 95 46 532 16 73 260 333 57
23 299 77 26 64 466 45 179 103 282 39
24 210 30 67 81 388 54 227 104 331 44
25 266 67 79 35 447 27 161 82 243 + bl
CV (%) 272 45.8 36.5 49.0 19.3 49.2 26.9 52.3 204 31.2
Mean 297.6 51.6 64.2 58.4 471.8 46.8 187.2 101.8 289.0 46,5
SE 16.16 4.73 4.69 5.72 18.24 4.60 10.07 10.64 11,79 2.08

CV: Coefficient of variation. SE: Standard errror of mean.

Table 6 B. Food consumption in 25 orphanages in 1976
(grams per child per day)

Vegetables ) Total
1?33-0n Sugar Fatosﬂ:lnd Fruits Str‘(i)roctlgy G;’ggn Others Seaweed Mlslgilea flant Animal and
i oods plant foods
yellow
1 18 11 133 45 74 167 2 39 973 1388
2 5 9 250 34 33 152 1 45 827 1385
3 14 14 234 55 80 151 1 38 965 1537
4 6 1 154 30 27 70 0 52 740 1144
5 1 6 77 77 51 127 14 68 929 1432
6 5 15 16 17 32 233 0 60 885 1484
7 6 11 97 28 87 224 0 15 825 1091
8 5 6 128 45 35 175 1 23 774 1302
9 8 12 195 31 66 181 11 45 963 1396
10 5 10 165 90 80 158 7 54 847 1424
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e 4 N Vegetable Miscel Total
Insti- ats an . Starchy Green ) iscel- R
tution Sugar = i Fruits roots ard  Others Seaweed lanea Plant  Animal and
foods plant foods
yellow
11 5 14 205 108 40 135 2 27 833 1365
12 4 11 43 73 73 157 2 39 765 1268
13 12 12 148 13 18 121 7 64 891 1195
14 8 10 107 73 44 163 3 116 861 1335
15 6 17 150 6 30 49 0 16 568 1121
16 5 25 189 81 41 133 1 37 880 1270
17 4 10 135 40 44 171 1 34 783 1128
18 13 7 115 26 31 181 9 30 809 1415
19 11 8 49 13 57 172 2 50 763 1174
20 6 10 16 62 17 162 2 96 714 1247
21 6 13 0 57 28 235 3 34 792 1248
22 18 18 79 65 27 142 0 38 793 1325
23 4 17 183 31 27 91 0 23 742 1208
24 20 16 83 56 60 202 7 36 909 1297
25 7 15 156 52 80 150 5 54 840 1287
CV (%) 620 40.5 545 54.2 46.2 28.5 118.0 51.0 11.0 9.2
Mean 8.1 11.9 124.3 48.2 47.3 156.0 3.2 45.3 826.8 1298.6
SE 1.00 0.97 13.56 5.23 4.36 8.89 0.76 4,62 18.17 23.77
CV: Coefficient of variation. SE: Standard error of mean.
Table 6 C. Comparison of food consumption of Hokkaido orphanage children
with national averages in 1976 (grams per child per day)
Hokkaido National .
Food v Difference
ood groups ean Mean
()  SE (B) SE (A)—(B)
Animal foods 471.8 18.24 2954 1.341 176.4*%*
Milk, milk products 297.6 16.16 100.6 0.988 197.0%%*
Eggs and roes 51.6 4.73 40.3 0.275 11.3*
Meat and poultry 64.2 4.69 644 0.456 —02
Fish and shellfish 58.4 5.72 90.1 0.595 — 31,7k
Plant foods 826.8 18.17 10784 3.618 —25] 6%**
Legumes and nuts 46.8 4.60 70.0 0.624 —23.2%¥%
Grains 289.0 11.79 336.3 1.061 —A47 3FF*
Rice 187.2 10.07 243.0 1.072 —55,8¥F*
Others 101.8 10.64 93.3 0.806 8.5
Confectionery 46.5 2.90 279 0.354 18.6%+*
Sugar 8.1 1.00 14.8 0.140 —6.7%*x*
Fats and oils 11.9 0.97 17.0 0.150 —5, 1%k
Fruits 124.3 13.56 170.5 1.440 —46.2%%*
Starchy roots 48.2 5.23 63.3 0.549 —15,1%%*
Vegetables
Green and yellow 47.3 4.36 56.3 0474 —9.0*
Others 156.0 8.89 203.5 1.192 —47 5¥kx
Seaweed 3.2 0.76 5.5 0.088 —2.3%*
Miscellanea 45.3 4,62 1134 1.714 —68.1%k*
Total 1298.6 23.77 1385.0 4.272 — 86.4%**

Hokkaido: Data of Hokkaido orphanage children in 1976.
National : Data of 1976 reported by the Ministry of Health and Welfare, Japan?.
* P<0.05, ** P<0.01, ** P<0.001



W LR P R R A R o SRR BT B MR A H

163

Table 7 A. Dietary intake per child per day by institution of
Hokkaido orphanage children in 1976

Tnsti- Number A}’g:a;n Cons‘t}atuent Energy gProtem% Fat Energ%’ ratio

tution hjldren Boy Girl Boy Girl keal Total Animal g Protein Fat

1 95 10.3 103 705 295 2111 81.7 485 40.3 15.5 17.2

2 48 5.8 9.9 31.3 687 2004 60.2 49.2 61.9 12.0 278

3 50 84 13.0 68.0 320 2294 78.1 56.2 73.7 13.6 28.9

4 68 10.0 7.9 61.8 382 2108 62.1 46.9 59.2 11.8 25.3

5 51 11.1 12.0 66.7 33.3 2481 779 37.9 62.7 12.6 22.7

6 56 122 113 679 321 2725 97.3 55.4 103.3 14.3 34.1

7 59 9.6 108 69.5 305 1728 56.0 44.8 345 13.0 18.0

8 99 9.4 9.8 60.6 394 1983 717 52.2 60.1 145 273

9 93 9.6 79 80.6 194 2263 77.9 51.7 59.4 13.8 23.6

10 46 93 114 58,7 413 2065 78.1 59.5 70.4 15.1 30.7

11 55 8.1 9.1 67.3 327 2119 72.4 57.7 61.1 13.7 26.0

12 77 11.3 109 66.2 338 2037 68.9 49.5 62.6 135 2717

13 67 104 8.3 65.7 34.3 2280 64.1 384 65.6 11.2 25,9

14 60 9.2 9.5 617 38.3 2115 75.6 55.3 61.8 14.3 26.3

15 70 57 106 314 686 2172 83.1 424 414 15.3 17.6

16 31 9.1 8.7 645 355 1833 69.8 48.6 375 15.2 184

17 53 8.3 8.1 679 321 1954 59.9 44.1 60.2 12.3 27.7

18 52 11.0 113 55.8 44.2 2311 775 46.7 73.8 134 28.7

19 58 9.1 6.6 62.1 389 2187 65.0 51.1 61.1 11.9 25.1

20 75 101 10.8 50.7 49.3 2591 84.5 50.4 77.1 13.0 26.8

21 40 102 103 625 375 2361 84.3 57.2 84.1 14.3 32.1

22 65 10.8 103 63.1 369 1776 58.9 67.9 404 13.3 20.5

23 73 8.9 8.9 685 315 2022 73.8 434 61.2 14.6 27.2

24 47 114 114 55.3 447 1914 66.8 56.4 53.3 14.0 25.1

25 30 9.1 9.0 66.7 333 2752 93.9 40.1 711 13.6 23.3

CV (%) 296 161 116 176 285 123 145 14.3 25.0 8.6 174
Mean 60.7 954 9.92 61.8 382 21674 73.58 50.06 61.51 1359 25.36
SE 3.59 0.308 0.230 217 217 53.47 2136 1.543 3.076 0234 0.884

CV: Coefficient of variation. SE: Standard error of mean.

Table 7B. Dietary intake per child per day by institution of
Hokkaido orphanage children in 1976

Calcium Iron Vitamin A Vitamin D Thiamine Riboflavin

Niacin  Ascorbic

Institution equivglent acid

(mg) (mg) (IU) 48)) (mg) (mg) (mg) (mg)
1 560 122 1257 106 241 1.43 329 99
2 639 10.1 1425 61 2.03 1.21 23.2 66
3 692 12.7 1419 12 2.59 1.48 29.9 98
4 486 10.9 1674 260 2.49 1.13 227 45
5 759 14.6 2531 551 1.10 1.35 27.1 49
6 741 15.5 1174 201 2.05 221 40.0 86
7 450 86 991 21 0.77 0.86 215 108
8 742 121 1167 126 1.07 1.44 26.3 82
9 566 13.6 2365 10 1.10 1.39 306 109
10 773 14,7 2443 106 1.27 1.66 34.2 116
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. . . . . e . . Niacin  Ascorbic

Institution Calcium Iron Vitamin A Vitamin D Thiamine Riboflavin equivalent acid

(mg) {mg) 418)) (19) (mg) (mg) (mg) (mg)
11 725 11.6 1737 139 0.94 1.39 29.9 81
12 621 11.3 1392 42 1.21 1.46 27.8 89
13 403 12.1 730 5 1.08 1.01 25.1 41
14 731 12.8 1157 99 1.14 1.54 31.1 79
15 578 12,2 1271 104 2.51 1.46 335 98
16 475 10.9 1153 90 1.04 1.22 28.3 91
17 634 10.0 1367 58 1.95 1.19 23.0 64
18 672 12.8 1595 83 2.62 1.48 29.3 92
19 509 115 1671 249 2.57 1.17 23.8 47
20 753 14.9 2081 434 145 1.66 31.5 61
21 - 651 134 1061 158 1.65 1.83 34.4 88
22 518 9.1 1089 38 0.82 1.02 22.3 98
23 765 125 1740 141 1.09 1.46 27.0 86
24 530 12.0 1977 25 0.96 1.24 2.59 20
25 645 16.1 2738 12 1.34 1.62 37.0 118

CV (%) 17.8 154 338 105.6 40.0 20.3 16.9 26.5

Mean 624.7 12.33 1568.2 125.2 1.61 1.396 28.732 83.5

SE 22.28 0.379 105.56 26.44 0.129 0.057 0.974 443

CV: Coefficient of variation. SE: Standard error of mean.

Table 7C. Comparison of dietary intake of Hokkaido orphanage children
with national averages in 1976 (unit per capita per day)

Hokkaido

. . National Difference
Nutrient Unit
Mean (A) SE Mean (B) (A)—(B)

Energy keal 21674 5347 2159 84
Protein

Total (TP) g 73.58 2136 787 —5.12%

Animal (AP) g 36.83 0.033 38.1 — 127w

AP/TP % 50.06 1.543 484 1.66
Fat g 61.51 3.076 524 9.11%*
Carbohydrate g 327 20.07 332 -5
Calcium mg 624.7 22.28 548 76.6%+*
Iron mg 12.33 0.379 13.7 —1.37%%*
Vitamin A U 1568.2 105.56 1724 —155.8
Vitamin D 118} 125.2 26.44 — —
Thiamine mg 1.61 0.129 118 0.43%k*
Riboflavin mg 1.396 0.057 1.02 0.376%+*
Niacin eq. mg 28.7 0.97 — —
Ascorbic acid mg 835 443 117 —33.5%%x%

Hokkaido: Mean and SE are based on the data of 25 institutions.
National : Data reported by the Ministry of Health and Welfare Japan in 19799.
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Table 7D. Comparison of dietary intake of Hokkaido orphanage children
with national averages in 1976 (unit per caput per day)

Hokkaido National Difference
Nutrient Unit
Mean (A) SE Mean (B) SE (A)—(B)
Energy keal 2140 15.315 2159 5.71 -19
Protein
Total (TP) ¢ 72.9 0510 787 0.235 — 58wk
Animal (AP) ¢ 36.7 0.280 38.1 — —
AT/TP % - — — — —
Fat g 63.2 0.523 524 0.231 10.8%%*
Carbohydrate g 322.0 2.521 332 0.942 —10.0***
Calcium mg 655 4769 548 2.138 107%%x
Tron mg 12.2 0.086 137 0.047 —15kHx
Vitamin A 0] 1603 15.406 1724 9.773 —121%%x
Vitamin D U 104 3177 — — —
Thiamine mg 1.68 0.023 1.18 0.056 0.5+%%
Riboflavin mg 142 0.011 1.02 0.036 04wk
Niacin eq. mg 28.2 0.213 — — —
Ascorbic acid mg 77 0.742 117 0.621 —4QFF*

Hokkaido: Mean and SE are based on the data of 1918 children.

National : Mean and SD are from reference?)
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Table 8 A. Nutrient adequacy by institution of Hokkaido orphanage children in 1976 (%)

. Number i i i i . . iaci ; ,
Inilt;t-ibn of ¢ Energy Protein Calcium Iron Vitamin Vitamin Thla_ glb-o- gfﬁi%; Asco.rblc Mean SE Below
children A - D mine avin lent acid 80
1 95 96 114 83 114 84 100 301 120 226 219 145.7 23.78 0
2 48 104 93 107 100 103 60 320 114 180 152 1333 23.17 1
3 50 110 114 110 120 96 10 444 129 214 216 156.3 36.94 1
4 68 100 88 73 105 120 233 343 98 161 101 142.2 26.66 1
5 51 107 103 107 130 163 550 121 107 175 104 166.7 43.35 0
6 56 114 124 100 136 73 201 215 172 251 183 156.9 17.86* 1
7 59 80 79 68 82 67 20 101 73 149 243 96.2 19.18 6
8 99 96 105 118 116 115 119 157 129 189 184 132.8 10.28* 0
9 93 104 109 85 129 160 10 135 117 210 244 130.3 20.56 1
10 46 97 113 122 140 168 97 152 145 243 258 153.5 17.77* 0
11 55 107 112 125 118 128 122 173 130 226 187 142.8 12.37%* 0
12 77 91 94 89 104 93 39 138 120 186 194 114.8 14.87 1
13 67 108 92 63 116 50 5 127 88 177 92 91.8 14.71 3
14 60 104 108 113 122 106 94 150 135 220 179 133.1 12.57* 0
15 70 88 100 117 100 131 8 335 148 167 156 135.0 26.41 1
16 31 106 102 97 113 119 55 240 119 205 132 128.8 17.10 1
17 53 101 95 93 104 82 37 403 139 188 121 136.3 32.10 1
18 52 95 104 101 107 99 5 174 126 174 163 124.8 21.95 1
19 58 110 110 107 123 138 5 134 135 210 194 125.6 17.45 1
20 75 98 104 114 109 112 233 198 128 207 130 153.3 21.62% 0
21 40 104 119 115 148 116 137 136 104 243 133 135.5 12.81* 0
22 65 114 120 120 136 104 12 169 164 206 115 126.0 16.21 1
23 73 94 93 86 94 87 76 265 114 169 121 119.9 18.17 1
24 47 103 101 118 134 99 243 305 107 214 240 166.4 24.16%* 0
25 30 98 102 98 118 201 86 292 128 189 219 153.1 21.67% 4]
Mean 60.7 101.0 103.9 101.0 116.7*¥¥* 1125 102.3 229, 1%kx 123 1%kk 199 1kkk 171 18k 136.04%F*
SE 3.59 1.64 2.16 348 3.14 6.84 24.10 19.6 4.31 5.43 10.01 4.396
Below 80 1 1 3 0 3 13 0 1 0 0 22

Boldface represents the value below 80. SE: Standard error of mean. The signs *, **, and *** represent that the 95%, 99% and
99.9% confidence interval of the mean do not include 100.0 respectively.
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Table 8 B. Comparison of nutrient adequacies of Hokkaido orphanage

children with the national averages in 1976 (percentages)
Nutrient Hokkaido® National? Difference

Mean (A) SE Mean (B) (A)—(B)
Energy 101.0 1.64 1077 — ek
Protein 103.9 2.16 120.3 —16.4%+*
Calcium 101.0 348 90.7 10.3%*
Iron 116.7 3.14 128.0 —11.3*%*
Vitamin A 112.5 6.84 98.6 139
Vitamin D 102.3 24.10 — —
Thiamine 229.1 19.6 147.5 81.6%**
Riboflavin 123.1 4.31 95.3 27.8%%%
Niacin eq. 199.1 5.43 — —
Ascorbic acid 171.1 10.01 243.8 — 72, 7x%*

Table 8 C. Comparison of nutrient adequacies of Hokkaido orphanage

children with the national averages in 1976 (percentages)
Nutriont Hokkaido? National? Difference

Mean (A) SE Mean (B) SE (A)—(B)
Energy 100.4 04 107.7 0.285 —7.3%F%
Protein 103.8 0.5 120.3 0.358 —16.5%**
Calcium 99.9 0.6 90.7 0.354 9,2%%x
Iron 115.7 0.6 128.0 0.435 —12,3kx*
Vitamin A 1102 10 98.6 0.559 11.6%%x
Vitamin D 98.9 32 — — —
Thiamine 225.2 6.0 147.5 0.696 77.7%%*
Riboflavin 1231 07 95.3 0.336 27 8¥xx
Niacin eq. 198.0 1.0 — — —
Ascorbic acid 171.8 1.6 243.8 1.293 —72.0%%*

Mean and SE are based on the data of 25 institutions (Table 8 A).

a:
8: Calculated from Table 1 of the reference®.

7: Mean and SE are based on the data of 1518 children.

3: Mean and SE are calculated from Tables 1 and 2 of the reference®.

vitamin A, thiamine, riboflavin ¢3¢} energy,
protein, iron, ascorbic acid T4 3%,

WRRERFEL R, MRTHE LS 100 L DELRE
T BT EIeh o1, HFL 1976 SELE P 1y 538 KB
B LR OFFEEHR SN O THERIRE O ik
PEE &g ot

BRI MR Og#&ACR DK & i & FoON
energy, protein TH 5, Mk AHT LIS OLERER
100 LIF i 2EHE X v BB L B, HRkE

/L

B s
-2

AL EEAIC 4 A K & 7 JRHE energy, protein 75
REOEIChfctELbRS,

{8 % DRk CORRKRFRB WA L THB E No. 7
736, No. 13 733 THEIFEXET S, B 23 ks
FROXILITH Y, FREOFEWMMAKRTHHZ &EHE
D,

SEEFR PICIL vitamin D 13 f2%, calcium, vitamin
A NN 3, energy, protein, riboflavin 31
HEF TR LT\ Joy vitamin D 7RE 2ERTO 3 9 &
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Table 9. ANOVA table for nutrient
adequacy in 1976

Source of d.f Sum of Mean

variation square square

Nutrient 9 48,945 5438  18.687***
1X2x3xX4 3 8313 2771 9.522%%*
1x2 1 0.237 0.237 0.814
1X3 1 5118 5118  17.588***
1x4 1 4.747 4747 16.312%¢*
2x3 1 2209 2209 7.591%*
2x4 1 2,614 2614 8.983**x
3x4 1 0.163 0.163 0.560

Institution 24 8.484 0.354 1.216

Error 216 62.840 0.291

Total 249 120.269

** P<0.01, *** P<0.005.

1:

Energy, protein, iron, thiamine and niacin
equivalent derived mainly from grains,
legumes, fish, meats and eggs.
Vitamin A and ascorbic acid derived mainly
from vegetables.

Calcium and riboflavin derived mainly from
milk.

Table 10. Essential amino acid in the diet of the orphanage
children in Hokkaido in 1976 (mg per g of protein)

Vitamin D derived mainly from fish.

Institution Ileu Leu Lys SCA ARM Thr - Try Val Total
1 47.7 78.5 63.8 36.1 825 40.0 12.6 56.2 4174
2 45.6 79.1 55.9 329 85.6 284 13.2 55.3 406.0
3 47.4 80.7 62.5 36.4 86.7 403 126 56.1 4227
4 47.7 814 59.1 39.3 88.5 39.6 12.6 55.3 4235
5 48.3 83.5 56.5 375 91.1 40.1 13.0 57.8 4278
6 46.8 80.5 63.1 36.7 84.9 39.7 124 54.4 4185
7 47.2 81.2 59.8 38.1 88.5 41.1 12.3 55.7 4239
8 47.0 80.8 60.4 35.9 86.8 39.9 12.6 55.1 4185
9 482 795 59.3 399 859 397 12.9 56.5 4219

10 47.8 80.0 65.2 38.5 84.5 41.7 12.6 56.9 4272
1 46.3 78.4 64.0 379 83.9 413 12.8 55.1 4197
12 47.8 80.9 61.3 36.2 85.9 40.0 12.7 56.5 421.3
13 474 81.6 53.1 38.6 89.1 38.6 12.6 55.5 4165
14 47.7 79.3 63.1 36.8 84.6 39.7 129 55.2 419.3
15 47.3 80.5 61.6 38.0 88.8 39.3 13.1 56.5 4251
16 46.9 79.5 59.8 37.8 85.3 389 128 54,9 4159
17 45.3 79.6 54,2 36.8 87.4 379 125 544 408.1
18 474 81.0 59.7 373 874 39.4 12.6 56.1 4209
19 484 814 60.7 38.0 90.2 394 13.3 57.1 4285
20 47.8 80.4 64.4 40.8 875 41.2 13.0 56.7 431.8



WE s EEE AR R IA Ro SR BT 2 SR AR 169
Institution Tleu Leu Lys SCA ARM Thr Try Val Total
21 48.1 80.4 61.4 39.5 85.3 39.9 13.2 55.7 4235
22 45.9 79.0 571 37.8 86.4 37.7 12.9 54.0 410.8
23 48.7 80.7 56.8 37.9 88.5 39.7 13.0 56.3 4216
24 47.3 80.1 60.1 35.6 85.8 387 12.7 55.6 415.9
25 47.7 80.2 62.3 38.6 85.2 40.0 12,9 571 424.0
CV (%) 1.8 14 5.3 43 24 25 2.0 1.7 1.5
Mean 47.30 80.33 60.21 37.56 86.65 39.69 12.79 55.84 42041
SE 0.170 0.220 0.637 0.323 0.409 0.199 0.052 0.189 1.223
SCA : Sulfur containing amino acid (Met+Cys). ARM: Aromatic amino acid (Phe+Tyr). CV:
Coefficient of variation. SE: Standard error of mean.
Table 11. Ratio of essential amino acid intake to FAQ provisional
pattern 1957, protein and egg scores in 1976
Institution Ileu Leu Lys SCA ARM Thr Try Val Mean PS ES
1 114 164 152 86 147 143 90 134 128.8 86 80
2 109 165 133 78 153 137 94 132 1251 78 75
3 113 168 149 87 155 144 90 134 130.0 87 80
4 114 170 141 94 158 141 90 132 130.0 90 86
5 115 174 135 89 163 143 93 138 131.3 89 81
6 111 168 150 87 152 142 89 130 128.6 87 81
7 112 169 142 91 158 147 88 133 130.0 88 83
8 112 168 144 85 155 142 90 131 128.4 85 80
9 115 166 141 95 153 142 92 135 129.9 92 88
10 114 167 155 92 151 149 90 135 131.6 90 83
11 110 163 152 90 150 147 91 131 129.3 90 83
12 114 169 146 86 153 143 91 135 129.6 86 80
13 113 170 126 92 159 138 90 132 127.5 90 86
14 114 165 150 88 151 142 92 131 129.1 88 81
15 113 168 147 90 159 140 94 135 130.8 90 82
16 112 166 142 90 152 139 91 131 127.9 90 84
17 108 166 129 88 156 135 89 130 125.2 88 83
18 113 169 142 89 156 141 90 134 129.3 89 82
19 115 170 145 90 161 141 95 136 131.6 90 82
20 114 167 153 97 156 147 93 135 132.8 93 86
21 115 167 146 94 152 142 94 133 130.4 94 86
22 109 165 136 90 154 135 92 129 126.3 90 85
23 116 168 135 90 158 142 93 134 129.5 90 83
24 113 167 143 85 153 138 91 132 127.8 85 80
25 114 167 148 92 152 143 92 136 130.5 92 84
CV (%) 1.9 1.4 5.3 4.4 24 2.5 2.0 1.7 21.02 3.6 34
Mean 112.8 167.4 143.3 89.4 154.7 141.7 91.4 133.1 129.24 88.7 82.6
SE 0.418 0.462 1.514 0.779 0.745 0.708 0.365 0.448 1.921 0.642  0.557

The most” limiting amino acids are represented by boldface.
ARM : Aromatic amino acids (Phe+Tyr).

acids (Met+Cys).

SCA : Sulfur containing amino

PS: Protein score. ES: Egg score.
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Boys

Girls

Table 12. ANOVA table for essential amino

acid adequqcy of Hokkaido orpha-
nage children in 1976

Source of 1 Sum of Mean

variation square square ¥
Amino acid 7 143178 20,454  1232,168%%x*
Institution 24 945 39.4 2.372%%%
Error 168 2,789 16.6
Total 199 146912

*** P<0.005. Amino acid adequacy: Ratio of
amino acid intake of Hokkaido orphanage chil-
dren in 1976 to FAO provitional pattern in 1957.

ke L CERBERE LRAMOHEEL »=0.212 55,
FEAOE L EOMOERELHEENIZED S Rish o7,
III. 1970, 1976 fEDRELROLE

O EE

5~15 B OMEEE RICD T 1970 4522) L 1976 420 R
EPHEOBERE,SE0H Bk % B L Fig. 2
RO EERL I L,

B 70 1978

I 95 %q Confidence interval

Entire children
-
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@
b
L]
=4
2
°
Q
t-test P< 01 0.1 0.1 0.1 0.1 0.1 0.1
Fig. 2. Growth rates for Hokkaido orphanage

times the orphanage data divided by
character of the national children.

children in 1970 and 1976.

age-sex specific average of the corresponding

0.5 01 0.

0.1 0.1 0.1 0.1 (%)

Growth rate is 100
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Table 13. Comparison of food consumption of Hokkaido
orphanage children in 1970 and 1976 (g)

Food 1970 1976 Difference P
ood groups M (A) SE M (B) SE (B)—(A)
Animal foods 4279 21.07 471.8 18.24 439
Milk 269.6 21.00 297.6 16.16 28.0
Eggs and roes 58.5 5.85 51.6 473 —6.9
Meat and poultry 45.4 5.50 64.2 4.69 18.8 0.01
Fish and shellfish 544 8.30 58.4 572 0.4
Plant foods 928.5 37.03 826.8 1817 —101.7 0.001
Legumes 66.3 6.14 46.8 4.60 —19.5 0.05
Grains 3415 14.28 289.0 11.79 —52.5 0.01
Rice 237.3 16.85 187.2 10.07 —50.1 0.05
Others 104.2 13.00 101.8 10.64 —2.4
Confectionery 574 6.77 46.5 2.90 —109
Sugar 10.6 1.50 8.1 1.00 —25
Fats and oils 16.4 1.82 11.9 0.97 —45 0.05
Fruits 67.8 11.79 124.3 13.56 56.5 0.01
Starchy roots 50.8 8.33 48.2 5.23 —2.6
Vegetables
Green and yellow 33.9 6.37 47.3 4.36 13.4
Others 225.0 227 156.0 8.89 —69.0 0.01
Seaweed 3.9 1.37 3.2 0.76 —0.7
Miscellanea 54.9 6.86 45.3 4.62 —9.6
Total 1356.3 46.8 1298.6 23.77 —57.7
2'\!\
. B
o2 150
150
N 5
— o
o 100]
§ 100! =
r‘:: ©
= E 50
2 <<
< 50
=
0
=
; ; 3 = 2 3
0 g 2 g C L2 4w
= s 3 8 totest £sporor %41
t-test * Fig. 4. Essential amino acid adequacies in the diet

: of Hokkaido orphanage children in 1970
Fig. 3. Nutrient adequacies in 1970 and 1976 and 1976. Vertical bar represents 95% con-
fidence interval of the mean. SCA: Sulfur
containing amino acid (Met+Cys). ARA:
Aromatic amino acid (Phe+Try).

Vertical bar represents meanzstandard
error.
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Fig. 5. FAO score composition from different foodstuffs on sulfur cintaining amino

acid and tryptophan in the diet of Hokkaido orphanage children in 1970 and
1976. These data were based on FAO provisional pattern in 1957,



W s JCURaE P R B I R o0 SR AR B 3 B BB b 173

L, 24k& LT84Y b 89 Lan Uiz, HpmiciA
DHFGH LILRMIZATH D, PHEOHIRE L,

2) tryptophan BIL Citzk (1.3%), #F (0.3%),
INE(65%) AL, v (01%), E3E 04%), =
(20%), 1 0.3%), K (65%), I8 (0.7%) 43L (19%)
MU, W, WA oRkERk B RO PETH
72,

AbEAMOME 7 3 /B Ths SCA, tryptophan
DOf_ KO F 5 & Uic ik 1970~1976 o ¢
THTH -1,

- #

1976 SFACHREM 25 B MG T OB ASE AR
&2 AHOBIRAMTENUTIREOF 4 KFAAL LT
fTisbh, TOBEREHIAEL, UTOEKREIES
iz,

MBI I8RO BT 945 4, KTF5134C, F
BERIIRTH -7z,

L 2ESEHEOMBC, Mgk R i3 1970~1976 F£o
SERcHR, *E, KR, B, R0 4BEEHIET,
FORFEITNTERCET L, WHELM2EEC
BT, FTHFLMETYRLEBEIAE TH-
2o XEF L YFFHFEARIVERENS - TFI2,

2. RAEEETE, 2 h b ORE THE 6 HERc
B, Rnsz, T, K, MR REEEIEL L,
—FHEEFEH L HETE, BhEoaB AR v
BELRL, Eredd, I, BEFodihtuni,

3. REFFRE T, THEO MR L,
HBLEBORIED DRI, P LB~ DRBFR 2
VT, calcium, vitamin A, vitamin D %33~ 3, 3,
13 ig%C, X energy, protein, riboflavin 23— D
BTRRL, RBEEONENRD LRI,

6 4ERl & Hlr 32 &, energy, protein, calcium 235
A1, vitamin D, thiamin 23 L<#ML, #Hikko
BARKCREH5 X 5 clBbhics,

R DLEEY & © i energy, protein, iron,
ascorbic acid t45Z EEXBLI LI,

4. A% 6 R, BHEM 46~50%, AW 84~89
EER Uiens, Bl 83 22Mbidled oz, IR 7 3
7 BB A © SCA Xk tryptophan, JRffi¢ SCA X
X iso-leucine T -1z,

5. SCA, tryptophan & FAO score O EH iz
FELIEARIBHETH - 1.

6. L/T 347 TlW58EDEFNERLTH -7,

7. LaboiERy b, JLuEEEEE R R 1970~1976
FOBCH S I REEY /R L, MR - 720%
SMEOBIN T DR E & Shic, 1973F4AMHM> a
v 71X D ERC Shi B EER - HRRBE0 7
VAT VAN EROREREEEAREZ LD B,

SREF R CHEERMRRE ORI D L S e RXEL OB
WRB LR, Bk RORBETER YT TR
T, —BOHMD &6 2 THREHFILTH I EMNE
Hih%,

il B

AR TEEBNIH 20 LT hich - ki msas
HRMMARTOCCETERA, FHEOIE, otk
OB b RARERIFER, BEREERK
¥R, SRELREERK, 3 XHERE 28
LIER & THRACH D ZH A HEHRERDBRED
SRAAN, FECHAENROBFMTEZ RSN ERIRE
WRHE, BRYRE, $ERCIEERET#E 4
BERDRCAFEOM I ELL LT bR HAREEL
AR REAESR, A LB L
FTMNHCIOREARET, KEET OEECEL0H
BrERT,

XA % K OMEE TR 1o AR A MRS
HEMEL, BRBECREERELE R AR
BT E A, RO THEOER R T fo 3
W%, BEBAEL, v —%—Trr55 vy
A B SRR ILBE R E R ER R B
HELATRBOBEERT,

AP O ERER IR X 5.

50 A X ®

LUk R LHH KB AM, 30: 33-344.
1977

2. FAQO: Protein Requirements, FAO Nutritional
Studies No. 16, Report of the FAO Committee
Rome Italy, 24-81, October 1955, p. 52. Food
and Agriculture Organization of the United
Nations, Rome. 1957

3. BAT I VEBHRERLTR: EALER FAOH
FA® % R & #®E 1965, p. 95, H—HIR, i,
1966

4 FERBR/BET : VEBNEERLF: =i+
—BHHOLEE. FAO/WHO 4 F#%H HFE
R&#d, po 128 BEWEHIK, HE. 1974

5. KAsal T., SAKAMURA, S. and SAKAMOTO, R.:
Amino acid composition of green gram pt. II.



174

JLMEERF RSB CRE K12% FE3F

10.

11.

12,

13.

14.

15,

16.

17.

18.

19.

Contents of free amino acids, 7-glutamy! pepti-
des and protein amino acids in green gram
seeds and seedlings, Agr.Biol. Chem., 35: 1607-
1609. 1971

BEENTFEFERAESR: ZFTRAAmBEA RS
%, p. 118, KIRHEEDRR, WA 1964

PR RERRAESH: AL RS 7 ¢ VBAK
Z, p. 65. KEEMMIR, H. 1966
BABAREERFEERR: HRRXZOHRRKR W
47, 48 FEERRXBERERS, p- 233-234. B—
HBR, B, 1976

BABARBEERERER: HREEXBOBIR. W
5l FEERRERWERS, p. 157 H—HE, B
7. 1979
BEGARKBERFERFECERFERIRHSH: W
50 EERE, AARAD G| AT B & &, p. 209.
H— WK, Fat. 1975

MEET - MR T - b T IR - F il (B
BT -mpar R F-MEFER: REBLER
ARG A RE O RBEIOA & RE, KRERE,
30 : 193-200. 1977

MITCHELL, H. S. and SANTO, S.: A study
of children in Hokkaido orphanages height,
weight, and dietary patterns, J. Fac. Agr.
Hokkaido Univ., 52 : 483-491. 1962
MITCHELL, H. S. and SANTO, S.:
improvement in Hokkaido orphanage children
1960-1970., J. Am. Dietetic Assoc., 72: 506-509.
1978

XA RKEEFREMATE: MEJ 6908 #5 % # 5t
155, FEAERGEERES, BRSL £, p.
110, KEEERE, Hi. 1977
ORR, M. L. and WATT, B. K.:
contents of foods, Home Economics Research
Report No. 4, p. 82, U. S. Department of Agri-
culture, Washington D.C.. 1957

WHE> T JhiEC 31 2SR A R
DAL OWT (FRECHE), LEEREARYE
&3k, 10 31-40. 1964

SANTO, S.:
Hokkaido orphanages —Comparison of 1965
and 1960 data—, J. Fac. Agr. Hokkaido Univ.,
56: 31-44. 1968

SANTO, S. and MITCHELL, H. S.:
status of Hokkaido orphanage children 1960-
1970., J. Fac. Agr. Hokkaido Univ., 58: 1-12.
1975

SANTO, S.: Nutritional aspects of the orpha-
nage children in Hokkaido in 1970., J. Fac.

Nutritional

Amino acid

Nutritional status of children in

Nutritional

Agr. Hokkaido Univ., 59 : 346-343. 1980

20. IERESF: JLBEANRBEHER N E RORERE
BT B AR A HT —1960 SR —, L REFVIT,
12: 23-45. 1980

2L JUIRe->F iR R R N A Lo REIRE
BT B BN bT —1965 dEBEE—, db RIS,
12: 50-75. 1980

22, WEEoF: JREEAREERIRE RoXRRE
B B iR AT 1970 ERE—, ek B,
12: 129-151, 1980

23. WATT, B. K. and MERRILL, A. L.:
tion of foods —raw, processed, prepared—
Agriculture Handbook No. 8, p. 189. U. S.
Department of Agriculture, Washington D. C,,
1963

24. WHO': Energy and protein requirements, Re-
port of a Joint FAOJWHO Ad Hoc Expert
Committee, World Health Organization Tech-
nical Report Series No. 522, FAO Nutrition
Meetings Report Series No. 52, p. 118. World
Health Organization, Geneva. 1973

25, HRF/BAR: BERLEE FAO BHLEREZRS
W&, po 72, H—IHE, #®a. 1958

26 IR : RE#mrbETE5E 2 ¢ v DER
BOHEEREE i v, 89: 297 1969

Composi-

Summary

In 1976, the fourth survey by our laboratory
was made concerning the physical measurements
and weighing of dietary intake for two days per
within Hokkaido.
Analysis was done by the statistical method and

child among 25 orphanages

the following results were obtained.

The subjects included 945 boys and 573 girls,
ages 1-18; the average age was 9.

1. In comparison with the national average, the
children showed a significantly lower growth rate
during the six-year period, 1970-1976 in relation
to height, weight, sitting height, chest girth and
the average growth rate of the four characters.
With the exception of chest girth, they did’t reach
the level of the national average. The obvious
indication was in weight loss.

2. The food consumption in these institutions
during the past six years revealed an increase in
meat and fruit, though there was a decrease in
legumes, grains, rice, fats and oils, other vegeta-
bles.

institutions in 1976 was compared with the national

On the other hand, food consumption in the
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average. Indications showed that there was plenty
of milk, eggs and confectioneries; there was evi-
dence of less consumption of all other foods with
the exception of meat and wheat.

3. The problem of differences in the nutrient
adequacies among those institutions was solved
during 1976.
effect was due to employment of capable dietitians.

It has been recognized that this

However, in regard to individual nutrient adequacy,
calcium, vitamin A, and vitamin D were found
insufficient in 3, 3, 13 institutions respectively
among the twenty-five institutions; whereas ener-
gy, protein and riboflavin were all found to be
insufficient in one institution; the necessity of
nutritional education was obvious.

In comparison to the nutrient adequacy of six
years before, energy, protein, calcium were less in
amount; in comparison to the national averages
during the same year, energy, protein, iron, and
ascorbic acid was much less. However, the sudden
increase of thiamine indicates the problem of the
addition of enriched rice.

4. During the past six years, animal protein
ratio was 46-50% ; protein score increased from
84 to 89; egg score was 83 without any change;
limited amino acid was SCA or tryptophan for
protein score; SCA of iso-leucine for egg score.
(SCA : Sulfur containing amino acid)

5. Increment of increase in FAO score for SCA
and tryptophan was due to meat consumption.

6. L/T ratio was 4.7 being the same as that of
1965.

7. According to the results described above, it
has been crarified that the growth retardation of
the children in Hokkaido orphanages has been
evident during 1970-1976, caused by decline in
nutritional intake.

It is considered that the oil shock of 1973 brought
about soaring prices of foodstuffs and the limited
food budget could not cover the circumstances.
Furthermore it is urgent to plan for governmental
aid to help finance the needs of those children
who are entitled to as much nutrition as the chil-

dren in general.



