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AJE ratio®: aWE7 3 /B 1gFO7 I /B mg .

AER (adult exchange rate}?333%) : FLAMREE, B
FPEC R LTV 5 HAA 25 BT 0 #dg RUZEA
FiERY, FhEhlE LEBaok, FRFER
W,

AEV (adult exchange value): BUAMAEHE, BHEEE
5 CEREL T, ThEROBARER TR LE,

ANOVA (analysis of varaince): &5 #.

APR (animal protein ratio): ByEH, BptEELOO
2E/RE RT3,

ARM (aromatic amino acid): H®/E7 3 / B,

AS (amino acid scorel®: 7 3 s Biffi, RBEA 1g
RONET 3 2B mg f o, 197348 FAO/WHO &
g — RO BAT § /I mg Buexi T s loF 0
BASAE (%),

Ca (Calcium): H /¥ 7 A,

CC (chest circumference or chest girth): fgi,

CH (carbohydrate): RKAL#,

CS (chemical scoref? : b4, HAT I VBER
EDRAEMHE,

EA (essential amino acid)®: $7 3 / .

EAA (essential amino acid adequacy): S%H7 § /8
FREE, RBEA Lg PONHT ¢ /’@ mg FwEHE
EE 1ghOMHAT 3 /B mg FCHRLIE (%),

En (energy): =3/ ¥—, B,

ES (egg scoref?: Jiifi, ABEALLA7 I/ Mlg
ROMET I B mg Bk, WEALSLET /R
mg BT Uil (%) DRIKE,

F/E (fat energy ratio): JEiEEH.

Fat: J&lf.

Fe (Iron): gk,
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GHQ (General Head Quarter): #HAERETA,

GR (growth rate, or relative physical measurement):
REEUIALTRE, HERAR YR, RERO
2 EEH AL TR LfE (%),

H (height): & &,

HC (head circumference): B,

5538 (vulnerable group)® : Mo, Hic, %3k
BERED SR LLTWRERER. AL, REHD/)
B, R, BAMOLE, 33 LeyiicgsT s A
%, A, BER, ¥HoOTARLEE,

KWASHIORKOR®) : 77 4+ w ok la—, 77V H
HAORFE, HHRODNRORYFCEGBENRS T
LD BIERI T, RERE, KERLICEEE
ROEL, FHE, FEOMBISEY - 1 RiREs
JOWHEREOERTE L, WY AREE T bl
WIR WETERS L, B RBR EERERLT
Wb,

5 5 (Licenced Agencies for Relief in Asia)®: 7
TN, &2 kIR, £ LTT A Y
W, A7 AT, HRBERCEHEGOERIREES)
Mot 194656 B, MAFEEEEEA7 2V
@2 (American Council of Voluntary Agencies
for Work Abroad) 23, $ic HA, BRI X O
BT HBEET T 5 oo, HAEBLSYHRT S
LEigy, XOEXFEEST, 75 EWHLE,

L/TV: lysine/tryptophan H:,

MLA (most limiting amino acid}®®: & 147 3 /
B, LEffizrd7 ¢ /8.

N (nitrogen): %3,

NA (nutrient adeguacy): H$EXRTRE, FHEREW

BEYRENER CHR ULME (%),

Nia (niacin): +4 7 v v,

Nia eq (niacin equivalentP: +4 7~ v ¥4, 4
7 v v & tryptophan @ 1/60 %% 7-{d,

ophryon® : EADRE &5 & &% ERSERAE
FREIRT & 28T % .

opisthokranion®® : BEHIDOFEF & R CHE B HesE
HU7e s (BERAD,

EARSIRTE . HEOIEPR & 2 hicER T 5 KM%
i aiin

P (phosphorus): 8, .

P/E (protein energy ratio): R ZE .,

Phy (physique): #t&, H&, #FE, KWH, E50 11
BORBERTE L,

Prot (protein): &M,

PS (protein score)®® : EAfH, ABREBEHZEE1gho
VRT3 /B mg B, 1957 45 FAO Wig 25 vibo
W7 2 /B mg BTk Licfl (%) OIRIEE,

%M (upper arm muscle ratio® : LB,

RDA (recommended dietary allowances for Japa-
nesel”:38,39) : AR ADRERTES, ME LY R/ETS
fodb, ABENRPNLBRCEZLEYERLTEDLL
o, ER, W HIHOBRE, TR, BIERL LW
BEDRBIT L » THREBEDTHY, T, KEE
DEEF LB, BBRELT, chidiTehs
RELDTH B,

SCA (sulfur containing amino acid): &7 3 / B,

SH (sitting height): S,

SS (subscapular skinfold): ERE K FIEIFE,

TFP (tentative food pattern by Santo): IFFiL X5
AR S (1967, 1972, 1980 4E), 1965, 1970, 1976
ERER TS, GRATOREM, EXEOEN, &
B, R, REE OB, H, B, HEAFE,
RO X 5 ARIFEOTEMEYBRLT &
PIDBIIREIES N, O ¥ Afafes TFP
ThH%bo

‘UAC (upper arm circumference): »kJifH,

UAF (upper arm fat area)l:59 : _JilisihT,

‘UAM (npper arm muscle area)'’49: BEFIATE,

V-A (vitamin A): & I v A,

V-B; (thiamine): &% 3 v By,

V-B; (riboflavin): &4 3 v By,

V-C (ascorbic acid): €% 3 v C,

V-D {(vitamin D): £ & 3 v D,

W (weight): A5,

#FEMi (orphanage)® : FLEEERE, REFOWILLW
R, ¥, RELHCIILNBEREEYRTLL
PTERVCRERAT &S, LF & biclRinhaD
—BeHETSC LY BRI LT RN,

EEERITICHITEEE

E: HERReR,

Mi: HTERE (1~5K),

My : BFPNFEAERE (6~11 5%),

M;: BFhEARE (12~14 %),

Fr: LSRR (1~55%),

Fo: 2/ AR (6~1158),

Fy: ZoFehsf g i (12~14 %),
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Pa (body size): Hfknk & X,

Ps (depot fat): fxilghh.

Pc (muscle size): fOK & X,

Pp (head size): ipk X X,

N, (energy source and mineral): @R & I % 7V,

Ny: V-A, V-C (M, M3, Fy, Fy, E); V-C (My); V-A,
VD (F3),

N;3: V-B; My, M;, Fy); V-A, V-D (My); V-By, V-B;
(F); V-C (F3); V-D (E),

Ny: V-D (My, My, Fy, Fa); V-By (M, Fa),
({8 UBGEE I 1 B 3 B3 CFEH)

£1E 8B i

BIE NRREOEES

4, ZECHWT, HRACEVCEBEZT TS
HEERIR S b AD, ERFHERTELRLOR,
[pREse RAmEE) Ry [EREEOBR] 2
b, FIZETWEC L VTlobhbHET, REE
%, AteoyGED, &, hE RECoV TR
1900 4E I3k, FEEC O\ TUk 1937 SELISR DA 7R L, 18
FRaERAIRE L, LOSMERR, KEIERKIL,
B EECET 2 199 DR OfE % 18 B s LicBA:
BOBRTHD, FhHD>HD 16, Thbsh, F&E
OHBELOWTIEREZRLE Fig. 1 KLU 2icX
3 &, HWEOFE D HRIE 1900~1939 FFfF 2 R L
7%, 194842 LWET & R, ETo#EOEKRES
Fe14gn59cm, LT TRRATL 4K 31em
ChottD), HiaMicFERMSRAOh, Bixbd 8
LEpI 1939 EfE AR X, A BT, 1979 45
12 1900 45{H & b BT 14 ki1 16.0 cm, % 12 3% 17.2
cm OENMEAR Lic, —HEER A 0FREFH>LE
2 bhs 21 BB 1900~197980 427 9.7 cm, 21 3%
HFDF L, 86cm DRUE LbL, FVEMGEOFE
g & B, RAOHERINGHLACE o, &
R 2 W RAEAT O R D B D I RETE, o
SRR OBES K LA REERKR OB, RUBKO
BRI A 8 5 7o DA S icEBEk BEE L E0G
A kB E TR T B REFOKR E LT &
BLORERD -0 EZL BN, BlH RSO Tk
WO BAMDEEC X ARROMER L TOREL T
D o T DTV EHEZR SR B,
AYOVEDZB, BIRLEEL 1% LxBR0
HETHHW, WETHbbRINEEL, —EERR
CRABICE 5 THE ESTERVA, SRMTH

Growth Rates of Japanese (1)
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Fig. 1. Changing heights of Japanese
boys (seven ages) over a period
of seventy-one years.

Growth Rates of Japanese (2)
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Fig. 2. Changing heights of Japanese
girls (seven ages) over a period
of seventy-one years.
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T, BAR LS ¥ CORBBGRTAC LxBRTS
HOTHY, PMEPHCRIAHRBIEC LEELLO
Thb,

T, BEESNRERL, Vo, FhiFoNEEY
L2 hE, AAINBREBICE - Ty B REOW M
DRBUIHMEEDLZ EXTELDL, L5 FEhk
BERC DWW, RIE-FA BRI Tudnl,

BERBOTHRORBERSEHA S D = L3, ok
B SER R FD Y RO L Th B, FAQ/
WHO osiE? 2AEHT58 0, Rllchics Akt
EAEE BT, —BCBEENREELRE L b T
BB REE Y, BR, i ilEB e Bf
R, 1o, BIME, RBBROEBEWERNKTHLIC
Lb b, HE, BENCIEETHLEE) DN
BERMATOER IRV RS, HENTES AR
ApEREICY S ¢, FTEROSRER, trTRE
HOFHD = — F (AMOREEE, B, B+ 5ER) ~
DEBAFRELTETHS,

Lo L, PMROFEMELAAFRHLE S - Ll ch
b, TOFEC2PWCTRBABRD 4 28HVbRS,
1. AFEERD & (IFEEVC-OHAE), 2). FExg
DEHE LEEBORAMORFINSFICLSL D, 3).
BRGEAE LT~ B & e RERNROREY, T
FEVHE L VEGTIHE, RO 4 REEHD B3N
KL VEYEHET S, ThD, thbDi b,
) P—FEHTHAEZ L RHETITEDBELEZATHS
B, BROREOCTORFEREBLBL LB L
W) NROBREE OB, BERFETHD, PNR
DHECIEHRBOMEIFE Lt L, —HDK
TR L, BE A tncAhsgRes
», RENRTE (FHR, AUE) T2 08, 4k,
FAEORYIERY, KECERCHETS - &L
Vo FAEINARFRBOBEEICOWT, £ OFH
N ENRTHBHER Th B,

B2 HREEAMEOCEH
1951 4%, LEITCH® 13, REOREE V5 b0k, &

28 2 R IIE U B0 LRI BR T T
THEIEABLTCVBLDTH B, HROBH TR
PEFEZELRI IS RBET I LR &y
BEL, SEOREREALETHS EDNTW 2,

1956 4, fEIFED 13, HBROBEERINE ~15
) G, 67 AM, RE lysine IfiINE LT, B
FIAE, BHOBMERD T3,

4, REEESO 13, BF, B, FklE RS
FEEBIO 6 AR OTEL D, HL0H SR T,
Ca, V-A, B, C EE»# A7, >SHERROE M
TRETHE R BB ILOFER R e oo Ex BT
W3,

1957 4£, BOYNE et al® ¥, A £V AD/|NFELEDE
&, fEHAEC>WT, 1911~1953 £ ORMic e b
HEEAH L, FR, FEH HAED $—KkRO$Z
R A CHES R L v 2, AL ERERY
T, 1M5MELRINE SR L DRTv5, 195450
WEOWED 1L, 1+ ) AABRADHERIME N %85
10 EDF =2 bHLNETHZ LI TERI T,
DED, A4 F ) AR, FAOEORREMILRED
Bhiehl, RAFEIEN -t tBE LTV,

1957 4¢, GREULICH®) {3, # VU 7 3= 7HERDH
AAOTHED, FEHRO HAEE CELHARAOTH L
DENREL, FELAT, XoEHRLTOh, Bl
ABTIE, BohrRGHEZE o2, BEHoMcH O
REOENIRSBRBENCHD L RE L, Blb
B X n AR £ DAL S S v,

1958 4%, H B 12, KIROBERZNAE RS
NANEBER, ERBELHEFEND D, TOREEEX
ZERBAECEHTH - T, wFRBEF X vESRSEC X
AWEIBRECHHI LEBELTW5,

19594F, FHIPD 1%, F E&E LR UG R OEFE,
AT BN, BEOERE MG IS O H—HE
L, REEE RCHERITHY, BEADTAIERL
HEEMRBOBETLVGOIHRLE LI IBHTHLL L%
DT D,

1959 48, /PMEES 12, FUNSBex L, EBREA
DEOWEN L O BEOMME I BETCHE &,
Z D7 tryptophan, methionine K ¥ lysine &
TREBOMELNHEENS LERLTV B,

1959 4, JERE® 3, i KRH RO — i FED
HHEERAEONAS LR L, En, Prot 2i3EHEERE
LTS, BEAEREARRL, Prot oFD
WTIL APR 23 40~50% i dh s b3, Fo PS ik
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77~78 <C, MLA 1 tryptophan ChHn I L &#E L
o THIIEFREOBRT BRI, BbicHN,
DWTHRRZ I -TH Y, BN, ARG R
EE54T, RENEMFEONERELEL S L
FBEE XTI EDRT LA,

1959 47, H&100) 13, HADO—RFEAYFIT lysine
L threonine DARENEA TS & L%, TEREOLHHER
REFRIT LI AREREZE L TEHL TV 5,

1960 47, [EAzs5%6) 13, 1946~1952 SE [l S ERY 7o
AEEOFE L thEA RS, En BRIZZEST, Prot
BB 197 #in Lz ow b, B REERIL2 i
&%, APR 2338% i LicZ &%t Lic, XFIHE
CHEERER T, AAAD T~9% R, 4~7%
ROfAK, TOMEIMMULESD 2 I vRZERE
WL,

1980 42, RBRS 13, JORMRSFHIMRE O\ REFHS
BRI RRIBBRORE I BT Lk d R
Wh, Thicks b, EREERFAR, WREEOKE
T, BHEHEC I ARBETREBRTH D, HEM
SERBOBRMAZeb¥, GHQ 76 &
LTARAOREREXHE TS LeHdShThE
STHETH o1z, 1M6FH{—EFAE, 72 ) 2HED
EAPKE K Eh, BEHERBOKI T bhis,
L LD BA AL LAD WA LRSS
{, chbofiRigry, KELOERBCAS LA
BRCHol, —FH, HEAOEB I, FTH0 Lihic
FEOMIAEFTCS ETZEBNEABTHS EVHTEK
HHE7 — =0, oI~ —BEFRSE~OET L
b, HEREORE L 7 FWE OE T TERHE AR IR
FoloZ ERDRLRTV D,

1959 4%, BURKE et al”®9 ¥, 1938~1956 405 ]
e 7o (B A BEET, AL 18T TOT AU IH
AFBL B+ 5 iRk & RER BRI A /A L. 65
TR, HE, AETROREYET AT, BEHR
FBEDFEL, REBOKRESLRKRTHDZ ERTRL
Fods, B LY E OBIRITLT LB L Crife s
ST EHE LTV 5,

1961 4, MITCHELLSLS2) (X, Prot O3§IF 7t & x
= OHRTIREES protein limitation (MR AE) &
L& EXRIE UL, Kwashiorkor 7ol /cEEA
R 4 BFEEES L LW H A TiX, protein limita-
tion X —Bfli+5, BEELERARZEWHFERSE L
T, WEEBEARDONEDT, BHiMchicsshE
CIRWEAXRSTh, R )iy 52 50T

i ERANTV B,

ko, BZod et i TR Licsikog
PN, ERORBEEYE 2, ThITLhOERI R
BRIEHIRES, BROREOMEELO L, Jid
DO & BEF VEOEARA R EE LicD Tiic s,
B EBOHLBON IR E BB RIT Lo Tt
o ERE RS, ThyEMT AR RYS /&
W ER, KR D D E ol Eito T,

RE O, #oBlE (cross-sectional obser-
vation) & HiH NEEHON RN, FRBD D
Wikt —m8gE T s EMEE L, WM REEFEA
itz b fE 8125 (longitudinal observation) LCwp <
BABZEER DD, ZOZODEERBITIE, BORD
K, BEAb Y, WELAH- (O TRECHET S
HWABREELZHOLNCLEL LD THE, TibbE
ABZL, EFAEECRELAS 2T JOEEEH
LR THZ ENTESD, EEEEY, higHEE
RBOBREWDED L, L0 5 2 effcilbhtl s
ERMWERERB A ENTES, SR, B, Bk
HERBREE, &E R4 EAKRBEO, BECRET
HERHS 5 LT BBATERTH B,

8= DF o R I: 712 5 ABHE & REERE O Ly
BAERS 5 = L, MEECRO 2% EThD, B
WEBRO X5, FHEHNLCEET O TsC &
XS Lv, HEAHITRY, BIrESTHE, L
5 Rl LA S 2 iSRRG T o277 5 © & 1513
DEF I B, M TEORBER YT 2R D L)
T, RREOA P VALLEE T BROBEE ORERY
BETHZ L, NIHERD L 5 A RBELERF T
HEOTFHOBRRME PR L, XBREL R L
i3sZ&EThbD,

1960 4., i MITCHELL & 3tic/NMERI D522k
RO S R BETARECEE L, Thb bk
R ORMBEROMER B RER L VBBV HEL
C, ALVRE N R RINA KA O, 16 R 4 MO
FETR, LIS ROFRFISERE (Bomes) &,
T OFHEOERIER (REOBE) 2B Lis,

AHZEE, ThbHOPBCE ST, HEEED N,
T, @BE PR, Vo, EhiRGofYyE BT, W)
ZOHOMROFREM R 10 R U (e B s = LAt
TEDPIDOWTEILERA, EfTHED 2 NHkE0H
BEREZS ELeboThs,
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H2E RENREAHE

E1H BEXNR

AP o5 Fig. 3, Table 1 wiik44n<, 4t
PRSI D BN R TR T 5, EiG 1~183%
@,J\LET~Z§OfCSZ,M,81~87)O

BEMR T, 1978 EBI7E, BARSET 532 gk, WA
TR 35,139 A 89% MR LT\ 5%, APTEHE, &
BIDFETEA 1961 4F 21.6%, 1970 42 13.1%, 1977 4 10.9%
EE LA L, AIREOERKTENAZEOhD, X

U

WD 438% BRE BT, AMEEELY ST
7240, JbHEE O 25 gk, AL, BE 24 Th D,
FhoEE#H OB, Erb 80%, HAHB KNS
20% THotc, LT, RIFAMG LB LIS,

MR R OSBERE TH HILHEE, HAD 4SOk E
7o DR, HR 135°~150°, Jufi 41°~46° 45,
THITH 78,512 km?, AmfI550 HDETH b, HEFHRIE
P 5.5°~8.3°C OB H b9, IhEE S s SRS
DOFIEh%,

*
IKEDAg

OBIHIRO®

* Not investigated in 1960.
* Not investigated in 1965,
% Not investigated in 1960, 1965 and 1670.

Horizontat Scale 1 : BOC,000
e e e b Kiiometers

Fig. 3. Location of 25 orphanages in Hokkaido.
Table 1. Subjects of study

Survey Year Number of Number of Number of Number of
number orphanages boys girls entire children

1 1960 22 862 589 1451

2 1965 23 894 532 1426

3 1970 24 993 594 1587

4 1976 25 945 573 1518
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F2f AEBRRUREZEEY

1. B&HH

1. 19604 : H (&), W (&), CC (Jui), SH
(PETS) @ 4 F i 27082,

2. 196542 : 1960 45 & [7] 1U78:83),

3. 19704 : H, W, CC, SH, HC (§ip§), UAC (L
Wis), TS (ZFAfGH & FIREGE), SS (BPETHET
HEWTE) D 4~9 A R fils 780,80

4. 19764 : 1970 45 L RN D 8~11 J il 7 {EsL5
87)

1. BERERRKRRE

1. 19604F: 1960455, 8, 11 B4 X (81961 4£2 A0
4[E T AR DIEA
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Table 2. Essential amino acids in provisisnal pattern and
milk and egg proteins

No. Y milligrams amino acid per gram nitrogen

Amino acid U e - T (i
Isoleucine 270 250 411 407 415
Leucine 306 440 572 630 553
Lysine 270 340 402 496 403
Methionine+ cystine 270 220 274 211 346
Phenylalanine+tyrosine 360 380 652 634 627
Threonine 180 250 290 292 319
Tryptophan 90 60 106 90 100
Valine 270 310 420 440 454
Total 2016 2250 3127 3200 3217

No. 2 AJE ratio?V: mg per g of total essential amino acid

Amino acid 1657 PAG™ 108 FADm miks e Hon
Isoleucine 134 111 132 127 129
Leucine 152 196 184 196 172
Lysine 134 151 128 155 125
Methionine+cystine 133 98 87 65 107
Phenylolanine +tyrosine 178 169 226 197 195
Threonine 89 111 99 91 99
Tryptophan 45 27 34 28 31
Valine 134 138 147 137 141

No. 3 milligrams amino acid per gram protein

Aming scid Dok GRhe DEE SNh mew
Isoleucine 42 40 46 47 54
Leucine . 48 70 93 95 86
Lysine 42 55 66 78 70
Methionine+cystine 42 35 42 33 57
Phenylalanine+tyrosine 56 60 72 102 93
Threonine 28 40 43 44 47
Tryptophan 14 10 17 14 17
Valine 42 50 55 64 66

Total 314 360 434 477 490
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Table 3. Comparison of food consumption
of Hokkaido orphanage children
with national averages in 1960.
(grams per person per day)

aver-

Hokkaido NNational pige,

Food groups Mean gp age®  ence
(A) (B)  (A)=(B)
Animal foods 133.0 16.85 1474 —143
Milk, milk products 56.9 1710 329 240
Eggs and roes 61 149 189 —12.8%%*
Meat and poultry 9.3 185 187 —94%nx

Fish and shellish 60.7 4.16 769 —162%**
Legumes and nuts 786 356 712 7.4

Grains 4783 14.75 4526 25.7
Rice 300.3 16.27 3584 —58.1%**
Others 178.0 1135 942 83.8*¥*

Confectionery 26,7 350 204 6.3

Sugar 105 126 123 -18

Fats and oils 85 083 6.1 2 4%

Fruits 212 3.18 687 —A47.5%kk

Starchy roots 902 1194 644 25,8*

Vegetables
Green and yellows 464 452 390 74
Others 164.7 1294 1236 41, 1%%*

Seaweed 54 0.83 47 0.7

Miscellanea 21.2 175 281 —6.9%%x

Total 1084.7 35.34 11284 —43.7

The signs *, **and *** represent that the 95%,
99% and 99.5% confidence intervals of Hok-
kaido orphanage mean do not include the na-
tional averages, respectively.

HENS N L EDD, R TORMENL, FEL
DREFWPELET B LY B2 bh, —f, coZ ki
ARERBOSERIDEIRC L ETRB LTS,

2. REFENEE NA

AFEONEL, @4kE LTHT 0%, LF40% 0
BELRY D, FHEBFT 3K LT ISROM
BIBEMC, APR 29%, P/E 13%, F/E 11%, K%
EE)D/NE S DuE, En, Prot, Fe ThHbh, LHOK
EWL DI V-A, RUD ThH5HEW5AHEAENES
Y R

Table 4 b, WRAELKHRED, 2EMED kL,
APR T, V-A dHLACE W ER R L @i
0.5% KHETHE),



Table 4. Comparison of the orphanage diet in 1960 with the national ones
in 1960 and with the Osaka data in 1958

Nutrient Unit l\ia:rtel?:g}:?) Olsral({gl)” Hokkaido (C]le) (CIEZA)
A) M (C) SE

Energy keal 2096 1929 2258 60 320%4% 162+
Protein |

Total (TP) g 69.7 61.5 73.8 19 12, 3# 41*

Animal (AP) g 24.7 20.5 216 12 11 —31*

APR (AP/TP) % 354 33.3 201 13 — 4 2HHk —6.3%%%
Fat g 24.7 27.6 27.0 1.1 —06 2.3
Carbohydrate g 398.8 359.0 4270 153 68.0%** 27.2
Calcium mg 389 495 592 57 97 203
Phosphorus mg 1331 1130 1468 53 338k 130%
Tron mg 130 11.2 12.1 0.5 0.9 —09
Vitamin A U 259 283 1779 165 1496%+* 1520+
Vitamin D 1U — — 84 10 — —
Thiamine mg 1.05 1.09 1.03 0.05 —0.06 —0.02
Riboflavin mg 0.72 0.82 0.86 0.05 0.04 0.14
Niacin mg — 114 15.2 0.8 3.8%*¥ —
Ascorbic acid mg 75 37 81 5 24k 14%
Food budget ¥ 112.22@ 67.00 71.27 427 40.95

M: Mean per person per day. SE: Standard error of the mean. @: Food extenditure per person per day. *, ** and ***: Significant at
0.05, 0.01 and 0.005 levels, respectively. '
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Table 5. Nutrient adequacy of Hokkaido orphanage children in 1960. (%)
{:tslt(;;l Energy Protein Calcium Iron Vitzmin Vitf)min Thiamine Riboflavin Niacin AS:COiIAbiC Mean SE Besl(t))w
1 98 86 64 112 82 34 92 72 139 79 85.8 8.85 4
2 111 123 107 112 165 31 102 109 133 171 116.4 12.02 1
3 123 131 110 137 103 26 126 122 170 121 116.9 11.70 1
4 113 114 114 99 53 16 96 99 134 58 88.6 11.07 3
5 145 122 133 153 93 33 150 137 250 161 137.7 17.39 1
6 99 74 53 112 64 11 103 66 143 91 81.8 11.38 5
7 125 134 73 147 142 36 129 92 169 187 123.4 14.23 2
8 121 111 72 132 69 13 125 102 177 75 99.7 14.23 4
9 96 76 55 142 73 42 117 74 177 87 93.9 13.00 5
10 99 73 177 112 72 41 92 74 135 69 94,4 12,33 5
11 117 109 1 124 92 34 85 67 155 102 956 10.75 3
12 96 92 63 92 80 16 80 63 117 60 75.9*% 8.85 6
13 114 91 43 106 39 16 85 46 132 55 72.7* 12.02 5
14 113 109 108 124 152 19 96 107 127 98 105.3 10.75 1
15 100 94 92 108 89 11 97 114 138 115 958 10.44 1
16 — — —_— — — — — — — — — - —
17 108 96 56 114 103 5 97 56 155 65 85.5 13.00 4
18 107 103 83 115 142 9 123 87 159 127 105.5 13.00 1
19 — — — — — — — — — — — — —
20 97 104 91 129 55 8 80 66 138 54 82.2 12.33 5
21 110 99 99 142 58 26 104 91 164 77 97.0 12.33 3
22 113 112 114 134 118 11 118 92 177 109 109.8 13.00 1
23 104 115 97 135 140 19 98 103 144 105 106.7 11.07 1
24 116 97 113 167 208 5 148 120 210 163 134.7 18.97 1
25 — — — — — — — — — — — — —
Mean 110.2%%*  103.0 90.5 124 gkxk 99.6 21.0%%*  106.5 89.0* 156.0%%* 1013 100.2 10.73 29
SE 2.56 3.62 6.61 4.05 9.16 2.56 4.26 5.12 6.61 8.53 3.84 0.3
Below 80 0 3 9 0 0 22 2 9 0 9 6.3 217 63

Boldface represents the value below 80. SE: Standard error of mean. The signs * and *** represent that the 95% and 99.5% confidence

intervals of the mean do not include 100.0, respectively.
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Table 5 1c X5 &, NA @ 22 sk VHfiti<, En, Fe,
Nia 12100% L% R L, 100% LUFiX V=B, D Th -
Teo 80% LT (KFTRLTHS) OREFR L, Prot,
Ca, V-A, By, B,, CTF+h%h3,9 9,2, 9, 9z
BHah, MEREEOMBMAL, FHHEL b, el
RIEC X VHMIIER S D AR IR, '

S HTE En R OSRERRM, BB zhFh 05%
KETEBOERBDLhLZ L ETFT, RBREOEL
BEFE LTRREND, RO 4DDHFEEE LT,
Bl% En, Prot, Fe Nia, V-B) iz¥#@DRHFTIT, T &
LCEE 5, f, J0, Wrbxbhb0t, 2hbo
RERFEL IBETS, VA, C e BEr OSSR
DT, thu2®sT5, Ca V-By lxF4H b b

Bohb0T3RETS, V-Dixkd LT Bskd
HOTA4HLETH, Thb AFMOBEELRE LT,
B UL eI in - 1R 4 B b, Tefics
2HOME ORI FRENREDOR, LT, A
IR DI B EDDH D LWL g o1,
PEDRfz &0, Rk CoONBRETRIL V-A, D,
By, Ca OFEMNE L L, Prot, V-B; RN ETH %,
LoT, ThoDHRBETHERBMEECHEDLL &
PrRdhite, B, ERECHYARCFEEOH2 2
LHRER,

3. EA#ip & EAA

RED EA#HE A HEHE 2Rz tryptophan fhizik o
WD TH A,

EA isoleucine leucine lysine SCA ARM threonine valine Total
Tryptophan ratio (1960) 43 6.8 4.8 3.0 7.2 34 5.0 357
Table 6. Essential amino acid adequacies of the orphanage children in 1960. (%)
Insti- iro- . . threo- trypto- . Protein
tution leucine Jeucine lysine SCA ARM nine  phan valine Mean SE score
1 100 140 116 71 123 120 69 116 106.9 8.93 69
2 104 144 120 75 126 121 70 119 109.9 9.04 70
3 103 143 120 74 127 124 71 116 109.8 9.04 71
4 111 158 115 71 142 126 80 126 116.5 10.01 74
5 104 149 114 70 135 122 73 124 111.4 9.90 70
6 101 142 107 70 129 118 73 117 107.1 8.96 70
7 103 143 133 75 123 128 69 122 112.0 9.62 69
8 101 141 107 70 129 118 72 116 106.8 8.93 70
9 104 144 117 75 131 125 76 121 111.6 8.85 75
10 103 146 114 71 129 123 70 123 109.9 9.62 70
11 99 140 117 72 121 120 68 116 106.5 8.98 68
12 102 144 109 71 130 121 70 120 108.4 9.39 70
13 101 146 104 71 132 122 68 126 108.8 9.97 68
14 106 148 116 71 132 122 74 123 111.5 9.54 71
15 109 149 118 74 135 126 74 125 113.8 961 74
16 — — - — — - — - = —
17 96 137 103 69 124 114 68 116 1034 8.78 68
18 105 146 124 71 129 125 71 121 1115 9.68 71
19 — — — — — — — — — — —
20 100 137 119 73 119 119 67 114 106.0 8.64 67
21 107 149 107 74 136 123 74 123 111.6 9.57 74
22 101 141 116 73 126 121 71 116 108.1 8.82 71
23 104 143 121 73 126 124 72 119 110.3 9.05 72
24 100 137 116 72 123 121 71 116 107.0 8.54 71
25 — — — — — — — — — — —
CV (%) 33 34 6.1 2.6 4.3 2.6 42 3.2 2.7 31
Mean 102,9%*% 144, Q%% 115 1%4% 72 D%kk 1 D8 H¥ok 122 Ok 7] g¥kx 110 8¥** 109,5%*%* 026 70.6%F*
SE 0.72 1.04 1.49 0.39 1.17 0.68 0.64 0.81 0.63 0.47

Essential amino acid adequacy : Ratio of the essential amino acid in the diet of the children

to the FAO provisional pattern in 195720,
cystine).

ARM: Aromatic amino acid (phenylalanine+tyrosine).

SCA : Sulfur containing amino acid (methionine+

Boldface represents the

most limiting amino acid. The sign *** represents that the 99.5% confidence interval of

the mean does not include 100.0.
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L/T 4.8 iZKBRME®S L@ UCH 525 Albanesel) i@
XBROT S ) BER & v 6.0~70 X b7 <,
ROSE™ O ABFO#F <4 v32 1 h%<, 1Blsr
DOREDHEZ R Uiz,

Table 6 ic EAA %57 Utc, SEEOEEERS,
B & i & % 7R+ EA 132 SCA & tryptophan T3
ol RFTRULALEFRRHEFBMETHD, SCA
A tryptophan O—J5X3WH A MLA EinoTla,
PS 11706 T, BEM/NEIZEL,

EAA o8 ik s, EA R, Hiskh, & 3 05%
ERRCENER TH DT xR L,

111, E

1960 SEMBFAF T X 1 RBEEORE S PS 25T %
T ERT UL EY T, 206 3 C H B
PS &, Effiz2 20 MLA 23— b hi-s &
I, HRECLDOY ka4 TORBHELEE T L
WINEIRETADIAEYNTH - 1,

RBEORMEERL, FRoW BREFEORER
BIVBELRLHEE TS, BEXIARCHE I

METH>Tonh, YREBREE, EEBLESLOT
FEOBBERII IR b nLEBr bR, Nl

T
i)

heREEL HoEHTE S LB S kb o1, KL
R A KNE & i LC Table 4 @RLTHBHA, @
ABIFFE X DK% ML LT, En T17%, Prot
©20%, CH. T19%, P ©30%, V-A T530%, Nia
T33%, V-C T65% &, i biimsErigmsn-r,
3R S AR L RENA O, FEC X 5E
b, HABOhAEMmA R DLR, V-A Bk
RohakERZEDEBE LT, 2OELBBETHD
BEHEOERRIE, BAAOAFAETILE g
E L7528, FoE O CREENESRIZT &,
— B U A U T OFIHETH » e fodd &5
zbhs, EHMOSSERAEOCK, BRLThilkb
TRVWRERD 1O TH5D, AL fE i APR 2MEL,
Prot, C.H., P, Nia 3@\ 2 &b, BEEAOLD
BHENREWEEZ2DRD, PSTLIZARD 74 X b
£, APROESCERBHB O TRV EEL DA
b, —FEROAFERES © APR 1343%, PST7~
78, % L 00 12~14 > RDA 8w fv-5 i PS80
EMEt s b, HERBEO PS, il KKED
i&\, En, Prot ® NA 2, Th®h, dtigE <110,
103, KBR (BF) € 107, 95 7R L, MK 81 % Prot

Table 7. Calculation of adult exchange rate of Hokkaido
orphanage children 1960-1976
196082) 196559 197080 1976%)
Boy Girl Boy Girl Boy Girl Boy Girl
A Age (yr.) 9.3 9.8 10.3 10.9 9.1 9.4 9.5 9.9
B Constituent 060 040 0.63 0.37 061 0.39 062 0.38
Energy
C RDA (kcal) 2041« 1980« 2140« 2120« 20104 19607 2050¢  1990¢
D 2(BXC) (kcal) 2017 2132 1991 2027
E D/2500 0.807 0.852 0.796 0.811
F Intake (M+SE) (kcal) 2258-:60.23 2471+50.05 23384-68.09 21674-53.47
Protein
G RDA (g) 66.58 73.28 72.4r  78.0r 61.0° 67.0% 68.0¢  70.0¢
H J{BXG) (g) 69.2 74.5 63.3 68.8 -
I H/70 0.988 1.06 0.905 0.982
I Intake (M+SE) (g) 73.8+1.899 76.6+1.677 74442035 73.6+2.136
a: Calculated from the data revised in 196138,
B: Calculated from the data revised in 1961, the value used for 70 as the protein score®®.
7: Calculated from the data revised in 1961, the value used for 80 as the protein score3®.
d: Calculated from the data revised in 196939,
¢: Calculated from the data revised in 1975%),
E: Adult exchange rate of energy.
I : Adult exchange rate of protein.
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Table 8. Comparison of the energy and protein intakes calculated in terms of
adult between the orphanage and national means during the year
1960-1970, and the nutrient adequacies in 1976
Orphanages National Difference  Adult exchange rate
Year Nutrient  Unit .
M(A) SE M (B) (A—B) National Orphanage
1960 Energy kcal 2798 74.7 2366 432%%* 0.88632) 0.807
Protein g 74.7 1.922 75.6 —0.9 0.92232) 0.988
1965 Energy kcal 2900 64.6 2490 410%%* 0.87733) 0.852
Protein g 72.3 1.582 76.5 —4.2% 0.9323%) 1.060
1970 Energy kcal 2937 85.54 2558 379%xx 0.86431) 0.796
Protein g 82.2 2.249 84.7 —2.5 0.91630) 0.905
E 101.0 1.64 107.7 — 6.7k
1976@ e %
Protein % 103.9 2.16 120.3 —16.4%**
**% P<0.001. @: The values in the Table 8 B of the references.
12 En BN, Ebidin MERASRD L R, BN 057 KETHER A, REMTHLLI,

PUEEBEREAOE, BOKIN, F*ORXEBEDT K
BREEZEZORD, RO X 5, BREBEONRELD
BT, SHRABRREUNE OB R kiCHAT, £F
S RE 11222 [G/A/B3 it L, REBRICEB IR
TR RHETLI2THIA/ED L, D 64Y wiiics, B
A& AS, A /NGEE, BEO—FIrEETH -,
Table 7 wiigh 2 En, Prot ® AER RO+ DEHE
BA 7R L, Table 8 i}, AER Dik{l, £EE? &
FRLbHEE R AEV %% Uiz, 196048, HigkT4
B OREFER %75 7201, Prot T 0.988/0.922=
1.07 {2, En < 0.807/0.886=091 % 5% B UEN B D,
XoT, Prot #& 0t B+5RED 107 EZAGES &
Zzbhd, BRECREBALRSI/NEME CTib
RBE, AT 112.22 % 1.07=120.08 () 23HE &
5, I LUBRITOSMAR 71.27 () 11 120.08
D 592 WAHE T B, NEESKHEHTICEED 25% &
FxhE, £HHAMCEA LCSE 120.08/1.26=96.06
(M) HPREEeh, BTHRBRIRED 4% ST
b, AbERTHRARE, 2EEHLRABREOAEAR
w82 556, MEBEOREIh Prot ERESEY
HTBHEL, BMAFEROECEEFELTY, 20 59~74%
LTI hCnwhkwz siehd, ¥, En wE#
LTHEL D& 11222%x091=102.12(F) L e b, HHA
By, EHE, BECHEAOSE, 2REEOTNTH
71.27/102.12 = 0.70, 71.27/(102.12/1.25)=0.87, Ei%, 70~
87% DR L b, Mhic LT A7\, Table 5 D
AMEET, HHEeE X v HMEARON, B, A0

253, APR: 29%, PS: 71 L 53 BADBEOEX
D, THRABLRERBRYRFOLEIDRD, BTk
RO~ U< B —Hic, EERRES
O Prot DBEDEE &, LRy RIFTIBRED

BB RI,

RO & FER, #x ORERCOMBEZES o
DIz, NA 8% KD HEHRY L b~ f, HEDRDA
3, AR BEAENRENERCZEREER
LTEEIRTH D, USA © RDA 11, F4ricdkmn
Loz ERh T35, USA ORBRAES 1, HHERE
OHEW RDA D 2/3%F = v 7 K4 vV E LT3,
Thief-C, KFETILRDA 080X %F = » 7 #
A v EUTEEiR 1T 5 7,

E28 1965 FERHES

1960 SEARFAFER T & D%, dLEELRE 1964 45,
REBYECET Uk, HIbBER®R Y & ItHELESTE
RO AEREEE G L L, 180 mé/ A/A OFFH
WETEA L, — BB LFE A HESh, HEHK
BOBLS RIS h T E R T T, 1965 504
Pifbhic,

1. A

1. H, W, CC, SH DEICLBHEE

TR il Ui, —iii & U, Hid R
R EER D LT, AU TEBRIBEAEDE
WTESEE, BYROFER CRES, BF12%ULET
AT LRI, Loz LEECEIEELL, RTh
CC BT THUT, ROLT XM O fhTLEE
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L oEEERRTZ LS Xh,

2. H, W, CC, SH ® GR [CkBHE

GR T L 2WHEBORSEY T2 &, BLARY
W A Lics, MRt H, SH A2EE X v E
<, WREREDY, CCRLBfL v RTH-T

SEOTMORERLE LT, GR BFALT X hEL,
H, SH #8LREE, CC, W »&HiIEE & v VB[
HELRI,

i & Phy oB®RENL, BF 0761 (1% K¥ECH
B OERL, BTREssEdhseoh, RERED
BRI K E B0, LT RUmEPEECIRDL R
st

1II. BEaiEBRkiL

1. BERERE

1960 4 L FTHIC & 5 &, B R SR T, £
HOBRKEAH, DT, W, BIOIEE 7o - TV 389,
SEHED K &  Tebwoh, BEHERLN S WHEID L

bht, Tihbb, 49, AMERERRE bR
AWB IR TS T EYET, FADEBRBD RN s
B, 180 my AN/ H OIS I hiZ Ltk
5, 9, AWOBHE, AFEHAELMMLLZBETS >k
bbb, TOMcs, LA EREDRE
Bhish - 7 iEkss, PIC2 i, WTIRERb-IZ
ERERCET S, BN o Y AR 20 g 13 RLOK E
2O B HOB R TEY, ERTHILERD D,
BYse, BptAREER TR, SREAREELTS
EBNBM, ThUNORBEBRABEELTOME B
DEFUIFEH LT, HREO- 17 vFRKE,

EpRREECOWT, EERRONICEDONS
I NT RS &, B, T8, ok MAR RO,
FEEEE, WIEE ROVIE M RL 50% LTT
Hote

Table 9 ic X% &, RiEALEMED kL, HEC
S WHETTTEHYHARSEONRERD L, B, I

Table 9. Comparison of food consumption of Hokkaido orphanage children
with national averages in 1965 (grams per person per day)
Hoklaido Naational verage Difference
Food groups
Mean (A) SE (B) {(A)—(B)
Animal foods 366.3 13.78 198.3 168.0%**
Milk, milk products 246.5 14.14 57.3 189.1%#*
Eggs and roes 20.6 244 352 — 14 ¥k
Meat and poultry 23.0 2.50 295 —6.5%
Fish and shellfih 76.2 496 76.3 —0.1
Legumes and nuts 74.6 3.38 69.6 50
Grains 442.6 15.62 4185 241
Rice 314.4 17.10 349.8 —354
Others 128.2 13.39 68.7 59,5%**
Confectionery 58.0 9.34 31.6 26.4**
Sugar 10.3 1.01 179 —7.6%%%
Fats and oils 9.1 0.92 10.2 —1.1
Fruits 40.6 4.59 58.8 —18. 2%k
Starchy roots 64.6 6.05 419 22.7%%%
Vegetables :

Green and yellow 33.3 2.93 49.0 —15.7%%*
Others 164.0 12.53 170.4 —6.4
Seaweed 3.3 0.44 6.1 —2.8%%¥
Miscellanea 30.6 2,02 87.8 — 57 .2%%%
Total 1297.3 30.21 1160.8 136.6%#*

Hokkaido: Data of Hokkaido orphanage children in 1965.

National :

Report published in 1968 by the Ministry of Health and Welfare, Japan3®.

The signs *, **, *** represent that the 95%, 99% and 99.5% confidence intervals of the
orphanage mean do not include the national averages, respectively.
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REBC VL 2rbET (BREEEL L), Ao
MBI LS, ZhrifpkefnoElchs
T EERRL, JLEEBOET Bk Su il 180
méA/H OFE EBIFE—BKT B, £ O MEREHEN
HRCEERERL, KU OBEE, BT, WHETH

D, TR L EERE L LTOBURKECRETH S,

HREMR RV, o, Boi
B, OB R, SEWE WE rofiTthHy, F
hHBIBEY ) OREMAEVRATH D, Bk TOR
B, X OBRFEEREET R I OEE LR, O
B CORFEFRIIHERRRC L  Fbh, Mok
DGV AREOLDIIE, REEBOBENLE -
EERBE LT3,

—J5 1970 % B & 3 5 ABHREE D L ok,
SEEE Ol & W CHR 24 LG EEs D),
BIEH = ) —H 604% 13 BEEE LTI U TH -T2,

2. REREDAE NA

TG, BF63%, KT 3% OBEtEL L
2, FHAEBBT 1035, KF109%0ERM <, APR

365%, P/E124%, F/E16.7%, HRRAHIOK X\ 3
#E2, V-A, CRO'D Thwi,

Table 10 1w X % &, M #fE22BE kLT
APR, V-C, &#, » =) —% b A TLEME L DKL
Fat, CH, Ca, V-A, V-B; B CEWHINZRT,

Table 11 {2 En, Fe, V-By, Nia TH & CEWE
RB¥RL, V-A, D TRETHZ L&pRT, XEHT
13, No. 13 RO 18 i fEVMER T & 5 e, KT TR
Ehic NA 80 LT THigk#E, Prot: 5, Ca: 3,
V-A:15 V-D:22 K0 V-C:5CHhb, En KOO
SeEth 4 HORRETET No. 13 RO 18 @ 2 fiti, 3
BORRLYRT 6 koG5 81ER, Tibh, 240
13 WHRSIIEE, AMIBA, SRS LS UNRRE
DHBERFED BRI,

NA OS8R, En RUNEZHILE, Mk
Rlic 0.5% K¥ETHEZED Dz &h R, 4TNEE
ORI (1, 3) BREIRERT 5% i 0.5% Kk T%
NHEBTHLE EERRLE, (1, 3) BEcHEEN -
T, FREFRCBT AHRBROELHBETH AR

Table 10. Comparison of dietary intake of Hokkaido orphanage children
with national averages in 1965 (unit per person per day)
Nutrient Unit Hokkaido National average Difference
Mean (A) SE (B) (A)—-(B)

Energy (E) kcal 2471.0 55.05 2183.9 287 1xx*
Protein

Total {TP) g 76.6 1.677 71.3 5. 3hokk

Animal (AP) g 28.0 0.930 28.5 —0.5

APR % 36.5 0.880 40.0 —3.5%kk
Fat g 457 1.534 36.0 9.74%*
Carbohydrate g 412.3 4.784 384.2 28 14k
Calcium mg 694 23.5 465 22gH*
Vitamin A U 1488 72,5 1324 164*
Vitamin D 10U 106.4 7.72 — —
Thiamine mg 1.04 0.034 0.97 007
Riboflavin mg 1.22 0.033 0.83 0.39kk*
Niacin mg 13.00 0.410 — —
Ascorbic acid mg 67 44 78 —11%
5329(§§Pe“d“ Yen 142,05 3.127 194.34 —52.2g%%*
(F/E) Sen 5.8 0.096 8.9 —3.1%xx

National: Report published in 1968 by the Ministry of Health and Welfare, Japan3).
The signs *, **, *** represent that the 95%, 99% and 99.5% confidence intervals of the
Hokkaido mean do not include the national average, respectively.

APR: Animal protein ratio (AP/TP).



Table 11. Nutrient adequacy of Hokkaido orphanage children in 1965 (%)

Institution Energy Protein Calcium Iron Vithin VitaDmin ;1;1};:11_ gal‘l;?r; Niacin As:é)iilbic Mean SE Beslgw

1 112 111 93 116 75 14 96 108 126 84 935 10.11 2
2 118 112 115 117 86 22 117 164 148 155 115.4 12.65 1
3 132 133 130 155 92 24 105 146 136 144 119.7 © 1233 1
4 123 113 105 117 61 12 104 109 186 65 99.5 14.55 3
5 134 104 89 129 77 30 98 104 92 110 96.7 ’ 917 2
6 110 80 89 109 84 34 128 131 119 115 99.9 9.17 2
7 110 118 88 110 94 38 108 128 135 83 101.2 8.85 1
8 107 89 94 127 58 25 83 117 120 77 89.7 9.80 3
9 112 79 93 134 56 18 98 106 131 81 90.8 11.07 3
10 123 9 100 136 81 37 91 111 127 89 97.4 9.17 2
11 117 86 79 111 79 25 95 105 123 103 92.3 8.85 3
12 116 103 100 104 75 37 98 117 114 116 98.0 7.91 2
13 103 86 75 93 51 26 80 103 107 42 76.6* 8.85 4
14 119 920 115 133 49 20 84 116 121 61 90.8 11.70 3
15 118 95 108 111 87 83 100 132 134 109 107.7 5.38 0
16 108 101 93 112 60 26 110 112 137 95 95.4 9.80 2
17 112 99 81 103 27 24 84 105 127 63 825 11.70 3
18 93 79 74 95 67 30 107 105 92 82 82.4* 6.96 4
19 120 100 84 99 65 42 92 108 131 105 94.6 ' 822 2
20 — — — — — — — — — — — — —
21 103 80 87 91 84 20 104 105 100 . 87 87.1 8.22 2
22 131 118 109 139 71 20 92 94 114 152 104.0 12.01 2
23 121 119 130 124 137 13 128 160 116 177 122.5 13.60 1
24 117 95 920 126 69 45 96 113 136 83 97.0 8.54 2
25 — — — — - — — — — — — — —

Mean 115.6%+* 98.7 96.6 117.0%*%  73.3%%% 28 gk 99.9 117.8%** 124 Q¥** 99.9 97.3 8.95 2

SE 2.10 3.24 3.25 3.40 4.38 3.13 2,71 3.75 417 6.88 2.36 0.2

Below 80 0 5 3 0 15 22 0 0 0 5 1 ' 50

Boldface represents the value below 80. SE: Standard error of mean. The signs *, *** represent that the 95% confidence interval or
the 99.9% one do not include 100.0 respectively.

¥rosd sy Ty ¥

19¢
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¥, B, AABORREFARCAIADS L5 TWDE RRL, REREREESRS R, FREEOLEI R

LEERRT, bhic,
Ll ez &b, 1965 4F, Mg ki) % ST 3. EA#RK & EAA
x, 1960 45 L HlE 1UC, V-B, OFRRIZEHL, Ca SE¥ EA oKt leucine, ¥/ tryptophan

g, FFBROMRERTH, —F, ®AELT T, HMERORKIL lysine, H/ML leucine Th -
V-A, RUO'D o @E»E LL, Prot, Ca, V-C 1% 72o EA @ tpyptophan % /RTERkDFEBH THS,

EA isoleucine leucine lysine SCA ARM threonine valine Total

Tryptophan ratio (1965) 3.8 6.6 47 2.9 7.4 32 45 341

Table 12. Essential amino acid adequacies of Hokkaido orphanage childrdn
in 1965 with the protein and egg scores (%)

Insti- iso- . . threo- trypto- : Protein Egg
tution leucine leucine lysine SCA ARM nine  phan valine  Mean SE score  score

1 107 161 131 77 151 134 83 122 120.8% 628 77 76
2 104 160 130 80 147 135 82 124 120.3*  6.09 80 80
3 103 158 127 81 147 130 87 122 1194% 569 81 81
4 103 157 14 . 8 150 128 81 121 117.0% 587 81 83
5 106 162 124 83 152 137 79 127 121.3* 629 79 82
6 104 156 122 79 144 131 83 120 117.9* 583 79 81
7 104 163 135 85 151 141 81 129 123.6%% 633 81 82
8 104 157 113 80 152 129 82 118 1169+ 598 80 82
9 100 155 119 79 149 129 80 120 116.4* 596 79 81
10 104 163 122 80 152 134 80 123 119.8* 637 80 80
11 102 158 115 80 152 129 81 123 117.5%  6.09 80 82
12 104 158 123 78 149 132 i 123 1180% 625 77 79
13 104 160 122 80 149 133 84 124 119.5%* 599 80 80
14 103 158 122 76 151 129 80 124 117.9¢+ 625 76 77
15 104 159 130 79 146 136 80 123 1196% 615 79 .79
16 105 156 136 78 145 133 81 122 119.5% 6.03 78 78
17 107 164 123 82 161 136 84 128 123.1%% 649 82 79
18 103 157 121 77 152 130 82 121 118.0% 617 77 78
19 104 158 119 83 155 132 83 126 120.0% 602 83 82
20 — — — — — — — — - — —
21 102 158 119 79 152 128 80 121 117.4% 615 79 80
22 102 159 124 7 154 132 80 121 1186* 640 77 77
23 106 159 128 7 151 132 80 124 119.6% 628 77 76
24 104 157 127 79 147 134 81 122 118.9% 6.00 79 80
25 — — — — — — — — — - — —
CV (%) 14 15 4.9 3.0 2.3 25 2.5 21 15 23 26
Mean  103.9%#% 158 8%¥* 123 7%#* 79 44+ 150.6% %% 132 3wkk 8] Jrwk 123 (rkk 119,2%%% §13 79 2%k% 79 gtk
SE 0.31 048 127 049 071 068 043 055  0.39 0.38 042

Essential amino acid adequacy: Ratio of the essential amino acid in the diet of the children
to the FAO provisional pattern in 195720, SCA : Sulfur containing amino acid (methionine+
cystine). ARM: Aromatic amino acid (phenylalanine + tyrosine). Boldface represents the
most limiting amino acid. The signs *, ** *** represent that the 95%, 99% and 99.5%
confidence intervals of the mean do not include 100.0, respectively.
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L/T @ 4.7 13 1960 4E{E & UDMETH » 7o

Table 12 1w EAA %R L7, EA JISEEOEEE
Brb, ML EEEDE W7 I /B SCA R
tryptophan “Th b, KF TR LIcHHEI MLA % L2
D 2EA DIDOXIFFH THote, WHFH PS 0
79.21%, ES FHfEo 79.8 L LTWwBA, MLA i3
PS o4&, SCA it tryptophan THBDIKL,
ES Tk SCA Th 5B, MiFkhl EAA SPHfEX, TOfE
BEHEEsbER I EFRT,

EAA wBi+2 ANOVA 813, EA R, Mkt
CREMRE 0.5% TENEE TH B & LERT, 1960~
1965 @ 5 ERC sk VAL L L, H, SH £0EH
RERRIR L DBV, WitEsTEL, CClkEl
fro RS, PS wEhEh3 Prot OEOHE X
BEIABKREVCOTIIIV D EEL BRI, HIH PS
CREVHEYRIETEPRAROER, T4
DY (196048 : 56.9 g/ AJH, 19654 : 189.1 g/ A/H)
2%, O, AoOMmEER - T, RRIECHBRREDE
R A D T2 22 Bt

L. & =

RO Phy LEREOME, BFokWTAD
HBEASED B ISR, TR B ES Hh
T E SIS, 1960~1965 EDOfER D 5 % REET
i, WFORBEHFEYELL TS, BForhicir:
EARR TR ol B bh b, AILREERE X
BHUFKEOHEIL LT LVATEBSVTHELLL
Bxbhb, MRERBOFEC L ABEOREE T,
CC, W &lEE» H, SHEDREIX v AKTHY, 4
BEAEEBE L DR TH D 2 &% 1960, 1965 FiAED 5 —
ZEH LM L,

FRTIE, —BRRORBBIRRELE >0 ThHA D
D FRE U CHRIEORE BT AR m0EE
BRI,

FATEAE®) 43, KBRATN/INEERE 2, 34EA B4 o> 1964~
1965 4E.0 [ & EI &A%, APR 54%, PS 78~85, MLA
{2 SCA X3 tryptophan TH o7z i Lic, Thé&
W35 &, b dpEiERR Vo 1965 £ 54 il APRS7Y,
PS76~83 (GE#579), MLA 1 SCA it Tryptophan
THbh, thbOET—MRER % mTKkEL viE
{, MR SEECHEANRETCHBERO 1 2EE 2
bz,

CHEBH LT, TRABOBR AL, 2EEY
i 194.34 /A /A3 X L, MRS S
friEs 142.05 [/ AJBD 3, LD 73% w5, Table 8

P BTk 51, 196540 AER 34EED & L
T En: 0.877, Prot: 0.932, fiZ%fH! En: 0.852, Prot:
106 CH B0, M TE2ELORFEIET 501
i1, En: 0.852/0.877:0.97 4%, Prot: 1.06/0.932=1.14 {&
52 HENDH L, REHCHCRE ST
57 Prot %4t El T 2 ¢ EFEH I AORERCE
58T 194.34 X 1.14=221.55([9) & ¢ b, I RET
T 64% YT B, IFEMAKRHECEED 1.25 %

LFEx B L x, 221,55 o EEMENA%E 177.24 FIve s L3z
EREIT 142.05/177.24=08 L 755, M TOEFEA
E—EEE T, KO/ INEE T ebh 55, MRkR
A S e R B, BAOKRYFELTELLS
&, BRPEHORAS A 2 2 BRO 64~80% DHiH
Wdhotob#Er Ty, Table 9 O/ M EBEOLE
T, HakfEreEEL Y, 0, B, B R 5EY
¥, @B Tofb CEFREERL) ERINT, Zh
BURHAIERY b QBRI b D2 %D T, NiERE
ERLEE X D ABCATHD L0, JLEE? B
BHEINGADMEL, KUAOBKE, BT, 3 TH
%, ThoDEBEEMS, —IE X VK APR XU PS
LitoTEREELbhB, BL—RBCKHL, KR
RBRBTHH»—A, BERREONEL, Thicpg
RETERERELLRD,

RDA (23R C—E OERER H B EATER o
T, BEYEH AT D REREEED Th
b, FoOERE B ARANKMEREIELI S, BREIEME
(24T B A AR D & &7 2 SRR R b
F OB S E R AERE OERER & OMICEEE DR
BLRBEBRAD B, 16T OTH TR &OK
X X THESEOBELTNETIRVD v 5EL )
il T, RDA w3 ERBEORRY NA L1,
SeERRBHE AV, :

Table 11 THEHDAREZRT 5 HR%L, WihbF
R EL, BTORRNECERCTH-%, En T
RBEL, 2hb b ERificit LRV AR R L,
TEABHE, t FERCBEHR A, —fc 14205
F/A/A THY, RDA O RFERTEZE NET
LHiET NA BMEL 05D BRO - L THB, Th
bOWRRIIY, FEMHBEOEEL LA EZF Tl
> ﬁ:o

IV. FEoRES

1) BEOBYWEAZ®EINTS Z & (REDHH)

2) gD RYE T, MROM, SR Y
Er bk, hEOERBREEETL &,
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3) RBLEEETHZE,
AFROREL & LTEL bR,

23 MR RE LV R WINL 1I9 R TH 5 D T,
FRAL O 5 2 1967 4E 6 ABIEDORE T, KB IFHON
FEh bk, SxOREELE L, BRZRERK
BERL, HBEETIR o, BILRREROEL TR
DX HDOTH 7,

1. AEIZ18090FM/A/B 52 &,

2. Bl b 105 E WO FHERKO S & WL
F (BT 63%, T 37%) »% RDA ¥ EHIT 5,

3. R/ o En i RDA © 10% §i#%, Prot 131ftko
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Table 13. Food pattern derived from ten-
tative mean planning for the
subjects by Santo in 1967

Food growps (S0l e ey
Animal foods 365 2930
Milk, milk products 200 2800
Eggs and roes 70 550
Meat and poultry 25 180
Fish and shellfish 70 800
Plant food 1000 8530
Legumes and nuts 55 400
Grains
Rice 210 1500
Others 140 1000
Confectionery 25 180
Sugar 25 180
Fats and oils 17 120
Fruits 150 1800
Starchy roots 50 450
Vegetables
Green and yellow 100 900
Others 200 1800
Seaweed 3 20
Miscellanea 25 180
Total 1365 11460
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Table 14. Anthropometric data on Hokkaido orphanage children
in 1970 compared to some references

Head circumference and upper arm circumference

A Head circumference {(cm) Upper arm circumference (cm)
Sex B¢ Number Orph. child. Ref6) Orph. child. Ref. )
(Year) Mean (A) SE D(A—B) Mean(B) Mean(C) SE D(C—E) 50{7%)11e
1 20 49.0 0.6 250 46.5 159 0.2 0.4 15.5

2 32 491 0.3 1.3%%x 47.8 16.7 0.2 —0.2 16.9

3 45 50.0 0.2 1.4%%% 48.6 16.9 0.2 0.6%  16.3

4 67 50.0 02 0.6%%* 49.4 17.2 0.1 0.5%kx  16.7

5 36 50.8 0.2 1.0%#% 49.8 177 0.2 0.6%* 171

6 67 51.2 0.2 0.9%=x 50,3 181 0.1 0.7%%x 174

7 57 51.4 0.2 0.8%%* 50.6 18.5 0.2 0.5* 180
Boys 8 68 520 0.2 1.2%%% 50.8 190 0.2 0.3 187
9 84 52.1 0.2 1.0%%x 51.1 20.1 0.1 0.6%++ 195

10 75 52.7 0.2 1.3%%% 51.4 20.6 0.2 0.2 204
11 108 53.0 02 1.1%xx 51.9 216 01 Q4% 212
12 100 53.3 0.2 0.9k 52.4 22.2 0.2 —0.1 22.3
13 108 53.7 0.2 0.9%%* 52.8 236 0.2 —-0.1 23.7
14 100 54.3 0.2 1.1%** 53.2 251 0.2 0.3 24.8
15 18 56.1 0.4 26.6 0.5 0.8 25.8

1 6 47.7 0.4 2 1%k 45.6 16.2 0.3 1.2% 15.0

2 22 474 0.4 03 47.1 16.3 0.2 0.7¢*x 156

3 31 48.6 0.2 0.83%%* 47.8 17.1 02 1.1%%%  16.0

4 37 50.1 0.2 1.gxx 48.3 17.4 0.2 0.9%¢* 165

5 40 50.6 0.2 1.8%%* 48.8 17.8 0.3 0.8%* 17.0

6 31 50.6 0.4 1.5%kx 49.1 17.9 0.2 0.5* 17.4

7 38 50.7 0.2 1. 1*%* 49.6 184 0.2 0.4 18.0
Girls 8 46 50.9 0.2 1,1%% 49.8 18.7 0.2 0.1 18.6
9 44 51.8 0.3 1.6%** 50.2 19.7 0.3 0.0 19.7

10 46 52.3 0.2 1.5*x* 50.7 20.2 0.3 —0.5 20.7
11 49 52.7 02 13%%% 514 22.0 0.2 05 215
12 58 53.6 0.2 1.8%** 51.8 23.0 04 0.5 22.5
13 60 53.8 0.2 1.4%x*x 52.4 244 0.3 0.9 23.5
14 71 54,1 0.2 1 3k 52.8 254 0.2 1.2%k% 242
15 8 54.5 0.6 24.9 0.8 0.2 24.7

SE: Standard error of mean. 50% ile: 50th percentile. The signs *, **¥, *** represent that
the 95%, 99% and 99.5% confidence intervals of the orphanage mean do not include the
reference value, respectively,
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Table 15. Anthropometric data on Hokkaido orphanage children
in 1970 compared to some references

Skinfold thickness

Triceps skinfold (mm) (Triceps+Subscapular)

Age Number skinfold (mm)
Sex of Orph. child. Ref.l}) Orph. child. Refj?)
(Year) children Mean (F) SE DF-G) 95{7(03;1d Mean () SE D(J-K) 90(‘7;{;1&:
1 20 13.0 1.1 —1.5 145
2 32 15.3 0.8 1.3 14.0
3 34 147 0.5 0.7 14.0 22.5 0.8
4 67 149 0.4 —0.1 15.0 22.5 0.7
5 36 14.3 0.7 —1.2 15.5 221 1.0
6 67 14.1 0.6 “—0.4 145 21.6 0.8 1.3 20.3
7 57 144 0.5 —1.1* 15.5 21.9 0.8 1.4 20.5
Boys 8 68 15.3 0.6 —2.7%k 180 234 0.9 1.2 22.2
9 84 16.7 0.5 —3.8%kkk 205 24.9 0.7 0.2 24.7
10 75 16.8 0.6 —6. 7% 235 26.3 0.9 —2.2% 28.5
11 108 19.0 0.5 —6.5%kx 255 28.8 0.7 —11.3% 401
12 100 19.5 0.6 —6.0%F 255 29.5 0.8 —142%+ 437
13 108 20.7 0.6 —2. 8k 235 312 0.8 —2.9%* 341
14 100 22.9 0.7 1.1 24.0 342 0.9 4,0%%% 302
15 18 25.6 1.6 0.9 26.5
1 6 144 0.9 —0.6 15.0
2 22 14.8 0.7 0.3 145
3 31 15.7 0.5 1.7%* 14.0 25.9 0.9
4 37 152 0.5 0.2 15.0 24.4 0.9
5 40 16.0 0.6 0.5 155 24.8 1.0
6 31 15.3 0.7 —0.7 16.0 242 1.1 —1.9 26.1
7 38 15.8 0.5 —22%kx 18,0 24.6 0.9 0.2 244
Girls 8 46 17.2 0.5 —4.3%% 215 271 0.8 —15 28.6
9 44 18.9 0.8 =51k 240 304 2.0 —0.5 30.9
10 46 18.2 0.8 —8.3*%Fk 265 29.5 14 —74*¥* 369
11 49 22.0 0.7 —5.0%kx 270 36.1 1.3 0.9 35.2
12 58 25.2 0.8 —2.3%% 275 42.3 1.5 —5.4kFx 477
13 60 27.3 0.7 —1.7* 29.0 46.6 1.6 —4.7% 51.3
14 71 29.5 0.7 0.5 29.0 51.5 1.2 —2.6* 54.1
15 8 26.2 2.4 —23 28.5

SE: Standard error of mean. 95% ile: 95th percentile. The signs * ** *** represent that
the 95%, 99% and 99.5% confidence intervals of the orphanage mean do not include the
reference value, respectively.
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Correlatien coefficients between age
and growth rate

Height Weight Chest  Sitting

circum. height Physique

Boys —0.719 —0915 —0.782 —0.885 —0.874
Girls —0.810 —0.817 —0.746 —0.850 —0.877
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Table 16. Food consumption in 24 orphanages in 1970 (grams per child per day)

Animal foods Legumes Grains Confec
Institution Milk and Eggs and Meat and  Fish and . - ti(()):eig
products oes poultry shellfish Total and nuts Rice Others Total
1 356 59 48 10 473 14 218 178 396 73
2 186 73 74 41 374 58 96 161 257 20
3 142 89 40 25 296 77 184 161 345 53
4 271 57 36 79 443 58 174 124 298 74
5 418 50 74 5 547 38 395 70 465 42
6 334 92 29 73 528 60 279 120 399 104
7 279 51 84 51 465 56 283 30 313 39
8 366 52 61 67 546 103 167 89 256 71
9 284 44 36 38 402 61 373 48 421 20
10 294 52 52 9 407 92 339 88 427 81
11 385 33 11 151 579 100 262 111 373 107
12 352 53 37 35 477 19 198 95 293 51
13 288 38 922 5 423 46 263 63 326 36
14 194 48 6 111 359 50 199 250 449 34
15 359 50 [ 118 533 48 126 124 250 45
16 386 12 74 75 547 95 129 103 232 54
17 135 119 22 71 347 47 252 12 264 30
18 150 19 33 60 262 129 326 26 352 122
19 116 39 6 95 256 128 382 33 415 120
20 148 69 69 33 319 72 164 214 378 34
21 164 25 48 102 339 31 211 152 363 96
22 113 59 79 32 283 81 268 10 278 15
23 376 128 12 0 516 62 188 77 265 44
24 374 92 62 20 548 65 219 161 380 13
25 — — — — — — — — — —
CV (%) 382 491 59.2 747 241 454 34.8 61.1 20.5 57.8
Mean 269.6 58.5 454 544 427.9 66.3 237.3 104.2 341.5 57.4
SE 21.00 5.85 5.50 8.30 21.07 6.14 16.85 13.00 14.28 6.77

CV: Coefficient of variation. SE: Standard error of mean.
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Table 17.

Food consumption in 24 orphanages in 1970 (grams per child per day)

Vegetable Total
Institution Sugar Fatosilz;nd Fruits Sﬁ)l’&l;y Green and Oth Seaweed Miscellanea Plant Animal and
yellow ers foods plant foods
1 24 21 59 98 23 94 15 23 840 1313
2 13 16 140 0 15 146 2 40 707 1081
3 17 9 0 36 9 297 14 56 913 1209
4 9 14 31 4 12 135 0 38 673 1116
5 12 26 146 14 399 6 34 1186 1733
6 21 11 144 116 31 271 2 42 1201 1729
7 0 13 90 107 17 317 7 30 989 1454
8 15 3 138 88 44 210 0 117 1045 1591
9 0 25 60 78 129 227 0 38 1059 1461
10 6 27 32 41 i 18 245 3 40 1012 1419
11 3 18 144 40 72 188 3 11 1059 1638
12 16 9 48 25 53 186 0 36 736 1213
13 0 27 31 57 42 112 1 51 729 1152
14 15 15 3 Q 20 155 0 20 761 1120
15 5 14 98 95 37 205 0 1 798 1331
16 22 3 40 44 12 186 1 100 789 1336
17 8 0 61 32 132 0 63 639 986
18 24 132 0 41 235 1 95 1138 1400
19 12 16 4 44 19 108 1 119 986 1242
20 14 16 6 0 28 385 0 78 1011 1330
21 6 17 142 30 13 255 29 61 1043 1382
22 10 6 56 52 9 79 4 118 708 991
23 15 29 183 16 113 273 2 48 1050 1566
24 19 40 21 42 11 559 3 58 1211 1759
25 — — — — — — — — — —
CV (%) 69.0 54.3 85.1 80.3 92.0 49.5 1714 61.2 19.5 16.9
Mean 10.6 16.4 67.8 : 50.8 33.9 225.0 3.9 54.9 928.5 1356.3
SE 1.50 1.82 11.79 8.33 6.37 22.71 1.37 6.86 37.03 46.80

CV: Coeficient of variation.

SE: Standard error of mean.
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Table 18.

Comparison of food consumption of Hokkaido orphanage children with national averages
in 1970, the one of Hokkaido nutrition survey data in 1967 and the tentative food pattern

in 1967@ (grams per person per day)

Orphanages TFP®  National® Hokkaido™ D D, Ds
Food groups
M(A) SE (A% average (B) average (C) (A-B) (A=C) (A—AY)
Animal foods 427.9 21.07 365 249.96 289.0 177.94%** 138.9%** 62.9%**
Milk, milk products 269.6 21.00 200 78.82 86.0 190,78%** 183.6%** 69.6%**
Eggs and roes 58.5 5.85 70 41.24 420 17.26%* 16.5%* —11.5
Meat and poulty 454 549 25 4552 45.0 2.88 0.4 20.4%*%
Figh and shellfish 54.4 8.30 70 87.38 116.0 —32.98%** —61.6%%* —15.6
Plant foods 928.5 37.3 1000 1020.75 1202.6 —92.25% —- 274, 1%%* —71.5%
Legumes and nuts 66.3 6.14 55 73.10 91.0 —6.80 — 24, 7x¥% 113
Grains 341.5 14.28 350 374.13 396.9 —32.63* —bb. 4%k -85
Rice 237.3 16.85 210 306.05 305.9 —68.75%%* —68.6%%* 27.3
Others 104.2 13.00 140 68.08 91.0 36.12* 13.2 —35.8**
Confectionery 57.4 6.77 25 36.65 430 20.75%* 14.4% 32.4%%%
Sugar 10.6 1.50 25 19.66 10.0 —9.06%%* 0.6 —14.4%%*
Fats and oils 16.4 1.82 17 15.58 9.0 0.82 E S —0.6
Fruits 67.8 11.79 150 80.98 181.0 —13.18 —113.2%%* — 82 2%%%
Starchy roots 50.8 8.33 50 37.75 85.0 13.05 —34.2%%* 0.8
Vegetables
Green and yellow 33.9 6.37 100 50.21 63.0 —16.31% — 29 xx* —66.1***
Others 225.0 22.71 200 199.09 268.0 2591 —43.0 25.0
Seaweed 3.9 1.37 3 6.91 5.0 —3.01%* —11 0.9
Miscellanea 54.9 6.86 25 126.69 49.8 —71.79%** 51 29, 9%+*
Total 1356.4 46.80 1365 1270.71 1491.6 85.59 —135.3** —8.7

DETH WA T A B

TFP®: Average food pattern derived from tentative menu planning for the subjects by the author in 1967 (Table 15).

of Nutritional Status in Hokkaido in 1967 by the author. The signs *, ** *** represent that the 95%, 99% and 99.5% confidence inter-

vals of the orphanage mean do not include the other averages, respectively.
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Table 19. Comparison of dietary intake of Hokkaido orphanage children
with national averages in 1970 and Hokkaldo averages in 1967
(unit per person per day)
Orphanages National®) Hokkido™ Dy D,
Nutrient Unit
M(A) SE average (B) average (C) (A—B) (A—C)
Energy keal 2338 68.09 2210 2392 128 —54
Protein
Total (TP) g 74.4 2.035 77.6 83.1 —3.2 — 8. 7%kk
Animal (AP) g 34.4 1.551 342 37.5 0.2 -3.1
AP/TP % 46.27 1.476 44,07 451 22 117
Fat g 60.2 2.918 46.5 51.2 13,744 9.00%*
Carbohydrate g 373.3 13.105 368.0 395.4 5.7 —21.7
Calcium mg 705 29.84 536 567 169%*x 138%s%x
Vitamin A 1U 2161 2556.56 1536 2058 625% 103
Vitamin D 10 119.4 25.37 — — — —
Thiamine mg 1.425 0.186 113 1.16 0.295 0.265
Riboflavin mg 1.393 0.073 1.00 1.02 0.393*** 0.373%%*
Niacin equivalent mg 29.80 1.035 — — — .
Ascorbic acid mg 83 6.65 96 137 —13* o
Food expenditure Yen 241.08 6.948 370.00 256.91 —128.92%k%  —1583*
The signs *, **, *** represent that the 95%, 99% and 99.5% confidence intervals of the

orphanage mean do not include the other averages, respectively.



Table 20. Nutrient adequacy by institution of Hokkaido .orphanage children in 1970. (%) =
. Number - : . . . iy Niacin .
%ﬁtsltc;-n chiﬁfren Energy Protein Calcium Iron Vltil\mm Vlt?)m“} i}ilrli- Iﬂggﬁ; fg;ltiira- As:é)ix(‘iblc Mean SE Be818W
1 111 126 97 100 127 67 2 . 102 108 150 108 98.6 12.82 2
2 53 122 133 138 140 110 24 119 148 215 110 125.9 14.83 1
3 57 105 101 98 141 74 3 116 96 154 183 106.9 15.43 2
4 73 118 115 107 107 94 39 269 134 187 108 127.g* 10.49 1
5 76 135 110 110 112 72 1 148 128 195 216 1225 19.02 2
6 57 127 129 119 155 138 40 126 162 196 190 137.2* 13.87 1
7 76 128 121 127 119 69 21 121 116 207 246 127.5 19.84 2
8 107 125 144 138 137 81 27 164 170 205 282 1474 21.51 1
9 81 107 89 110 110 131 15 382 103 185 411 164.3 40.93 1
10 46 124 105 138 142 51 2 313 118 177 354 141.4 28.58 2
11 57 123 138 137 126 152 88 133 184 234 312 162.8* 20.76 0
12 86 105 104 106 108 104 3 106 143 152 211 114.2 16.44 1
13 62 108 107 85 114 101 19 95 138 177 168 1110 14.09 1
14 52 115 112 73 142 65 9 89 103 167 113 98.7 13.81 3
15 71 104 125 129 112 80 27 104 128 172 193 1174 14.52 2
16 30 94 127 106 117 48 18 84 130 184 194 110.1 17.16 2
17 57 114 123 108 136 200 47 412 219 200 148 169.5 31.56 1
18 57 122 115 90 117 82 44 94 128 205 334 133.3 25.77 1
19 57 130 113 108 137 43 63 85 99 210 104 109.2 14.40 2
20 64 103 109 77 113 123 16 94 119 166 232 115.2 17.76 2
21 53 116 124 112 225 324 44 106 224 256 105 173.5% 27.15 1
22 70 96 94 81 96 52 35 96 97 140 128 91.3 9.84 2
23 83 116 109 139 126 170 3 226 171 161 258 147.0 22.02 1
24 51 128 124 137 113 210 53 105 170 178 140 135.7* 13.75 1
25 — — — — — — — — — — — — — —
Mean 66.1 116.3*** 115,3%* 110.5% 127 4%+ 109.9 26.7*%* 153.7* 139.0%** 186 4%** 202 (H*k* 128 7%k*
SE 3.78 2.31 2.84 4,08 5.14 13.27 455 19.37 7.37 5.63 16.29 4.26
Below 80 0 0 2 0 10 23 0 0 0 0 35

Boldface represents the value below 80. SE: Standard error of mean.

confidence intervals of the mean do not include 100.0 respectively.

The signs *, ** and *** represent that the 95%, 99% and 99.5%
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Table 21.

Essential amino acid adequacy of Hokkaido orphanage children in 1970
with the protein and egg scores (%)

Institution isoleucine leucine lysine SCA ARM  threonine tryptophan valine Mean SE PS ES

1 104 159 116 85 147 124 86 122 117.9 9.34 85 86

2 107 156 139 83 149 132 88 124 122.3 9.61 83 81

3 104 137 113 84 148 133 86 120 1156 8.28 84 37

4 105 158 129 86 147 126 87 123 120.1 9.22 86 86

5 106 161 121 86 158 131 89 130 122.8 10.00 86 84

6 104 150 121 86 157 132 87 126 120.4 9.40 86 85

7 110 160 139 84 151 138 88 118 123.5 9.97 84 81

8 109 158 143 83 149 129 87 123 122.6 9.84 83 83

9 111 165 127 86 157 136 88 130 125.0* 10.22 86 81

10 109 161 118 87 156 133 88 129 122.6 9.82 87 84

11 111 159 152 83 148 138 89 131 126.4* 10.22 83 79

12 105 160 129 89 154 128 87 127 122.4 9.61 87 86

13 105 159 134 85 150 136 93 128 123.8* 945 85 82

14 107 156 116 79 148 132 82 124 118.0 9.92 79 80

15 105 157 138 80 147 132 84 123 120.8 10.08 80 80

16 107 163 151 76 145 138 89 125 124.3 10.94 76 73

17 111 167 136 96 155 145 90 133 129.1* 9.79 90 86

18 106 153 123 79 146 116 90 122 1169 8.95 79 81

19 106 153 136 90 149 143 96 128 125.1* 8.70 90 86

20 107 157 120 83 146 132 86 120 118.9 9.32 83 83

21 103 156 121 81 137 123 86 123 116.3 8.92 81 83

22 96 141 126 80 136 121 78 111 1111 8.58 78 84

23 108 163 126 89 154 134 91 130 124.4% 9.57 89 86

24 108 162 136 86 156 132 91 129 125.0* 9.89 86 81

25 — — — — — — — — — — — —

CV (%) 3.0 43 84 5.0 3.8 51 40 4.0 21.2 ‘44 3.8

Mean 106.4*** 157.1%** 129.6%** 84.4%%* 149 6x** 131.8%¥k 87.8%x* 125,0%%* 121.6%** 84.0%** 82.8%*%
SE 0.662 1.389 2.211 0.991 1.167 1.359 0.723 1.008 1.858 0.756 0.647

Essential amino acid adequacy: Ratio of the essential amino acid in the diet of the children to the FAO provisional pattern in 195720,
SCA : Sulfur containing amino acid {methionine+cystine).
the most limiting amino acid. The signs *, **, *** represent that the 95%, 99% and 99. 5% confidence intervals of the mean do not
include 100.0, respectively. PS: Protein score. ‘

ARM: Aromatic amino acid (phenylalanine+tyrosine).

SE: Egg score.

Boldface represents
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BHJHFIZ, Whd 5~05% K#ETE NA BIRT,
—77, ARl EBET5 &, 80% LIFEI B RET
FXhichoix Ca, V-A, D¢, FhFh2 10 23
AR A, FHE TR bR o RSB S &
o,
NA BT 2080 PSR, EERM, SSERE,
XAFEREFD (1, 3) BHELBRVCHEENREDLR

oo (L 3) Rt o &t ThZhicBT55
BROELLHBFETHHEIH, T, A, 0, WOBRE
Fifk, 42bh Ebh Tl ExRT,

3. EA #iRi& EAA

¥y EA Dk ARM, #ME tryptophan,
ETHOF KL lysine, /ML isoleucine TH » 1z,

EA © tryptophan & 7R$EKDED TH %,

EA isoleucine leucine lysine

SCA  ARM threonine valine  Total

Tryptophan ratio (1970) 3.6 6.1

44 2.9 6.8 31 4.3 322

L/T @ 4411960, 19654£D % h b X h 2RfEMET
Bol

Table 21 13 EAA P#HEOFHHE S 5 2
REDE EA 11 SCA RO tryptophan TH b, KF
TARLICHERRM MLA 3 32 2EA @ 1O Ix W AT
Holc, MEHFH PS 840 & ES82.8 1LiELlLT
W3 723, ES @ MLA 3 SCA X% isoleucine T b,
PS o it SCA Xiz tryptophane Tk -7z, HiZkil
EAA SESE% OEERE S ik d 100% &L,
b Cdh 7RIS ACEVWTEREY R LI,

EAA wBIT% ANOVA &5 EA [, Mkt
fEMRER 057 CEIARTHD - L &FRT,
1L B =

1965 4E0 3~9 BIR &, 1970 4E 0 8~15 552D GR %
Higts e, BTReMETEEER L, TFRHT
#inl, CCTEA L, e 100% wiF-3< 23, W, SH
TRAEBERR DL Wi ok, ZDHET BURKE
et al®®) OBBRER LTV 5, R REN GR
DAY, R LTI 50 Tldlans ) h, BE
Thil, ME,»OBEE TYRECH RREEIMT bR
o kT, BESENFELTY, REORMRY
BRHeE R EwT, TOBERBT LT X VR,
DT EE L b, Thbb, 1965~1970 40
SRRV i ROV BB O X EL& G T1L, BB
5&F0 H, CC DEF bz F5LEBTh, BFo
HARE L IHREPBERED 5 D TR B S, )
#1965 4 & 1970 EOFHAR RIS L L F— ATl
<, AhEE-Twan, RUEEELED, ABERO
KD, BRI ERL TV 2300 bs EEs
bhb, TOWAETHEIBENOAMIOREN—ER
X 0BRTENRZD TINS5 b,

Table 19 13z ® Ca, V-B,, Fat BH{EA}, 4 H
3D ROILIREET X v &z Exad, Codtiel

v 1967 4, Jeyad s ARG 5 £ OFEC X b
WENTIe - T THEEC B 5 AAEOEREFRE] »
LRDILDTHB, MBEIT—WFEED 3,455 A, 801 i
WCHY, RMHEE RERENE RPHEFOK
T, 1965 EERNHBEIADD oFHEECRIT 5 L
b 2 H/E A LR O LB 5B LHEE S his,
FORBEREER T A 12, Ca, V-By TREY R
L, FREH S, BEMER LW ERO R
AP 90mlEmrsel, M rbin &L 180
méAJB T LT EEREE L, 58I RFR
HERBMBCEL, CEEIAAOEERTHS
Chhhbbd, SHOFERARDIT S, £RSEY
SRR H A REE & RABEOTRERTZ & TE
W2k oe, BAAAREO—BER ThsH, HED
BEERE L V25, dHOBEL, Ca V-B, OFERT
BN 1o0FERTIRVWEZEL bR, FodEirg
HOKANL VRN THS D, TRAEHE RN
LD ThBME, SEEHS OB D iREN W&, T
BOELRWLDTHD, O HT, HWHRILTHL,
1964 4R LIskA%, 180 mé/ A/ H %, 1968 GLIKE IR 50
g/ A B BB &\ ST Tl - 1o AL B DITBEE
iz, ZEORTEE LMD BVRERRHG, BEE MM
OMECEBR LI ES I Z ENTELS, —F, Table
19 e oaEs, 2ERCIEEE & L ¢, V-C
ROBREO I LR, BEROES LN L
TWw3,

WEFARE AEV 25, HRAT22ETFHORE
LEREOFERO BFHEYFHBNS, TD RDAZHRE
THIHELERRBROHEYRALI,

Table 8 ® AER 25, Higk{H X2 EfED En T
0.796/0.864=092, Prot T 0.905/0.916:0.99 iz 4f 34 3
%, Prot wE#icEL 5 &, LETHRE 30 o
0.99 Bl % 366.30 FI2VNEER X B REIc YT 5,
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EPE N2 R AENT 24108 FICh 5005, el
THATHhIELERE O 66% (241.08/366.30), HfE X
T 82% (241.08/366.30/1.25) w4 %, MEREHRD
LEABICKT D W 211 65% (241.08/370) ThH -
oo HIH 1970 FOMRAR, SEPHARECKL
65~82% THote, ZDZ X, —BliEzhs
V-C il O R IRR D D 7 WA & —30T 5, —0F, #
B 223 2 Wt B, 4AR, BRemz <, B
BOGE X D ERIRE T S h e S aBE O &1 259.35
FINB Thitmb, 2EREO 70~80% 5,
SMREEA AZLL, TREOhTAERLXEEHT5 D
DTHB0H, 1 HOHEEE, S SEOMEA 2 HW-
BT ERELY TS, Do AREY R OERERM
BT ERTER, NAWEWZ L RABOEXDLCE
HAARBHD T, AFEBOERAGHAERIR
%, ZZ WERABOTRERME Bk, o 5w
RO LTBIAE X v L, mRotfiayE
OB L, MOBFEHE L LTV EVIER
Mo T, SILIERRR TOREE»SEL T, *
DERIILPFIR, —HRFEER X 0 HE 7o SR
RECE»NIcbORL G IR R, BFBEOERY &
DHETRDT—ELVEV NA 2LELL, A&
HOPRIIACHLI LD TR, BHOFERTH
D, ABOLGHRFOR L RENHICEET5L0
THENDL, RLTTHERE L WABYRE MmO
HEHEBCHATNE TRV EEL bRk, SHREE
HEBATRRTHALED, HELZ LT TRTHLHREEY
RETRETHAH Y, MEHREOEFERENRCH L, f
RBERSHAFhERLRME S Th 5, FIER™ ©fF
L X 51, 1960~1970 5.0 10 sE i NA p33 1<
I hien, V-A, D, Ca Zigic h O THLE
MEVNZ &, BINUARBEAET, BERRSELT LY
HE L WAREROMMAESh 2 2 b2, §ilo
BYHEHRNTORBESCEL B 51, HHReE
FoRFELYEL LRI, REERTL I LN TE
LIRS Th D, Lo LEER R ORI 8 ek
CXbE, ¥FEEEVCOBBIRL, REESOFEHT
INZRE B 50 AKFEOBAIL2 A, 50 ALLE 100 Ak
O3 A, UTEBEC0 A w1l ARmE+s
EHh, HEFARTHEBRL L CRBLYHo T
F, PEE S CRBELEOWWERIZ24 D55 1810
FAti, NBEHEHHEOHEBRE Th o IEERAM b
FEEREI TN ST,

IV. fROMESR

Table 22. Food pattern derived from
tentative menu planning for
the subjects by Santo 1972

o o e SO
Animal foods 610 4550
Milk, milk products 400 2800
Eggs and roes 85 700
Meat and poultry 65 450
Fish and shellfish 60 600
Plant foods 1025 8740
Legumes and nuts 65 450
Grains
Rice 200 1400
Others 100 700
Confectionery 50 350
Sugar 15 100
Fats and oils 17 120
Fruits 170 2000
Starchy roots 65 600
Vegetables :
Green and yellow 100 900
Others 200 1800
Seaweed 3 20
Miscellanea 40 300
Total 1635 13290

1. FEE»LEYEELLNRE L5 hARRS & T
B, BRBACKBEREILETH S,

2. BRILNAT V-A, D, Ca DFRRCHEETS,

3. MRRBELOER(, BERROTEYERLO
[

KB OB ENER LVWO T, BHRORZ
DHEL BRI, 1965FHA & MEEOEHE T, BAER
BEHL, MR, RAMNESOBELYE L CKE
EEAITr 572, Table 22 ORE DO ARSI, 1970
EPRAME & EE L, B, mEFR, EFcdil, i,
OB, WEEEFE, R, BETLHCEHEERLL,

EAET 1976 FEFES1.85.8D)

PERMER B LT~ DRBERE XTI - TERIL
WHEYRY, 1973 MRS TSR A MR L 1 L4 EE L
foo  —7, EOFRBLEEIES BERLT R 1014
DEC1IAEEDBR TWwicb DA, 19754 % T 81
BU L1 AEFAWEE L, BRECDESD AR
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1. &R
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S wEhR Lic X 5, MERIR T S E{ES36.60 1=
BN, BLAEDHEBRTHL LD, BEE, BESY
TRL, XBFORPG TIEREETH - 20y, KT WirzE
R T, CCRBRLLEROEIR DL s,

2. H, W, CC, SH ® GR I[ckBH#&

Table 23 13, A’ (1~53%), B (6~8%), C(9~113%),
D (12~143%), E (156~185%) @ 5 HOMEFIFHiE %R
LikbDThs, itBFLEOTH i, H, W, CC,
SH ROV 4 B OFEHETH % Phy 3.100.0 LIF, B1%
SEEX VKL, HhTh W OEIRTH -, HRE
F4x CC T 1000 X hEER AT, H, W, SH, Phy
TEM o, Bz Lz Phy 121000 TFThH b,
R OBBE—REDOTh IV E LR EEMSTS D
DTH5bB,

#0 ANOVA #8525 GR BLFNBETF LI+
h, BFTH W, CCOEIIKRTH -7, HEARB TIT,
CC>(SH, H)>W, ##HE <t A”>B>(C, D)>E &
SEWIETIT O, GR WM ERBEF AL e X
hic,

3. HC, UAC, TS, SS m#&esn

Table 24 1258 2o HC, UAC, TS, SS D4R IITF
Witk L OBEERENS, A—ERNokEY R L
LDThH5,

HC © ANOVA #RuL, BF2RLTF X b 0.5% ki
TERIEKRTCHAC LWL L, 1EETD HC
WIS EBFOLh O 88%, 1 LT3 18 LT 0 84%
THol, RAOHET wkd e, 1HED HC 2155
DENDFET 8%, LT 8% &k, “hbofELiE
RO fEiE R T X B b wie, TOEE
IRECIR ISR E 713 185D 80% L L0 SR %
Bz Twaz biamT, fio H, W, CC, SH 0%T

WorkXtse, H WiR1RRTI8EE D ThTh
#1509, 20% THb, CC, SH T& L5654 #Linws
CrEEL DL, HEEREIMOEEES X DRI
CETT %,

UAC 1z ANOVA O#R, B cEEEIRDS
hish i,

TS 11 1R CELEIRD LR, HTmng s
FRFFRL, T~ M CREMHEE L, TORbLTHIH
2 T 10 BLEIEERC B <, BIg—EEvRTO
ERL, BFRS~TETEMEYRTY, Todik
LI, 17T 1O 2 f50E%Y R L, A—
SERMAOWELY RS L, 2FRTRTFIEFREIY,
L 6 BULOSSEMTENFE T -, XFIXH
T0 6T 120%, 12 T150%, 13%5C190% ik
L, Uz oEEETETREL TS,

SS & TS I URERELR L. Tihbb, 5T
D SS L 5~8 M CEMEE TR L, LA s & Ity
0, R3S mmBETH-T, Thiclkl, &TF
LA~BRTTH — TR BT, UL, BoAME
D17 BT 13D SS O 3fficdiET s, Fhik
FiREFO 65%C132%, 123%T170%, 1385 214%
WL, S LEOERTERI XL THERETH -,

4. UAM, UAF, %M Okt

Table 25 13 Table 24 wir&hiz UAC, TS mb,
FRB oK, (350 < — o &R) ¥ AW TEHE S hiz UAM,
UAF 5 X0 %M ok, EEFIFEHME SE #iELcd
DTH%B, F—ERATOMNEY -HE LERLIRL
%, Fig. 4 (UAM ofiREH) 2B L, UAM s
EAEDERTETNLT X0 RENIL, TOETE
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Table 23. Growth rate of five age groups of Hokkaido orphanage children in 1976 (%)

Height Weight Chest girth Sitting height Physique
Sex Group Age in year Number

Mean SE Mean SE Mean SE Mean SE Mean SE
A’ 1- 5 140 98.1 0.403 97.7 0.991 100.6 6:328 98.7 0.318 98.8 0.294
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 97.2 0.264 93.6 0.806 992 0.325 97.5 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 . 971 0.300
E 15-18 78 97.0 0.432 90.4 1.450 97.3 0.695 97.3 0.504 95.5 0.464
Total 1-18 945 97.6 0.148 94.6 0.438 99.6 0.187 98.0 0.142 97.4 0.133
A 1- 5 91 98.5 0.476 . 99.0 1.061 101.5 0.435 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 C 9-11 151 974 0.369 97.3 1.186 100.2 0.522 98.0 0.357 98.2 0.351
D 12-14 170 98.2 0.288 97.9 1,162 100.7 0.583 98.5 0.296 98.8 0.343
E 15-18 53 97.5 0.489 95.5 1,621 101.5 1.002 98.7 0.496 98.3 0.525
Total 1-18 573 97.9 0.173 97.3 0.549 101.0 0.264 98.5 0.166 98.8 0.166
A’ 1- 5 231 98.2 0.307 98.2 0.731 101.0 0.264 99.1 0.262 929.1 0.222
B 6- 8 312 98.0 0.225 97.4 0.601 101.3 0.268 98.2 0.193 98.7 0.185
Boys and Girls C 9-11 408 973 0.215 95.0 0.676 99.6 0.282 97.7 0.205 97.4 0.202
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 97.7 0.113 95.8 0.345 100.1 0.154 98.2 0.109 98.0 0.104

Growth rate: Percentage of anthropometric data of the orphanage children to national average in 1976. SE: Standard error of mean.
Physique represents the mean value of height, weight, chest girth and sitting height.
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Table 24. Anthropometric measurements of Hokkaido orphanage children in 1976
A Head circumference Upper arm circumference

ge Boys Girls D, Boys Girls D,
67 No. M, SE; No. M, SE; Mi—~M; M, SE; M, SE, M:—M,

1 3 48.6 0.3 3 46.3 1.7 2.3 16.0 0.4 14.3 0.6 1.7

2 27 489 0.2 18 48.5 0.4 0.4 16.2 0.2 15.8 0.2 04

3 25 497 0.3 16 48.7 04 1.0 16.4 0.2 16.7 0.3 —0.3

4 43 50.0 0.2 20 49.5 0.3 0.5 16.5 0.2 16.9 0.3 —04

5 42 51.1 0.3 34 50.0 0.2 1.1+ 171 0.2 17.0 0.2 0.1

6 63 51.5 0.2 31 51.3 0.4 0.2 17.7 0.1 17.9 0.2 —0.2

7 61 52.3 0.2 34 50.5 0.2 1.8%%* 180 0.2 18.1 0.2 —0.1

8 80 52.0 0.2 43 51.2 0.2 0.8%* 18.6 0.1 19.1 0.2 —0.5*

9 82 52.6 0.2 45 51.6 0.2 1.0*¥*%* 194 0.1 194 0.2 0.0
10 87 524 04 51 524 0.3 0.0 20.2 0.2 20.6 0.2 —04
11 88 52.7 0.2 55 53.1 0.2 —04 20.8 0.2 21.2 0.2 —0.4
12 93 53.6 0.2 49 53.2 0.2 0.4 219 0.2 226 0.3 —0.7
13 86 53.9 0.2 53 53.7 0.2 0.2 22.7 0.2 23.6 0.3 —0.9*
14 87 54.7 0.2 68 53.9 0.3 0.8*% 24.4 0.3 247 0.3 —0.3
15 50 54.7 0.2 31 54.4 0.3 0.3 254 0.3 24.3 0.3 1.1*
16 22 55.5 0.4 10 54,1 0.6 14 26.3 0.4 24.3 0.6 2 ,0¥x
17 54.8 2.1 54.7 0.5 0.1 25.2 1.2 272 1.4 —2.0
18 55.1 1.9 7 55.0 0.9 0.1 25.0 1.0 26.6 1.2 —1.6

Tricepey skinfold Subscapular skinfold

1 3 12.2 0.2 3 12.8 24 —0.6 71 1.1 10.5 4.4 —34

2 27 119 0.4 18 12.6 0.6 —0.7 7.9 0.4 9.0 0.6 —1.3

3 25 116 0.4 16 13.1 0.9 —1.5 7.5 0.5 9.7 1.3 —2.2

4 43 10.8 0.4 20 12.1 0.6 —13 6.8 0.3 7.3 0.5 —0.5

5 42 10.3 04 34 10.8 0.3 —0.5 5.9 0.3 7.3 0.4 —1.4%*
6 63 9.6 0.3 31 11.3 04 —1.7%x* 6.1 0.2 8.2 04 —2,1%%k

7 61 9.2 0.3 34 11.2 0.6 —2.0%* 6.0 0.2 7.8 0.4 —1,8%%x%

8 80 9.1 0.3 43 121 0.5 —3.0%¥* 5.8 0.2 8.6 0.4 —2,8%%%

9 82 10.4 04 45 11.9 0.5 —1.5%% 72 0.4 9.8 0.5 —2.6%%x
10 87 11.0 04 51 13.9 0.6 —2.9%x* 7.9 0.4 10.7 0.6 —2.8%%%
11 88 10.7 0.4 55 13.2 0.5 —2.5%%* 8.0 0.4 11.1 0.5 — 3. 1%k
12 93 10.8 0.4 49 16.0 0.8 — 5. 2%*k 8.0 0.3 13.6 0.9 —5.6%%*
13 86 9.9 0.5 53 187 0.8 —8.8%x* 8.1 0.3 17.3 1.0 —9.2%%%
14 87 11.3 0.7 68 21.3 0.8  —10.0%** 9.4 0.6 20.9 11 —11.5%**
15 50 9.8 0.8 31 19.7 11 —9.9%xx 9.2 0.6 19.8 1.3 —10.6%*+
16 22 10.0 0.8 10 21.0 1.8  —11.0** 100 0.7 20.4 2.6  —104%%x*
17 4 115 3.0 26.3 3.2  —14.8%wk 8.5 1.3 31.4 34 —-229%xx
18 2 8.2 04 24,0 3.0 —158*%* 9.6 2.3 224 27 —12.8%*

* p<0.05, ** p<0.01, *** »<0,001 M: Mean, SE: Standard error of mean.



Table 25. Upper arm muscle and fat indicators of Hokkaido orphanage children in 1976
Age Arm muscle area. (mma?) Arm fat areé (mm?) % of total arm area W}'Iich is muscle (%)
Boys Girls D, Boys Girls D, Boys Girls Ds
1) No. M, SE; No. M, SE;, Mi—M; M; SE; M, SE, M;—M, M; SE; Ms; SE; M;—M,
1 3 1184° 74 3 846 32 338* 857 30 795 161 62 57.9 0.9 52.4 55 5.5
2 27 1248 35 18 1119 50 129* 852 31 868 40 13 59.5 1.1 56.2 1.7 33
3 25 1312 43 16 1267 47 45 847 35 906 46 —59 60.8 1.2 58.4 1.6 24
4 43 1378 31 20 1382 57 -4 806 31 912 55 —106 63.4 1.0° 60.5 1.3 2.9
5 42 1547 46 34 1493 41 54 798 36 827 27 —29 66.2 1.1 64.3 1.0 1.9
6 63 1715 28 31 1658 40 57 780 26 921 37 —141%* 689 08 64.6 0.8 5. Fkok
7 61 1816 33 34 1711 41 105* 772 33 920 53 —148%* 70.6 0.8 65.6 14 5.0%*
8 80 1992 26 43 1867 34 125% 780 26 1051 48 —271%x*% 722 0.6 64.5 12 7.7%%*
9 82 2080 23 45 1974 43 106* 925 40 1052 55 —127 69.9 0.9 65.9 1.1 4 Qrkx
10 87 2228 39 51 2064 52 164* 1024 43 1308 43 —287¥%%¢ 693 1.0 61.8 1.7 7.5%%x
11 88 2438 42 55 2337 42 101 1024 44 1276 62 —262%kx 710 0.8 65.5 1.0 5.5%%*
12 93 2711 48 49 2477 93 234* 1109 50 1622- 91 = 513k 716 0.9 61.2 14 10.4%%%
13 86 3095 69 53 2499 47 596%** 1054 51 1935 ' 102 —881#+kk 749 0.9 57.6 1.3 17.3%%*
14 87 3501 72 68 2572 41 9209*¥*% 1294 83 2301 106  —1007*%* 739 1.2 54.1 1.1 19.8%#*
15 50 3633 94 31 2626 58 1007+%¢ 1132 100 2098 120 —966%*%* 772 1.4 56.4 1.7 20.8%**
16 22 4290 109 10 2591 118 1699%%*¢ 1242 108 2265 189  —1023*** 781 1.5 53.8 24 24 3%+
17 4 3751 465 5 2769 207 982 1333 329 2958 862 —1625 74.1 6.3 49.0 3.0 25, 1%k
18 2 4019 397 7 2886 113 1133* 956 1 2795 1158 —1830 80.5 1.6 52.5 3.7 28.0***

* p<0.05, ¥ p<0.01, ** p<0.001

M: Mean, SE: Standard error of mean.
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Fig. 4. Growth in arm muscle area in Hokkaido orphanage
boys and girls, U.S. A1) and Guatemalan® children.
M: Mean, SE: Standard error.
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malan5® children.

M : Mean, SE: Standard error.

orphanage boys and girls, U.S. A1)
and Guatemalan5 children.
M: Mean, SE: Standard error.
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Table 26. Comparison of the orphanage data in 1976 with the references

Age Number Anthrosometric measurement
Sex in of

year children H¢ We  CCe SHe« HC? UACr TSr SS= UAMr UAF® %Ms

Male 1 3 ++
2 27 + ++ - ++ ——
3 25 + 4+ - ++ -
4 43 + o+ — o+ -
5 42 - + ++ - ++ -
6 63 - + - ++ + ++ ++ —-—
7 61 - = + - ++ + ++ - + -
8 8 —— —— —— 4+ o+t
9 2 —-—— —— - ++ + ++ -—
10 87 = —— -  ++ ++ -
11 88 - == == == ++ ++
12 93 -_ == -  ++ ++ -
13 86 - == == == 4+ ++ - -
14 87 —_ == -——  ++ ++ -
15 50 @ @——= @ —-——= @ —-—= —= - ++ - —=
16 22 - == —
17 —
18 2

Female 1 3 + 4+ —
2 18 ++ - ++ =
3 16 + 4+ T4+ —-=
4 20 + ++ ++ —=
5 34 ++ + -
6 31 —— . 4+ = 4+t o+ 4+ ++  —-
7 34 — - ++ ++ +
8 43 —— -—— ++ + ++ ++
9 45 - - ++ ++
ST E— —— 4+ ++ - 4
11 5  —— -——  ++ ++ -
12 49 —- -—— 4+ +  ++ + -
13 53 - ++ 4+ ++ -— ++ —-
14 68  —— + - ++ + ++ - ++ =
15 81 —— - - ++ _— -
6 10 —— - - 4 __
17
18 7

References cited: 36, 64) for a, 19, 67) for $, 11) for ¥, and values derived from 11) for 4.
++4 and + represent that the orphanage data are significantly more than those of the
references at 0.01 and 0.05 level respectively.

—— and — show that the orphanage data are significantly less than those of references at
1% and 5% level respectively.

H: Height, W: Weight, CC: Chest circumference, SH : Sitting height, HC: Head circum-
ference, UAC: Upper arm circumference, TS: Triceps skinfold, SS: Subscapular skinfold,
UAM: Arm muscle area, UAF: Arm fat area, %M: % of total arm area which is muscle.
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6, H, W, SH, CCo4E L%, D HoART GR
1340 3% (A+B+C) OiRT GR X W/h&L, 43
(A, B, C)FTIRA>B+C)ThH Y, ThbDER,
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BIR LT\ 5%, E¥ED 95% SHEEHEIRR, Tib
b, 100% (&EHE) X rEVEECHZb0ELT, H
DB, C,DE, SHo C, DENRS D, KB X bEW
Brhrbolx, Wo A B#, SHo A®, CCo
A, B, C, DoelThote, 19764 (3): H, W, SH
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Table 27 3R~ OEAFRE CAEFROBE L

Number of Chilkren

Group Age (yrs) 1970 1976 Note
A 3-5 256 180 Preschool children
B 6- 8 288 312 Elementary school (lower grader)
C 9-11 361 408 Elementary school (higher grader)
D 12-14 431 436 Junior high school pupils
110 — ,
- Height Weight Chest girth |Sitting height
@
g ¢
=4
E] % § §
» 2 3
z e : R
= - IR 54
« 3
¥
>
=
o
90 A 8 C D A B C D A B C D A B C D
Age group
Fig. 7. Relative physicalymeasurements for height, weight, chest girth and sitting height of

Hokkaido orphanage children in 1970 and 1976. Each point represents the mean of
the age group in 1970 for the white one and in 1976 for the black. Vertical bars

represent 95% confidence interval of the mean.

The division of age group is as fol-

lows (A: 3-5 years of age, B: 6-8 years, C: 9-11 years and D: 12-14 years of age).
The relative physical measurements are expressed as the percentages of each subject’s
measurements compared to the national average of each age and sex.
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Table 27. Percentage of arm muscle area for age and percentage of arm
fat area for age on Hokkaido orphanage children in 1976

% of arm muscle % ot arm fat
Sex Age in year Elﬁirlr:i\i'znorf area for age area for age

M SD M SD
Male 1 3 95.3 104 130.2 7.9
2 27 93.6* 13.8 125, 5%%% 23.7
3 25 92.6* 15.3 1271 2%*x 247
4 43 91.0%%* 135 114,2%% 28,9
5 42 96.4* 185 118.2%%* 347
6 63 97.6 12.8 119.4%%x* 311
7 61 95.5% 135 111.1* 36.8
8 80 98.1 11.3 101.4 29.9
9 82 96 4** 9.4 106.0 41.8
10 87 96.5* 16.1 103.1 40.5
11 88 97.3 15.6 95.2 384
12 93 96,5* 16.6 95.9 41.6
13 86 94 4%* 194 89.5% 40.0
14 87 94,5%* 18.1 108.5 64.9
15 50 90.3*** 16.5 90.2 56.1
16 22 95.8 115 98.1 39.5
17 4 744 184 97.9 48.3

@18 2 75.6 10.6 65.5 —
Female 1 3 72.7H%* 47 124.0 436
-2 18 88.2** 16.9 129,9%#% 254
3 16 943 14.1 132, 8%k 26.5
4 20 95.1 175 125 3% 33.8
5 34 96.9 15.3 110.6* 20.9
6 31 101.7 13.7 117.9%%% 26.5
7 34 97.2 13.6 110.0 36.8
8 43 93.9 11.8 115.0%* 34.6
9 45 97.0 14.2 98.0 341
10 51 94, 8%* 10.2 115.0%* 52.8
11 55 95.5% 12.7 103.2 372
12 49 94.0 247 115.9* 457
13 53 88.3%** 12.1 123 4%%% 474
14 68 86.0%** 11.3 136.1%%* 51.6
15 31 84,3%%* 10.4 120.4%* 382
16 10 82.8%%* 11.9 123.9* 32.7
17 5 86.5* 144 149.4 435
@18 7 86.4 9.0 136.9 56.7

The 50th percentile of whites derived from the Ten-State Nutrition Survey of 1968-1970 in
USA are used for comparison as the standard value of arm muscle area, arm fat area derived
from 50th percentile values of arm circumference and triceps skinfold respectively. @ The
group 17.7-245 years of age (midpoint 21) in USA is used as the standard. The signs *, **,
*k* represent that the 95%, 99% and 99.5% confidence intervals of the mean do not include
100.0, respectively. M: Mean. SD: Standard deviation.
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Fig. 8. Physical adequacies of arm muscle area
and arm fat area for Hokkaido orpha-
nage children in 1976, The arm muscle
area and arm fat area estimated from
arm circumference and triceps skinfold
of Hokkaido orphanage children were
compared with the USA data. For this
purpose the 50th percentile of whites
derived from the Ten-State Nutrition
Survey of 1968-1970 in USA was used
for comparison as the standard value.
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Table 28. Comparison of food consumption of Hokkaido orphanage children with national
averages in 1976 and the tentative food pattern in 1972@ (grams per child per day)

Orphanages National TFP® D, D,
Food groups
Mean (A) SE average (B) SE (A7) (A)—(B) (A)—(A7)
Animal foods 471.8 -18.24 295.4 1.341 610 176.4*** —138.2%**
Milk, milk products 297.6 16.16 100.6 0.988 400 1970k —102.4%%*
Eggs and roes 51.6 A73 40.3 0.275 85 11.3* —33.4%%*
Meat and poultry 64.2 4.69 64.4 0.456 65 —0.2 —0.8
Fish and shellfish 58.4 5.72 90.1 0.595 60 —3L.7%*x —1.6
Plant foods 826.8 18.17 1078.4 3.618 1025 —251.6%%* —198.2%**
Legumes and nuts 46.8 4.60 70.0 0.624 65 —23.2%%* —18.2%**
Grains 289.0 11.79 336.3 1.061 300 — 47 Frrx 11.0
Rice 187.2 10.07 243.0 1.072 200 — 55.8%¥* —13.8
Others 101.8 10.64 93.3 0.806 100 8.5 1.8
Confectionery 46.5 2.09 : 279 0.354 50 18.6%%* —35
Sugar 8.1 1.00 148 0.140 15 — 6, 7%k —6.9%Hk
Fats and oils 119 0.97 17.0 0.150 17 — 5 1rx* — D1k
Fruits 124.3 13.56 170.5 1.440 170 —46.2%%* — 45, 7F**
Starchy roots 48.2 5.23 63.3 0.549 65 —15.1%%* —16.8%**
Vegetables
Green and yellow 47.3 4.36 56.3 0.474 100 —9.0* — 52,7k
Others 156.0 8.89 203.5 1.192 200 — 47 5¥F* —44,0%**
Seaweed 32 0.76 55 0.088 3 —2,3%* 0.2
Miscellanea 45.3 4,62 113.4 1.714 40 —68.1%+* 53
Total 1298.6 23.77 1385.0 4,272 1635 —86.4+x* —336.4%%*

Orphanages: Data of Hokkaido orphanage children in 1976. National: Data of national nutrition survey in 1976%), TFP®: Average
food pattern derived from tentative menu planning for the subjects by Santo in 1972 (Table 60). SE: Standard error of mean. The
signs *, ** *** represent that the 95%, 99% and 99.5% confidence intervals of the orphanage mean do not include the national average
and TFP, respectively.
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Table 29. Comparison of dietary intake of Hokkaido orphanage children
with national averages in 1976 (unit per person per day)
Nutrient Unit Hokkaido National Different
Mean (A) SE average (B) (A)—(B)

Energy keal 2167.4 53.47 2159 8.4
Protein

Total (TP) g 7358 2.136 78.7 —5.12%

Animal (AP) g 36.83 0.033 38.1 —1.27%%x

AP/TP % 50,06 1.543 48.4 1.66
Fat g 61,51 3.076 52.4 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 —1.37xx%
Vitamin A U 1568.2 105.56 1724 —155.8
Vitamin D 1 125.2 26.44 — —
Thiamine mg 1.61 0.129 1.18 0.43***
Riboflavin mg 1.396 0.057 1.02 0.376%**
Niacin eq. mg 287 0.97 — —
Ascorbic acid mg 83.5 443 117 —33.5%xx

Hokkaido: Mean and SE are based on the data of 25 institutions.

National : Data reported by the Ministry of Health and Welfare Japan in 1979%). The signs
*, ** Axk represent that the 95%, 99% and 99.5% confidence intervals of the Hokkaido or-
phanage mean do not include the national average, respectively.
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Table 30. Nutrient adequacy by institution of Hokkaido orphanage children in 1976 (%)
gﬁtsf(;l Nllltr)r% ° Energy Protein Calcium Iron Vltirnm Vitamin g};:‘i' g;s‘ox; gllsic\ig- AS:&rdblc Mean SE Besl(c))w
children lent

1 95 96 114 83 114 84 100 301 120 226 219 145.7 23.78 0
2 48 104 93 107 100 103 60 320 114 180 152 133.3 2317 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
8 929 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 1148 14.87 1
13 67 108 92 63 116 50 5 127 88 177 92 91.8 1471 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* 0

Mean 60.7 101.0 103.9 101.0 116.7%+* 1125 102.3 229.1%%% 123 1%kkk 199 JHkk 171 1Kk 136,04%%*

SE 3.59 1.64 2.16 3.48 3.14 6.84 2410 19.6 431 543 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.

confidence intervals of the mean do not include 100.0 respectively.

The signs *, ** and *** represent that the 95%, 99% and 99.5%

HHOHRZ LRWATY ET

188



388

G R F R CE F13% H3F
Table 31. Comparison of nutrient adequacies of Hokkaido orphanage
Children with the national averages in 1976 (percentages)
Nutrient Hokkaido= National® Difference
Mean (A) SE average (B) (A)—(B)
Energy 101.0 1.64 1077 —.Hrx
Protein 103.9 216 120.3 —16.4%%*
Calcium 101.0 348 90.7 10.3**
Iron 116.7 3.14 128.0 —11.3%*
Vitamin A 1125 6.84 98.6 13.9
Vitamin D 102.3 2410 — —
Thiamine 2290.1 19.60 1475 81.6***
Riboflavin 123.1 431 95.3 27 B*#*
Niacin eq. 199.1 543 — —
Ascorbic acid 1711 10.01 243.8 —72.7%%*

Table 32. Comparison of nutrient adequacies of Hokkaido orphanage
children with the national averages in 1976 (percentages)
Hokkaidor National? Difference
Nutrient T T

Mean (A) SE average (B) SE (A)—(B)
Energy 100.4 0.4 107.7 0.285 —7.3%
Protein 103.8 0.5 120.3 0.358 —16,5%**
Calcium 99.9 0.6 90.7 0.354 9 2%kk
Iron 1157 0.6 128.0 0.435 —12 3rx*
Vitamin A 110.2 1.0 98.6 0.559 11 6%%%
Vitamin D 98.9 32 — — —
Thiamine 2252 6.0 1475 0.696 N
Riboflavin 1231 0.7 95.3 0.336 27.8%x*
Niacin eq. 198.0 1.0 — — —
Ascorbic acid 171.8 1.6 243.8 1.293 —72,0%x*

QA\{‘KLQ

Mean and SE are based on the data of 25 institutions (Table 32).
Calculated from Table 1 of the reference3®.
Mean and SE are based on the data of 1518 children.
Mean and SE are calculated from Tables 1 and 2 of the reference).

The signs **, **#¥ represent that lhe 99% and 99.5% confidence interval
mean do not include the national averages, respectively.

of the Hokkaido
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T, TORAZK05% (075 mg%) # 12 llb¥ko rh
LREME (036 mg) & LCh Lo Tikiamsdh, B
ERE® V-B RZWBH TR LBk oBEiz L x -,
PRL, £ DERBEARDIERE & 75 » 72 SALCEDO et al.™
74 VEVRAIBETHIHRO FHERY Tr-Tc
1948 EOBMRI &, BERBERREELET 21976 £0
BEEORFHNAIES £EBLbh5, EE, HED 1976
4 V-Bi BRELETINGL148Y R LT3, Bk
th dibenzoil thiamine D ML 10% LITW Ch
b, FABk X3ERR G, BEMER S h S

DD V-B, RERET, THBCEh 28I LAROF
M OBRRIGEIC L » T oz, H<ETHIHRAB
RTHDH, MREFZE 1 H A BACEE TR
SMEE L VEIRT VD, EEAAFERORET
bartELbND, Table32 1w k5 &, BRIED V-B,
FIR LT 225%, Table 28 1w X% &, 1% ORIERE
1872 g i34 EfED 243.0g X b 0.5% K#ETH B/
WZ ERHLRTH LD, BITOBIBKEARC LS
KB E LS, 2EED V-B £RER, RBRHEs
R TER D B2 D, BMCHERTERVA, 4
<% 226% LI LehariExbhd, BLROREARY
B0 05% 5 02~03% & LTH LD Tikinmh
575

s R0 NA wBi+ 5 ANOVA 8, FERM
05% KBETHEOEX R LEY, BRETIZEIFRE
T, EFEH L LD, FEEEPEE ShiciD
LEzbhb, HEEMCE, 48S, 1,2, G 4B
flic, FRENEBEEZRD b ole i iR, £
NERCETHEBEROERBETH LB, &, AN,
o, AOEHRFEREEL, XEARECENMS EHRT
Wi ERRT,

3. EA #BRl& EAA (Kea%5l)

19734 FAO/WHO 4 R#HEMEASL, EHEBELE
B%, {tRo%EFElgho7 I /B mgicflx T, Prot
lghd7 1 /8 mg THREN LD, MR+t o EAM
RO BRI SCED 5B Rk, 1976 fE3R#E
o EA #%ix, Prot lgdd mg BTHEL, RHij#H®
Wik LT, lysine, SCA HEEERIRAEN K E L, Ty
{HORAE ARM, B/N tryptophan TH b, 19704
LR CHERZ R L,

EA @ tryptophan Hi3k oML ThHs,

EA isoleucine leucine

lysine SCA

ARM threonine valine Total

Tryptophen ratio (1976) 3.7 6.3

29 6.8 3.1 4.3 32.9

L/T @ 4.7 1319650 Fh L [FfETH » e,

Table 33 1= EAA, PS, ROV ES %7K Lz, ¥y PS
1189, ES 1383, MLA i1, #i#is SCA Xt trypto-
phan, ##x SCA it isoleucine TH -7,

EAA © ANOVA #3813, 7 3 /M, M3t
e 0.5% DHEBEELR LI,

4. RERENEE NA (I F£55)

LL b of#ie, HBERHISERIERRILCH -, 1970,
1976 AR A A S AR E S FFE X h oD ¢, AY)

AREEELSHE IR, FRIFEZRERERD
NA @2V THREZ1TR - 12,

i omE A, B, C, D 44w+ % NA % Fig.
9 ROL0 IR L (RHfE =95% fEHEEEH, . 19704 -
fil, 3 : 1976 4EfH, KfEEIS 1007 &R T34 : RDAWO,
WikR - 1976 SELEFH NA),

MR X5 &, 19704F, En QU OKERRDOOI B, @&
AT BRELERLA, DEESRDELR LI, 43583, B
LT RDA %% R L7A, Ca TDREPRV-D v4H



Table 33. Essential amino acid adequacy of Hokkaido orphanage children in 1976
with the protein and egg scores (%)
Institution isoleucine leucine lysine SCA ARM threonine tryptophan valine Mean PS ES
1 114 164 152 86 147 143 90 134 128.8 86 80
2 109 165 133 78 153 137 94 132 125.1 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 1284 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 1279 90 84
17 108 166 129 88 156 135 89 130 1252 88 83
18 113 169 142 89 156 141 90 134 129.3 89 82
19 115 170 145 90 161 141 95 136 - 1316 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 1295 90 83
24 113 167 143 s 85 153 138 91 132 127.8 85 80
25 114 167 148 92 152 143 92 . 136 130.5 92 84
CV (%) 19 14 5.3 44 2.4 2.5 20 - 17 21.02 36 34
Mean 112.8 167.4 143.3 89.4 154.7 141.7 914 ©133.1 129.24 88.7 82.6
SE 0418 0.462 1.514 0.779 0.745 0.708 0.365 0.448 1.921 0.642 0.557

Essential amino acid adequacy : Ratio of the essential amino acid in the diet of the children to the FAO provisional pattern in 195720,
SCA : Sulfur containing amino acid (methionine+cystine).
ES: Egg score.

the most limiting amino acid. PS: Protein score.

ARM : Aromatic amino acid (phenylalanine+tyrosine).
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Fig. 9. Nutrient adequacies of four age groups in

Hokkaido orphanage children in 1970 and
1976. The nutrient adequacies are ex-
pressed as the percentages of the indivi-
dual nutrient intake to the recommended
dietary allowances for Japanese revised
1975. Broken line represents the national
average in 1976. Vertical bars represent
95% confidence interval of the mean.
Each Point shows the mean in 1970 for
the white one and in 1976 for the black.
The age groups are as follows (A: 3-5,
B: 6-8, C: 9-11 and D: 12-14 ears of age
respectively).
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Fig. 10. Nutrient adequaies of four age
groups of the children.
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B B i, 1970 £, DBEAMho SEE L DBV
NA R LD T, 1976 FF# ¢, #HMBEI RDA
DEZEE LI-RBES ZEE LCER, AFEHAL En,
Prot, Fe THEM R bhic, ¥ OMOEEETb,
V-By, By, Nia eq. 124% 24 RDA Xi32EE X b
WEERR LI, BCHR TS Nia i RDA X b4
33, tryptophan X W BB TS 5% ik b &, RDA
DRI 2 B ig o7, V-B1 OBFUBEOF Rz {kk
THDH, V-B OB IFH, PETH T,
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Table 34. Daily essential amino acid intake of Hokkaido orphanage children in 1976 (mg per kg body weight)
Age Protein isoleucine leucine lysine methril(i);le cystine Phe tyrosine threonine try%tﬁ;n valin Total
Sex

’r) M SO M SD M SD M SD M D M SD M SD M SD M SO M SD M SD M SD
Boys 1-18 2544 577 121 28 204 46 153 39 57 13 39 9 113 26 108 23 101 23 33 8 142 32 1071 244
1 2826 53 131 5 227 4 164 10 690 4 40 5 125 2 120 3 111 5 36 1 158 4 1173 32
2 3190 675 152 34 259 57 200 51 72 15 47 9 143 33 133 29 130 29 41 9 181 41 1358 304
3 2964 449 141 22 238 35 176 33 66 10 45 7 132 20 123 18 117 18 38 5 166 25 1243 190
4 2927 548 139 27 237 47 175 39 65 14 45 9 131 26 124 26 117 23 38 8 165 33 1236 247
5 2845 475 136 23 229 37 172 36 64 11 45 7 127 20 118 18 115 21 36 6 162 28 1203 202
6 2851 477 136 23 230 37 173 35 64 10 43 7 127 21 120 18 114 19 37 6 160 27 1202 200
7 3056 433 145 21 245 33 18 32 68 11 46 7 136 19 128 16 122 18 39 6 170 24 1283 182
8 2900 443 137 21 232 35 175 31 65 11 44 8 129 20 123 18 114 18 37 6 161 25 1216 188
9 2731 419 129 21 218 32 166 30 61 11 41 7 120 18 116 16 109 18 35 6 152 24 1148 179
10 2597 438 124 21 208 34 157 33 58 11 40 7 115 19 110 17 103 18 33 6 145 25 1094 186
11 2519 358 119 17 202 28 153 24 56 9 38 6 112 16 107 14 100 14 32 5 140 20 1058 150
12 2271 38 108 18 183 30 135 27 51 9 35 6 101 17 97 16 90 16 29 5 127 21 955 163
13 2217 435 105 21 179 34 131 30 50 10 35 7 99 19 96 18 83 17 28 6 125 24 936 184
14 1977 373 94 18 159 29 118 24 44 9 31 6 88 17 8 15 79 15 25 5 111 21 833 156
15 1907 374 90 18 154 30 113 24 43 9 30 6 g5 17 82 16 75 15 24 5 107 21 803 158
16 1913 377 90 17 153 29 111 51 43 8 31 7 8 17 83 18 76 - 14 24 5 107 20 805 152
17 1612 208 77 10 129 15 94 15 36 4 26 3 71 9 69 7 64 8 20 2 91 11 676 82
18 1374 462 66 22 113 36 84 24 32 8 22 7 61 20 61. 18 56 18 18 6 78 26 589 185
Girls 1-18 2200 607 104 29 176 49 134 39 49 14 33 9 98 27 92 25 87 24 28 8 122 34 923 256
3509 965 164 44 285 72 201 64 80 25 60 21 159 46 145 40 139 40 45 14 195 55 1473 417
2 2064 623 143 32 242 53 185 49 68 16 45 10 133 29 127 29 120 27 39 9 170 39 1272 291
3 2776 445 132 22 223 36 168 34 62 10 42 7 123 20 115 ‘19 110 18 35. 6 155 26 1166 191
4 2668 499 125 23 214 40 156 34 59 12 42 8 .119 23 112 22 106 21: 34 :7- 150 29 1117 216
5 2717 445 129 22 219 36 162 33 60 10 42 6 121 21 114 20 108 19 35 6 153 27 1144 197
6 2597 528 122 24 208 41 158 34 59 11 40 8 115 23 108 23 103 20 33 7 144 29 1090 218
7 2791 403 132 19 223 31 168 28 62 9 42 7 124 17 117 16 110 16 36 5 155 22 1169 169
8 2648 415 125 19 211 31 160 27 58 9 38 7 117 19 109 16 104 15 34 5 146 22 1103 167
9 2445 425 115 20 196 33 146 29 54 10 37 7 109 19 104 17 9% 17 32 6 136 24 1024 177
10 2273 357 107 17 182 29 139 25 50 8 33 5 101 16 95 14 89 14 29 5 126 20 951 151
11 2044 371 9% 17 163 29 123 25 45 9 30 6 91 16 8 15 8L 156+ 26 5 113 21 854 155
12 1913 378 91 18 152 29 119 25 43 9 29 6 84 17 79 15 76 15 24 5 106 21 803 157
13 1776 334 84 16 143 27 108 22 39 8 27 6 79 15 75 14 71 13 23 4 99 18 746 141
14 1612 265 76 13 129 21 99 20 36 7 24 4 71 11 63 11 64 11 21 3 90 15 679 115
15 1683 258 79 12 134 20 103 18 37 6 26 4 74 11 70 10 67 10 22 3 94 14 707 106
16 1380 536 65 25 110 42 8 33 31 12 21 9 61 25 57 21 55 21 17 7 76 29 578 221
17 1276 311 61 15 103 25 81 24 31 8 20 4 57 12 54 12 52 14 17 4 72 17 548 135
18 1607 252 76 12 129 20 104 16 37 6 24 4 70 11 65 10 66 10 21 3 90 14 681 105

M : Mean, SD: Standard deviation, phe: phenylalanine.
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Table 35. Daily non-essential amino acid intake of Hokkaido orphanage children in 1976
(mg per kg of body weight)
Age arginine histidine alanine aspartic acid glutamic acid glycine proline serine
Sex
{yr) M SD M SD M SD M SD - M SD M SD M SD M SD
Boys 1 150 7 74 3 136 3 260 11 575 36 110 7 192 13 137 4
2 167 38 83 17 154 31 294 66 627 135 122 24 209 49 158 37
3 154 22 78 12 145 21 269 41 593 101 118 19 198 37 143 20
4 151 24 77 16 142 23 267 48 584 118 114 18 193 44 142 28
5 149 25 73 14 142 26 262 46 555 91 111 20 182 32 139 23
6 149 24 73 13 140 22 262 42 566 98 111 18 185 34 137 23
7 158 22 80 13 148 21 276 37 612 91 118 17 202 32 146 22
8 149 23 76 13 140 22 261 39 586 96 112 17 193 33 138 22
9 143 22 72 13 135 22 251 37 543 83 106 17 177 28 129 22
10 137 23 68 13 130 22 240 40 516 87 102 17 168 29 123 22
11 131 20 66 10 124 19 229 32 503 81 97 15 165 28 118 19
12 119 21 59 12 113 20 208 35 456 81 90 16 148 28 107 18
13 118 23 57 12 112 22 206 40 - 437 89 88 17 142 30 104 21
14 105 20 51 10 99 19 183 34 392 80 78 15 127 27 93 18
15 102 21 50 10 97 - 19 178 36 380 81 77 15 122 27 88 18
16 103 19 50 9 99 18 179 32 375 105 77 15 119 34 89 19
17 88 12 42 6 84 9 153 18 316 50 66 9 99 16 75 10
18 75 23 37 il 74 25 133 42 253 97 57 20 79 30 62 22
Girls 1 178 44 88 23 169 40 306 72 724 201 130 32 239 71 182 60
2 154 35 77 17 144 31 374 59 564 107 113 24 188 34 147 33
3 144 22 72 11 137 21 256 40 551 93 110 18 182 34 134 22
4 139 24 70 15 130 23 243 43 532 103 103 17 175 39 129 24
5 141 23 71 13 133 21 248 44 539 90 106 16 178 32 131 22
6 135 23 69 15 128 24 235 42 520 124 101 19 170 45 124 25
7 144 20 72 13 134 20 250 34 568 83 107 16 187 32 133 18
8 138 22 68 11 126 17 238 33 542 103 100 14 177 37 127 21
9 127 25 64 13 117 21 219 38 498 92 94 16 164 33 117 21
10 117 20 60 10 109 17 204 32 455 74 87 14 151 26 107 17
11 107 22 54 11 100 19 185 35 12 79 80 15 135 27 97 18
12 101 19 51 10 95 18 174 33 377 83 75 14 122 28 91 19
13 93 18 47 10 88 17 162 30 356 71 70 14 116 24 83 16
14 85 16 42 9 81 15 148 26 317 51 64 12 102 16 76 12
15 90 15 45 8 84 13 155 24 333 60 67 11 107 21 80 13
16 74 26 36 14 69 23 126 44 269 122 55 20 87 42 66 28
17 70 18 34 8 67 19 118 31 233 47 51 13 73 12 61 13
18 88 14 43 7 84 12 149 23 296 55 65 10 94 19 76 13

M: Mean, SD: Standard deviation.
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Table 36. Daily aminoacid intake of 1518
children in Hokkaido orphanages

in 1976

mg per mg per
child kg wt.

M SO M §SD M SD

mg per g
protein

Amino acid

iso-Leucine 3404 914 114 29 474 1.0

Leucine 5765 1536 194 49 803 15
Lysine 4332 1211 146 40 60.2 3.8
Methionine 1604 441 54 14 223 1.2
Cystine 1096 313 37 10 153 11

Phenylala- 4133 g59 107 27 444 10
nine

Tyrosine 3038 825 102 25 423 21
Threonine 2851 765 96 25 397 1.2
Tryptophan 919 247 31 8 128 0.3

Valine 4010 1072 135 35 558 1.2

Arginine 3775 l1056 126 31 525 29
Histidine 1878 525 63 17 261 14
Alanine 3558 1000 119 29 495 26
Aspartic acid 6571 1785 220 55 915 54
Glutamic acid 4305 3938 481 126 199.1 119

Glysine 2812 787 94 23 391 20
Proline 4664 1285 157 44 650 53
Serine 3400 890 115 31 475 18

BRI TR e\ DCHME & B L, T e bRl AR
DI IR 2 lET, 2%R OEREY HoLT &
SNYDERMAN?) ¥ L 08 FOMON & FILER®) off & i
BT5 L, BHRENTEBECHMEE S 2 v I VAR
CKTHot, Fte, 10~12HBTOF)B &Ryl
DEEE TS &, MR E SR ED 2.5~8 i i
T3,

Table 36 31,518 D RFH 7 I / BRIBR B
DT, 18FEDT I /i1 AL A%, AhEkgH
fob, BIUVEA1gYUhO3HEARYTTRLAED
DTHB, 197345 FAO/WHO EWN 7 § / BESES 3
% v (Table 2, No. 3) CHERME%EE L fE0 K/IMEA
B7 3 /B (AS) 12100 T4 bH, MLA i1 threonine
Thote, b, 1976 FEFE O MR RIBHR AT OE
HE S 19734 FAO/WHO % Vit L3 &2
EVHBMN LRSI,

1L & B

1976 LD 2, Fig. 8 s\, UAM T USA
i X vEVEERRTA, UAF CERnvWmrXsEce

BV E% R Lic, UAM 23rEEE O, UAF 235
WOFTRERZ RTIHETHD EWIZBZHD »bTh
i, MERBERAER TS 5—7, ok BEERN S
Ssteé i B, Fig. 7 o 1976 4212 381 B KL AR 12,
A, B, C, DABET~NTA, H, W, SH Ct2EE X v g
{, 2k, WTETAZELLEBHIRTHDZ L& H
B Ui, FBREHOFER T, MHERHFEN
BIHE & Il U TR O 243, AR IUABOEBERE
WEBHDTHH, FEHMEE T 2 RMEEH EE
Iz &z, BERRYETLOTHS] & EHs
Fidhte, Shicferd, mHARLERHE R
EIhs—B XY, En, Prot TRETHZ ik d,
Z O#eEm Fig. 9 TE 5 R En, Prot ® NA 2%, £
B X v EBS bR E L —FKT 5,
REWBLTC, UAF bz bhbins, HREUW
NoBOLRLHER & OROFBTTHFRT L0, +
MG RO E 1 USA %, BB ALEEY
Huwicz be ks tE2bh5s, UAF, UAM 8g 0¥
BE&7cn UAC, TS 0o AALEED 14 BTk,
UAC, TS, SS oz, BHHRE CRAESCTtLs
FHETHD, %L ORI BIEH L RYBEREY —EH
MEYBSC LB & Thb, HROEFRE
% UAF, UAM 2 b#EE TN, SEENESE T X
DELTHH T EMTE%H, ROBSON™ i3 T R Hhic
AL, ABRIoZESKREVZ ERIEHL T3, HME
i2EE LT Caucasian WXBHHDTHsB, HRAAD
UAC, TS, SSEN2FR T bR 5D, AFREOHE
T gD, HERD & X b, FL Mongolian ¢4
57 7 HIBROT O REREFMOEREME LTfFx
LOTRIEVhEEZL bR,

IV. EXRBRFICLZIFEEELENRERORE
H UM ECIBEREER VI 588 h b, +0
HEOF BT 55 X EPXEED b, FFELE

Table 37. Sex and age composition
of Hokkaido orphanage
children in 1976

L
M, Male 1.0- 5.9 140
M, Male 6.0-11.9 461
M; Male 12.0-18.9 344
F, Female 1.0- 5.9 91
F, Female 6.0-11.9 259
F; Female 12.0-18.9 223
E Male & Female 1.0-18.9 1518
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Table 38. Anthropometric measurements in 7 groups of Hokkaido

orphanage children in 1976

Variable Mean
M; M, M; F, F, Fs3 E
1. Height (cm) 98.6 1267 154.1 98.7 1284 1506 1325
2. Weight (kg) 165 267 447 155 280 459 321
3. Chest circumference {(cm) 54.1 63.6 76.1 53.2 63.5 786 671
4. Sitting height (cm) 57.1 69.6 82.6 57.2 70.3 82.2 72.6
5. Head circumference (cm) 50.0 52.3 54.2 492 51.8 53.8 52.5
6. Upper arm circumference {cm) 16.6 19.3 234 16.6 19.6 24.0 20.6
7. Triceps skinfold (mm) 11.0 10.1 105 11.8 127 194 12.2
8. Subscapular skinfold (mm) 6.8 7.0 8.7 8.0 9.5 184 9.5
9. Upper arm muscle area (mm?) 139 21.1 326 13.3 19.8 25.6 23.0
10. Upper arm fat area (mm?) 82 9.0 11.6 8.7 11.2 20.7 11.6
11. % of total arm area which is muscle (%) 62.9 70.4 74.3 60.4 64.6 56.7 67.0
Variable Standard Deviation
M; M, M, 2% F, F; E
1. Height (cm) 838 9.9 101 10.2 11.3 6.2 20.9
2. Weight (kg) 27 55 92 27 66 76 128
3. Chest circumference (cm) 27 - 46 6.5 2.8 5.6 6.6 10.0
4. Sitting height (cm) 4.0 44 56 4.7 5.3 36 99
5. Head circumference (cm) 1.7 2.3 1.8 1.8 1.8 2.0 2.5
6. Upper arm circumference (cm) 1.2 2.3 2.5 1.3 2.0 25 34
7. Triceps skinfold (mm) 25 34 5.0 2.4 55 6.6 5.6
8. Subscapular skinfold (mm) 2.2 31 40 2.7 36 85 59
9. Upper arm muscle area (mm?) 2.6 8.9 75 2.8 37 43 9.0
10. Upper arm fat area (mm?2) 2.0 35 6.1 19 45 8.2 6.4
11. % of total arm area which is rﬁuscle(%) 6.9 7.4 9.6 7.1 85 9.8 104
Variable Coefficient of Variation
M; M, M; F, F, Fs E
1. Height (%) 8.9 7.8 6.6 10.3 8.8 41 15.7
2. Weight (%) 174 20.6 20.6 17.4 23.6 16.6 39.8
3. Chest circumference (cm) 5.0 7.2 85 5.3 8.8 84 14.5
4. Sitting height (%) 7.0 6.3 6.8 8.2 7.5 44 13.7
5. Head circumference (cm) 34 44 33 3.7 35 37 48
6. Upper arm circumference (cm) 7.2 11.9 10.7 7.8 10.2 104 16.5
7. Triceps skinfold (%) 22.7 33.7 476 20.3 433 34.0 459
8. Subscapular skinfold (%) 324 443 460 338 379 462 621
9. Upper arm muscle area (%) 187 422 23.0 21.1 18.7 16.8 39.1
10. Upper arm fat area (%) 244 389 526 218 402 396 557
11. % of total arm area which is muscle (%) 11.0 105 129 118 132 17.3 15.5
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Table 39. Daily dietary intake in 7 groups of Hokkaido orphanage
children in 1976

Variable Mean
M, M, M; F F, I3 E
1. Energy (cal) 1372 2117 2826 1311 1910 2215 2140
~ 2. Protein (g) . 45.6 72.8 93.2 43.0 66.7 781 72.9
3. Fat (g) 41.0, 62.1 784 39.3 60.9 68.6 63.2
4. Calcium (mg) 436 677 748 409 655 703 655
.5, Iron (mg) 7.7 12.1 154 74 115 13.3 12.2
6. Vitamin A (IU) 1077 1673 1817 1026 1558 1751 1603
7. Vitanmiin D (IU) 39 114 119 45 101 126 104
8. Thiamine (mg) 1.00 1.65 2.20 0.90 1.57 1.79 1.68
9. Riboflavin (mg) 0.96 1.43 1.70 0.91 141 1.51 1.42
10. Niacin equivalent (mg) 17.6 28.2 36.5 16.6 25.2 30.5 282
11. Ascorbic acid (mg) 52 80 920 . 48 71 86 77
Standard Deviation
Variable
M, M, M; Fy F, F; E
1. Energy (cal) 245 354 512 239 331 359 597
2. Protein (g) 9.3 124 16.5 8.6 11.3 134 19.9
3. Fat (g) 9.8 15.0 229 9.2 14.0 17.2 204
4. Calcium (mg) 123 162 172 114 155 148 186
5. Iron (mg) 17 2.2 2.7 17 2.2 27 3.3
6. Vitamin A (IU) 350 567 662 295 469 580 600
7. Vitamin D (1U) 47 120 144 63 110 145 124
8. Thiamine (mg) 0.45 0.74 1.20 0.38 0.64 0.66 0.89
9. Riboflavin {(mg) 0.25 0.31 0.39 0.24 0.38 0.35 041
10. Niacin equivalent (mg) 3.8 54 72 3.6 51 6.2 8.3
11. Ascorbic acid {mg) 19 26 30 18 24 29 29
Coefficient of Variation
Variable
M; M, M, F; F, Fs E
1. Energy (%) 17.9 16.7 181 18.2 173 162 27.9
2. Protein (%) 204 17.0 17.7 20.0 16.9 17.2 273
3. Fat (%) 23.9 24.2 29.2 234 23.0 25.1 32.3
4. Calcium (%) 28.2 23.9 23.0 27.9 23.7 21.1 28.4
5. Tron (%) 22.1 18.2 175 23.0 19.1 20.3 27.0
6. Vitamin A (%) 325 33.9 36.4 28.8 30.1 33.1 374
7. Vitamin D (%) 120.5 105.3 121.0 140.0 108.9 1151 119.2
8. Thiamine (%) 45.0 448 54.5 422 40.8 36.9 53.0
9. Riboflavin (%) 26.0 21.7 22.9 26.4 276 232 28.9
10. Niacin equivalent (%) 21.6 19.1 19.7 21.7 20.2 20.3 294
11. Ascorbic acid (%) 36.5 32.5 33.3 375 33.8 33.7 377
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Table 40. Eigenvalue and the proportion of principal component analysis
on nutritional status for Hokkaido orphanage children in 1976

M1 MZ M3 F1 Fz FS E

Component
P EV P EV P EvVv P EV P EV P EV P

2 P{ 522 474 548 498 606 551 551 501 661 601 649 59.0 674 612
2 P 344 313 266 242 317 288 318 289 264 240 172 157 294 267
§ P4 127 116 086 7.8 121 11.0
s P 089 81
b if;ng 787 93.6 83.9 86.8 84.1 85.7 88.0
N 537 488 551 500 556 505 548 498 545 496 545 495 667 607
TN, 141 128 152 138 131 120 136 123 136 124 135 123 115 104
2% Nj 107 98 112 102 129 117 191 108 121 110 125 114 1.02 9.3
2, N; 098 89 092 83 093 84 08 81 115 105 089 81
ElN; 80.3 824 82.6 81.1 834 81.2 80.4

1, 2, 3, 4 with N’ or P’/ on the component column represent the first, second, third, fourth
4

components respectively. EV: Eigenvalue =0.85. P: Proportion. 2, P}: Accumulated pro-
4 i=1
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Fig. 11. Principal components extraction followed by varimax rotation on anthropometric
measurements of Hokkaido orphanage children in 1976. Only loadings whose
values were greater than an arbitrary cutoff of 0.5 were grouped by broken line.
1: Height, 2: Weight, 3: Chest circumference, 4: Sitting height, 5: Head circum-
ference, 6: Arm circumference, 7: Triceps skinfold, 8: Subscapular skinfold, 9:
Upper arm muscle area, 10: Upper arm fat area, 11: Upper arm muscle ratio.
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Fig. 12.

Principal components extraction followed by varimax rotation on the nutrient intake

of Hokkaido orphanage children in 1976. Only loadings whose values were greater
than an arbitrary cutoff of 0.5 were grouped by broken line.
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Table 41. Interpretation of orthogonal components produced by varimax

rotation of principal components extraction on nutritional survey
for Hokkaido orphanage children in 1976

Component M, M, M; F F, s E
o P1 Body size Body size Body size Depot fat Body size Depot fat Body size
é% P, Depot fat Depot fat Depot fat Body size Depot fat Body size Depot fat
E g Py Muscle size Muscle size Muscle size
P, Head size
Energy Energy Energy Energy Energy Energy Energy
3 N; source and source and source and source and source and source and source and
g mineral mineral mineral mineral mineral mineral mineral
E N, V-A, V-C VC V-A, V-C V-A, V-C V-A, V-C V-A, V-D V-A, V-C
Z Ny V-B V-A, V-D  V-B, V-B, V-B, B, V-C V-D
Ny V-D V-B,; V-D V-D V-D V-B; -

M: Male, F: Female, E: Entire child, V-A: Vitamin A, V-B;: Thiamine, V-B,: Riboflavin,
V-C: Ascorbic acid, V-D: Vitamin D.

Table 42. Multiple regression analysis of principal component score on

nutritional status for Hokkaido orphanage children in 1976

Group  Dependent variable Multiple regression formula estimated Proportion (%)
M, 0.370 N 4 0.402 N»4-0.362 N3 40.045 N, 4319
M,; 0.408 N; +0.310 N,+0.164 N3+0.372 N, 42.8%x
M, - 0.263 N; 40.190 N,4-0.246 Ny —0.063 N, 17.0%*
F 0.350 N 4 0.148 N3+4-0.236 N, +0.149 N, 22.2%*
Fp (Body size) 0.438 N, 4+0.048 Np+0.191 N;—0.044 N, 23,34
Fs 0.064 N; 40.080 N,+0.058 N3+0.100 N, 24
E 0.679 Ny +0.317 Np+0.079 N, 56.7+*
M, —0.177 N, +0.056 N, 3.1%
M, 0.043 N; +0.067 N,—0.059 N;+0.054 N, 13
Ms - 0.256 N; —0.092 N+0.043 N3 —0.063 N, 8.1%x
F, —0.173 N; — 0,090 N,—0.054 N, 41
F, (Depot fat) 0.161 N;+0.013 N,-+0.030 N3—0.069 N, 1.9
Fs 0.196 N; —0.041 N,+0.027 N,--0.014 N, 41%
E 0.005 N; —0.014 N,—0.026 N, 0.1
M, 0.036 N +0.028 N,+0.083 N3-+0.206 N, B.1%*
F (Musflce ize) 0.297 Ny +0.242 N,+0.186 N3+ 0.104 N, 19.2%*
Fs 0.012 N;40.105 N34-0.177 N3+0.224 N, 9.2%
M, Pp 0.028 N +0.048 N,+0.047 N3 +0.042 N, 0.7

(Head size)

*P<0.05, ** P<0.01.
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Table 43.

Head circumference and mid upper arm circumference

of Hokkaido orphanage children in 1970 and 1976

Head circumference

Arm circumference

Sex 1970 1976 D, 1970 1976 D,
Of)  No. M, SE; No. M, SE, M)—M; M, SE, M, SE M;—M;

Boys 1 19 490 06 3 486 03 —04 159 02 160 04 01
2 31 491 03 27 489 02 —02 167 02 162 02 —05
5 45 500 02 25 497 03 —03 169 02 164 02 —05
4 68 500 02 43 500 02 00 172 01 165 02 —07%*
5 37 508 02 42 511 03 03 177 02 171 02 —06*
6 6 512 02 63 515 02 03 181 01 177 01 —04%
7 58 514 02 61 523 02 09 185 02 180 02 —05
& 69 520 02 8 520 02 00 190 02 186 01 -04
9 84 521 02 8 526 02 05 201 01 194 01 —0.7%%k
10 76 527 02 87 524 04 —03 206 02 202 02 —04
11 108 530 02 88 527 02 —03 216 01 208 02 —08%k
12 100 533 02 93 536 02 03 222 02 219 02 —03
13 1001 537 02 8 539 02 02 236 02 227 02 —09%
14 101 543 02 8 547 02 03 251 02 244 03 —07
15 19 561 04 50 547 02 —14 266 05 254 03 —12*
16 564 06 22 555 04 —09 264 10 263 04 —01
17 568 08 4 548 21 —20 275 09 252 12 23
18 2 551 19 20 10

Girls 1 7 477 04 3 463 17 —14 162 03 143 06 —19%F
2 92 474 04 18 485 04 11 163 02 158 02 —05
3 31 486 02 16 487 04 01 171 02 167 03 —04
4 38 501 02 20 495 03 —06 174 02 169 03 —05
5 41 506 02 34 50 02 —06 178 03 170 02 —08*
6 3 506 04 31 513 04 07 179 02 179 02 00
7 38 507 02 34 505 02 —02 184 02 181 02 —03
8 46 509 02 43 512 02 03 187 02 191 02 04
9 44 518 03 45 516 02 02 197 03 194 02 —03
10 46 523 02 51 524 03 01 202 03 206 02 04
11 49 527 02 85 531 02 04 220 02 2.2 02 —08
12 58 536 02 49 532 02 —04 230 04 226 03 —04
13 60 538 02 53 537 02 —01 244 03 236 03 —08
W 72 541 02 68 539 03 —02 254 02 247 03 —07
5 8 545 06 31 544 03 —01 249 08 243 03 —06
6 5 558 06 10 541 06 —L7¢ 253 04 243 06 ~—10
7 2 539 03 5 547 05 08 256 04 272 14 —16
18 7 550 09 %6 12

* P<0.05, ¥ P<0.01, ** P<0.001.
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Table 44. Triceps skinfold and subscapular skinfold of Hokkaido
orphanage children in 1970 and 1976
A Triceps skinfold Subscapular skinfold
Sex B¢ 1970 1976 D 1970 1976 D
O No. M, SE, No. M, SE,My~M; M, SE; M, SE, M,—M,

Boys 1 19 13.0 11 3 12.2 02 —08 8.3 0.7 71 11 —12
2 32 15.3 0.8 27 119 04  —3.4%kx 9.0 0.8 7.7 04 —13
3 43 147 0.5 25 11.6 04  —3.1%kx 7.8 0.5 75 05 —03
4 68 149 0.4 43 10.8 04  —4. 1%k 77 0.4 6.8 03 —09
5 37 143 0.7 42 10.3 04  —4.0%k% 7.9 0.5 59 03 —1.8%*
6 66 141 0.6 63 9.6 0.3  —4.5%kx 74 0.4 6.1 0.2 —1.3%*
7 58 144 0.5 61 9.2 0.3  —H52%¥* 75 0.4 6.0 0.2 —15%*
8 69 153 0.6 80 9.1 0.3  —6.2%%x* 7.9 0.4 5.8 0.2 —2]1%%kk
9 84 16.7 0.5 82 104 04 —63%kx 8.2 0.3 7.2 04 —1.0%
10 76 16.8 0.6 87 11.0 04  —5.8%k¥ 9.6 04 79 0.4 —1.7*¢
11 108 19.0 0.5 88 10.7 04  —8.3%kx 9.8 0.4 8.0 04 —18%*
12 101 195 0.6 93 10.8 0.4  —8.7%%* 9.9 0.3 8.0 0.3  —1.9%*x
13 108 20,7 0.6 86 9.9 0.5 —10.8% 105 0.4 8.1 0.3 —24%%k
14 101 229 0.7 87 11.3 0.7 =116%xx 112 04 94 0.6 —1.8%*
15 19 256 1.6 50 9.8 0.8 =158%xx 109 0.6 9.2 06 —1.7*
16 27.4 2.3 22 100 0.8 =174%x* 135 12 100 0.7 —3.5*
17 245 3.9 4 115 3.0 =13.0% 129 0.9 8.5 1.3 —4.4%*
18 8.2 0.4 9.6 2.3

Girls 1 7 144 0.9 3 12.8 24 -—16 10.9 0.9 105 44 —04
2 22 14.8 0.7 18 12.6 06 —22* 10.9 0.9 9.0 06 -—19
3 30 15.7 0.5 16 131 09 —26%* 10.3 0.6 9.7 13 —-06
4 38 15.2 0.5 20 121 0.6  —3.1%kx 9.0 0.5 7.3 0.5 —17%
5 40 16.0 0.6 34 10.8 0.3  —b52%*x* 9.0 0.5 7.3 04 —17*
6 29 153 07 31 113 04 —40% 92 05 82 04 —10
7 38 15.8 0.5 34 11.2 06  —4.6%%x* 8.8 0.5 7.8 04 —-10
8 45 173 0.6 43 12.1 0.5 —5.0% 100 0.5 8.6 04 —14%
9 42 189 0.8 45 11.9 05 —7.0% 119 1.0 9.8 05 —29%k
10 46 182 0.8 51 139 06 —43x 113 0.7 107 06 —06
11 49 22,0 0.7 55 13.2 05 —88% 142 0.7 111 05 —3.1%*
12 57 25.2 0.8 49 16.0 08 —92%xk 171 09 136 0.9 —35%x
13 60 27.3 0.7 53 187 08 —86* 193 10 173 1.0 —-20
14 70 29.5 0.7 68 213 0.8 ‘—8.2*** 219 0.7 209 1.1 -10
15 8 26.2 24 31 19.7 11 —6.5% 21.9 3.3 198 1.3 -—-21
16 5 30.3 2.5 10 210 1.8 —9.3** 23.6 32 204 26 —32
17 28.3 0.9 5 26.3 32 -20 175 11 314 3.4 13,9k
18 24.0 3.0 22.4 2.7

*P<0.05, ** P<0.01, *+* P<0,001.
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FREFNLR ISR, 1970452 11 5B h 5 & #HX
itz

FMPOFERHER L FIfC, 5~15ROLFEHHEDOHE
B# Fig. 18 BT ROLT), Fig 19 HLAHE) @i
Lo MR350 T, H, SH i 4 [ 0% %3 L CHIC
2EE L VL ->Cnin, FoR0ORBYHRE TS &,
1960~1965~1970 4 & AT DB B b, LE{E & D
ERFEDIA, 1976 4L L ER BT A E R ate, B
F W 12 1960 SEEMECH - 7o hS, £ OHBE LUz
L, 1965 F2REIE 2, 19704 % TF O k%
MERE U702y, 1976 4E10 (2 1960 45 & AR S T\ i
DAEMEH TR Lice T W i3 1976 45446 C 100% LIF %
MUty —F7, CC BT O 1960 4EfEAE 2 & Bk
&, LEfEEENLV A, 1965, 1970 FHED L 5 i,
Ble & L EME L O FREICHEMEY T Lic, Phy cBIL

Ty, BTLI9704, £F12 1965, 1970 LRI EME

KB, Biodkic 1976 48 5 i (E1E 5 L
oo ®oTC, B i D Phy 12197041342 E 23 Th
S 72, AT NTENER TR L,

3. HC, UAC, TS, SS Mk

HC, UAC, TS, SS » 1970, 1976 F4EfE D Hisr ¢,
Table 43 7:8, HC Tiz%T- 16 g4 8\~ T, 1970, 1976
FSEORI 21 RB LT, UAC T3 1976 41, 3
THRBR THBCR T2 ERILF L VB Trs
T ERRERT,

Table 44 ¥, TS TixBL L3, B LA LDEHT,
XSS TFHFO SR EDOEFEE, F CEEOER
BT, 1976 R Loz E2 WS i L,

B4, 1976 EORR I 6 EFORERBRE X v, Ll
i, W E bRl EAWALARTREN, ZoBg
BT IOBFTELV ERTEDLRI,

II. ERERNKR

1. BEREEEOLEEEOLE

Fig. 20 3 ARHERDEXRHEB I OWT, HEL
Fip, 2EMBEAERTRL, HEvRLLb0Th 2,
W REO BRI VHEOEEREL TS, HREINS
R 1965 SELIE O FLEE, T, 19604ED 1~ 3 %, 1970,
1976 WAE D TP, 1960~1970 DKL OB TS b, 3
BTIETE2 B B4, WERLE, BRORTNE
Itk L v g, FRERBCHD EEL R, B
TRRLEENSELNL L 5T, 2EFHAED 64~
V3% wHE L,

i  ®(A)  2EfE B A/B(%
1960 71.27H 112.2232) 64
1965 142.054 194.343%) 73
1970 259.35MH 370.0024) 70
1976 478.70M ) 740.008) 65

a): iieEns 1970 4 100 &+ 5 &, 1976 ik
200 Cd b, 7T40=370X2 & L TR,
b): MEHHRD AR+ SRR EERE,

2. BREE/Y VOERES

Fig. 21 2 it 25 v, Bie, 1ALBA¥ELE
REENEROLAMHEECHT S A — 1 v OFKHE
BE R,

BLHEEADT A RLELOREDEASHEET,
1960 E§9 12 Th 1o b O, 1976 45EFy36% & 3%
HE Ute, fed FLAEIT 1960~1965 4R #7 4 15, IR
13 1965~1970 s #9 3 155, IKEIE 1960~1976 SEic#y 6
fEOWMATRL, 1976 Fi AR, B, BN
OMETTHECHHZ XMLl RIDD
E LML, 1960~1976 £ THfErlg»Tze T HIK
L, EWE, TIET 1960~1976 ¢ 50% 1o, \~ & ik
459 v, SN 80% iR Uiz, ElbHiskIE DAY
BOFERMER, I, 0 AW, Bpowns, B8 2
B wb, AoBELERL, AEOKBELOEASRES
i,

3. NA OER#EER

Fig. 22 1= NA B35 1960~1976 fE DR B ¥
fEOHER AR+, 1960~1970 4 © BEHMHE &, 1970~
1976 £ OMAEAN RS h 5, FHEMOZED t-BE
wkh, UTFoERY 2, EIMITERKE, +i38
m, —kEAERT,

1960-1965 ~+riboflavin (0.001), — vitamin (A0.05),
—niacin (0.001)

1965-1970 +protein (0.001), +calcium (0.05), +
vitamin A (0.05), -+thiamine (0.001), +
riboflavin (0.05), +niacin equivalent
(0.001), +ascorbic acid (0.001)

1970-1976 —energy (0.001), — protein (0.05), —
calcium (0.05), +vitamin D (0.001), +
thiamine (0.001)

1960~1965 4D V-B, Oz 4Fc k530
Td - T, 1965~1970 13 9 HedHrh, 7 FEFRTH
F0RALA, Thiadl, ¥, Bposgmn, BtkER
ENRFERTH -tz 1970~1976 £ED En, Prot, Ca D
A3 Fig. 21 THLR L S, X, ROFE o, I,
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Table 45. Changing of protein intake of Hokkaido orphanage
children 1960-1976

(1) Protein intake pattern

1960 1965 1970 1976
M  SD M SD M SD M SD
Total protein (TP) (g) 738 89 766 81 744 100 736 107
Animal protein (AP)(g) 216 57 280 45 344 76 368 7.3
AP/TP (%) 291 62 365 42 463 72 501 7.2
TP/RDA (1975} %) 106 13 102 10 105 13 104 11
TP/kg of body wt. (g) 24 0.3 2.4 0.6

a: Recommended dietary allowances for Japanese revised in 1975,

{2) Amino acid intake pattern (mg per g of protein)

1960 1965 1970 1976

Essential amno acid M SD M SD M SD M SD
Iso-leucine 44 1.5 45 0.7 46 15 47 0.9
Leucine . 71 24 78 1.2 77 33 80 1.1
Lysine 50 3.0 55 2.6 56 47 60 3.2
Sulfur containing 31 0.8 34 1.0 37 1.8 38 16
Aromatic 74 3.2 87 1.9 86 33 87 2.0
Threonine 35 0.9 38 0.9 38 2.0 410 1.0
Tryptophan 10.3 0.45 11.7 0.31 12,6 0.54 12.8 0.26
Valine 51 1.6 53 1.2 58 2.2 56 0.9
Total 367 10.1 402 6.2 406 12.7 420 6.2
Lysine/Tryptophan 4.8 4.7 44 4.7

(3) Amino acid score (Chemical score)

Reference pattern 1960 1965 1970 1976 MLA
1957 FAO (Protein score) TL¥** Vi B4xH* 89 SCA or Try
1965 FAO/WHO (Egg score) 79 8Otk 83 83 SCA
1973 FAO/WHO provisional® 3otk 95 9oekok 100 Thr
Human milk (FAO) Dy 69%¥* 74 75 Try
Human milk (Japan)r B4k 7 3% 79 80 Try
Cow’s milk FAQ) 6474 71 T2%k 77 Lys
Cow's milk (Japan} 67%+x 73 75%* 80 Lys
Egg (FAO) H4#F* 60%** 65 66 SCA
Egg (Japan) Bl B 61 62 SCA
School child 10-12 yr? BT 73 5% 80 Lys

a: The values of Table 21 in Energy and protein requirements by FAO/WHQ in 19732,
8: The values of Table 20 ibid.23).

7: Compositions reported by Science and Technology Agency Japan in 196623,

MLA: Most limiting amino acid.

SCA: Sulfur containing amino acid.

** P<0.01, ***P<0.001.
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BNREOWEMC L 5, V-D 2 RDA oBETe X D,
Aok NA 2 Lress, RERCEIFDL AL
Drotz, V-Bi OF B B ¥4 229% €, R LD
400~5002% DR b Blih, Wik oRARALHEE T
ThHH5, Table 5, 11, 20 17 30 © NA 89% LI F%
KFETRLIH, TOEMNLHEFILCa, V-A,D T
HAARFO—RER & —F L1,

4. BEENOERES

Table 45(1) 11, BpEAIERAME ML, B
T 1960 4ED 299 731976 4 50% .7 » T A 77 LI,
EASIREFTELFIEE & /- 72 1970, 1976 £ 7 — & s
L H I AE 1kg Lz b O Prot BEE L, &b,
24 g THoTo,

Table 45(2) (3, 1960, 1965, 19704 N1 g Mt2 b
EA %, Prot-N BEFHEEIC L b Prot 1 g4 h Dff
ELUTEEL, 1976 4FHL TR LA DTHD, %
EA & LR ECOR, WS 5 @A 2R L,
L/T Hud 44~48 0EIF I 5 b, FH5ER 9~10 O

Rice === lequme

Barley [l Eishy
Wheat MRIEE meat
NN .

(T

1960 |1

1965 |«
1970 |*o°

1976 oo

1960
1965 |,

1970 |0

1976 |00
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FAO (1957) score

Fig. 23. FAO score composition from different
foodstuffs on sulfur containing amino
acid and tryptophan in the diet of
Hokkaido orphanage children 1960-
1976. These data were based on FAQ
provisional pattern in 1957.

{12, ALBANESED | X 55?60 &, ROSE™ o
BABTD 32 OROEER LI,

Table 45(3) i3, W AHED CS & MLA ¥R L1
DTH5BH, PSRIFELBI T LR 01 KETHEE OR
&R L, —75, ES 3.1965~1970 -0 25 E O M)
BRL, T OSSR IIRROSENTERH S
Fo, F OB 8CS Tk 1960~1976 4E> Table 45(2)
D EA %R, SO 5685 i EA S15K & i
L, MLA =27 %}, 1960~1965 1965~1970,
1970~1976 D EN F DX X BH LI D TH 5,
1960~1965 40 CS gk, T TDOIRR- & vieD
W, 01% KETHERETH -1z, Hb, oI iE
FAED Prot KELVENH LVED R, Uil
1965~1970, 1970~1976 i1, FhFhYHED 4CS ©
BROBMERTICTEY, Prot OBEMHFZEN L h
BL A BE T 5L, PS Y TR L
xbhb,

Fig. 2313, PS ®##tigT% MLA CH% tryptophan
L SCA ot L 2R E R L0 TH S,
FAO provisibﬁal pattern (1957) ki %BE EA It -
% 9 TEH L, 1960, 1965, 1970 J 0% 1976 4E % JHvk
B LTRB &, M RMCERT B L 01, SCA
wBHL, 56, 50, 43, 35% + BEEWA L, tryotophan e
DT h B, 47, 43, 37T% LW L, RIS,
MEDT T B REMAE S0 TH - 12,

F6E BUCRIZTESOMRE

BRROM S, WO HRE, 1960~1970 4 ¥ IR
ekl —HeEEcE 2, BVWBLLs v -7
X3 B ot 1970~1976 ER T RTETERL, B
REDE D RBE L T o R FE L, FEREREOMHE
BEETD,

RRE OB R, BREOBELBETHBNE,
RFEROPE S LEMEIE T LA, Thot, £
Bl RTHEL 0T, RAREC LY, HHEr &
EEOHEYT20, t, ERORTEHEELLNA D
Wi+ 550 2 A, HRIBORFRING O 34
CHWb R,

E R RR T, 1960~1970 4813 En, Prot o
AER 23R &R, 1976 £ 1359 RBIE & RDA AUEX
N7DT, AEV, NA 5 EL, Thbd LiREd i
L7 Table 8 1z X % & 1960~1970 4, Jgsk® En {81
B L D 01% KECTHERCE L, WEEALD 5
B, CC, W &iEH D= TIbh il & —5+ 5,
—77, FIBAD Prot BRI THEE LI E LV,
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TREAREE X VKD o7, B, Prot JEEUL En iE
IR Eogeais 2y, HREo H, SH £EE» S
BT B3 o e—RENR b b EFE L BR

B, X NA [ X5 1976 sEFRE T3, izl

fix b, En, Prot £, 0.1% KETHNI W EHR
2h, “haH, W, CC, SH § X CTirfE T Ri—H
THHEELBID,

H BEI pERL 7 X o, TESSE L, BiEt 5 1y
I ESERC T A IRV RIS b0 THBH
B, 19764 DO Fk AL — T L 8~C, FAO/UNICEF/
WHO?2) »3#i583 % protein-energy malnutrition @
FEIZ A BB E 17 \»AS, i MITCHELLSLS) A3
B UcHESC X 5 protein-energy limitation WIS
THEEL R, TOMNENEThS,

EXBOFHNLE LTKROENE 2 bhb, 1) BEE
B0 1973 iR I A/l Y 2 v 71 & Ak
BHRARINRVORT, ST HRIEbhic
Lo 2) B ROHEMOBGR TS &R, BK
BV, EFRIEORRREIRL, BoATEHIR
ORETHDZ L, 3) T8k, AL LTEHRER TR
Feptsbh, EEHEO 60% fikbAECH TT 5,
4) 45, MOBMYES LD, TOTRALTHRCMES
Il ote EFENREZLRD,

A O T, 1960, 1965 WHFED L 5, F— &7
EBEIZ I DFEH XN o Tch O, NEMER LT
#, 197042 1 H, 19764.4% 2 HREOFAET, AFED
RH LT 5 FBR O P Cladt i b 2 RS
DT THELWICERD, HEOHEORERO LK
BeThBHHE SR TcH B, —F, RllLien7—
ZEENTEE, F—2OEERCL, EERE
PRBETH B, 1960FE0F — 2 3FREOIEER LI, I
REHBFEINLRBFLHETH Y, TOBLORAND,
1976 SEDRBRBICRI L b I oo bizBEx bhi
W, B, BAR (RoAHCHEE LU TERTE) &
VEERLSLEELLR, VWhPAHZBEREDYD
DTHoTe BB EIhroT, OB ETirok,

Table 46 13/ H, W, En, Prot D4 ERHE
T hlbERDIcboTthB, H Wit GR %, En,
Prot X Table 8-X hE+ 8 X uiofl (F2.1% 1960 F£
En 12 2798/2366 X 100 = 118.3 J 0¥ Prot i3 74.7/75.6
100=98.8) TH b, FHMHOEFRIXOWL LTHRDS
NELDTHD, Tibb, MANFEEL 1960~1976
£ H, W JK01970, 1976 {lj4Eo> En, Prot Tho i
b, ZORMRERE Ui,

Table 46. Ratio of Hokkaido orphanage data
and national averages 1960-1976 (%)

Year Height Weight Energy* protein*
1960 962 953  118.3( 92.3) 98.8(78.4)
1965 97.8 100.3 116.5(107.1) 94.5(86.9)
1970 99.7 1029 114.8 97.0
1976 97.7 95.8 93.8 86.4

Figures in parenthesis are obtained as follows.
*: Calculated from the figures in Table 22.

Differences between two years

-~ 1970-1976 2.0 7.1 21.0 10.6
1965-1976 0.1 45 13.3 0.5
1960-1976 —15 —05 —1.5 —8.0

Ratio: D (Protein/Height)=10.6/2.0=5.30.

D (Energy/Weight)=21.0/7.1=2.96.

1970, 1976 F4E DY, En, Frot ©BIL T, #h%F
121.0%, 106% Thote, F& L TH I Prot B
2, Wik En B IR &\ 582 it il
1970~1976 f£. 0 fifld H D7 2.0% 13 Prot 03 106%
CrnbDEEL LR, BAHY ) O Prot 4k 10.6/
20=530 TH 5, FRLCHA W b En 24kt 21.0/
71=296Ch5s, & O LI LA 1965~1976, 1960~
1976 D H, W OZEFEL, HAL LU TLHAK 19764
EC IR LT 2 b BB EIPR L, chic X
BE, RRRFORR X VB InIER, EANED
TEENSHEEIN IMEX D, 19604F% En: 260%,
Prot: 204%, 19654t En: 94%, Prot: 7.6% »7%
hERECREShicZ Einic s, SCARER IR
NEINT, F—2IELVELRTCENTZDHA
B T XIBEBERMECZ L 19040 7 — 2 0BE,
SPHHEL L, LA, M 0iEEED NA REAKRE
ERTER XD, FULOBWHRE &\ BhEDH
ERELR, Zha, BHFCT5REMADOBILEE
o, 196547 -2 OFEEAEEL L VIR LB
T, 1965 4E0 7 — & § 1960 4EFIRE, 2T & FFCE
2DF— 2 %L, NA ORBRTRTHIZOH D,
FREFEFROMM A L, koI, M, o
BmkaS ks h, ABE~ORBLIITEE -7
PLED X 5, HRAONRERMICS, T X
e EBEmD LR, 407~ 2 O0REL, 2&F
DEFAE B L TREEHECHD, T OEE, XV
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DIERHIIE T 5 b, MABNBRESLDETSH D,

1970 A, bomEdRoTreEm S hicd D
Th i, FRFEE CRLMLERC Lz, #BEBRCH
TORAELEOBMR, HHxBLZ L THB, TKEY
BERIIERBRO L i 03220 D TH D, T O dILFsF
R ER>b0Tchs, TORALAEL, RMER
BEL, BET oL, BRALIEETHY, IF
BOLr5 T LThs, BAFFREOBEMELE ORI
ERIKREMESHETH T, LL, BIHRE DO HEBESL
L, #ERA% 1H & L, BB ovTind  DEHH?
BHEHTHHY, EBEY LT, SHOEEMN
PR IR L, AREERELTTE L, XERE
BREERDB D, HeORGEFITHHEL, B
ROyEC X oMETAHENELLR, ThTh, —k
—ENh D, HACTORTRHE LY, AL, AR
BaEOERHL, Bz ofllunFETs, Ab, &R
DE—FHETL, FORS I, 2 OBEE D5,
AR, MR, RS, B, ROk BSeIsd
DTHD, ZOEAFCHTEAMRIEO—BDOHEH
DR x5 fediciy, BRABEONERMMY, HE
EEDIECHEIDERDZ ETH D, SHOMIFERE
THbH, L, FEREFEMOLEREELH D Z
DEORAEI BT, Bk, REOBETE, BafL
e APERYET CEX 0 TH Y, FBERELLTLD
FEREOSDOTHD LB, XD L3HELD
BHRRT 2 a0 T — 2 OFITC, BARADVEEER R
R 2RMOBTELZRCT, MREONRERIBFRT S
T A EAFHELDDL LELLRD, Kie—dOK
FETIE, RS EOHRIC X 5 RBRIBREOHEE
BTt o1,

1970 SEFE B D, FbOM<, EHBLdt, ks
HeEfEE 2T, Prot OFRICS - & BT
XTHD LERIN, CORBEEOAAEND, X,
FREC BN A o TR b T, WM SRR LT
Lb¥E#FoFRicEbht, B, ERSOBA
EHTHR, MHREOKEK, FREMLEDOFBITENRD
GBBEENAERD, RAERT, &7 L 3EE
&, AbAeiERoLEASE T AT &t
WRIEH T, RENICTECHREDR Y BT 5,
R LOEBENBHESE LT 5T,

19734, JripERAe T ERL B I h, HEHH
cxbT A E OSSR LEERE D, Rr BB IR TER,
SRR RESRDETOEEHELLC &
EIER B OERLER O D OBOR T E A 1976 SE4LA 72,

NAPRFEDO—IRE S O RENYTH R,

1976 ERA AR, Fo NA THEc, HREEXE
IR L, HE|EL, TNC100% MEARL, St
ERADZHRIIRTH -T2, CEDLHOT, HEkEAT
B, —ERoFREL, @FETHD EHPLNE
7eh, WD En, Prot TEE T, £HEEELEH
fEIMEWZ ERZDRRNEEL RS, SERBITHER
3, RRRORERIE, it oEEED, RERE
BECHD & BT,

W OO THRBR Y GR R 1970 4: &, 1976
SEOWEFRIED En KOV 10 3EBFEOERRN S, FE ke
Wi b O THEE L Table 47 iw k% &, 1976 4243,
19704 X » En R U5 %3 % (Ca, Fe, V-A, Nia eq.,
V-C) 12 01% KEETHADRRD LR, ThHiFEEEIE
DIREE2 bhD, = ORHRREMEY—BIZEO L~
FTH&E R BIY, ROBISHEREL RS, Hb
W, CC £iEE TREERB D\ - 1965, 1970 4D
B En SRR, 2 116% Th -1, 1976 Fic s
% En TREOSETHES (1108% LFE S, &
ERRE AL B RO RS S h B 2 b,
1965, 1970 W4E D2 EHI: 108% X vE W L E 2 b h
%o, TH &, MFERZ 1965, 1970 MECLETS L v
<HB8% BV En TREC LY, BEEORBRYED L

Table 47. Comparison of nutrient intake per
kg of body weight per day for
Hokkaido orphanage children in
1970 and 1976

Nutrient - 1970 1976 Difference
@ s Mg sE (B)-(A)
Energy (kcal) 76 0.2 67 0.5  —Qxrx
Protein (g) 24 0.01 24 002 0.0
Fat (g) 20 001 20 002 00
Calcium (mg) 228 0106 204 0149 —2q%x
Iron (mg) 043 0.002 0.38 0.003 —0.05%x*
Vitamin A (1U) 66.4 0.98 499 048 —165%*

Vitamin D (IU} 35 0.07 39 010 0.4%%
Thiamine (mg) 0.047 0.0007 0.052 0.0007 0.005%**
Riboflavin (mg) 0.045 0.003  0.044 0.003 —0.001

Niacin equi-

valent (mg) 095 0.003 0.88 0.007 —0.07*%*

Ascorbic acid 27 0024 24

(mg) 0.024 —0.3%**

*P<0.05, ** P<0.01, *** P<0.001.
SE: Standard error of mean.
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ELTwickEzbhnd, b 1976 ORI
BEFTEEE 2,027 kcal (Table 7, D7) © 116% TH %
2,351 kecal MBEREE & LC, Hb, hlikgM by, <
3 73.2 keal (£H5% RSFEHMAE 32.1 kg, Table 38) A3
BlEXbRD, —F, BE CEED GR #7734 1970
TS BEBEL 2 BEC UL e D TH % 25, 1976
RO REFR R IR OFERET B T X 0 184:AY 7 Prot-En
TR wh b, = o, NA T47 < b En>
116%, Prot>115% # &L iniF b sy, 19764F
D NA 3, FRE2EES En=101.0/107.8, Prot=
103.9/120.2 THh - Tc, MiRfErn2EEL, BEREE £
BHTEVDO L DHDEEY, — En A% 8% ok
AL RETsE, HFR¥EH Prot © RDA 688¢g
(Table 7) o 123.3% HI% 848 g/ A/H 8\ i3 2.64 g/kg

Table 48. Food consumption of Hokkaido
orphanage children in 1970, 1976
and provisional pattern recom-

mended
1970 1976  Provi
Food groups smtr_la
Mean SE Mean SE P2
tern
Animal foods ~4279 21.07 4718 1824 610
Milk 2696 21.00 2976 16.16 400

Eggs and roes 585 585 516 473 70
Meat and poultry 454 550 642 469 70

Fish and shell- 5,4 g39 584 572 70
fish

Plant foods 9285 37.03 826.8 18.17 1050
Legumes and nuts 66.3 614 468 4.60 70
Grains 3415 1428 289.0 11.79 300

Rice 2373 16.85 187.2 10.07 200
Others 1042 1300 101.8 1064 100
Confectionery 574 677 465 290 30
Sugar 106 150 81 1.00 12
Fats and oils 164 182 119 097 20
Fruits 67.8 1179 1243 1356 200
Starchy roots 50.8 833 482 5.23 70
Vegetables
Sgﬁf)’;v and 339 637 473 436 100
Others 2250 227 1560 889 200
Seaweed 39 137 32 076 3
Miscellanea 549 686 453 4.62 45
Total 1356.3 46.8 12986 23.77 1660

SE: Standard error of mean.

BEA HPRBETRRVhEELLRD, HLERR O
1976 FF[AD L A1 0 0 BIRE & 0E

En: 2351-2167®=184 kcal (@ % Table 31 X b)
Prot: 848-736@=112¢

PO O B%, Bickiz i 3%k 2 Dtk AR it in
ENDLERDD EEBLLND,

Table 48 i3, U EDO~NIcfMrEELLAEREEE
DRAEHRHE 2 v & LT, 1970, 1976 EOWHER &
FR LD DTH B,

FaE E #

R NED, W, EhRTORYEER T,
EEMICER - TV B RERE OS2 oRE Lok
e s ENTEDLONREES DI, KEFOH
BrHY 7 REFHE CEEICNE SR, REDT—2%0
LORFTHMERS D, FEFHIE EC¥EORE
Y, HENELCED B8 TES, L LAYER
BEYERCHBETSC xR ChHy, B3R B
NICEREET, PROFCOWTORENR S BT,
RS b7 BRI B2 7 B 7R,

FEHZIZ O L5 Hh s, LR EPI BRI R
R HLL, FR1~18mOBL L5004 (BikD
HRITEIN2) 25, FolbvoaBEEBLT
0, EREZTORBRERL TGS, EDX 3
REE DD, 1960 L3k, 4 BOFETHS L,
KERERPYREANR TS T 205831, *
LRSI LT, BTS2 RBRSEOHREY
RHTC 2 EMEL, BTOomRARBL,

HEDHBNL, B HHAMEORENT & ARHERAOR
#T% b, Manual for Nutrition Surveys (ICNNDYS5,
BEHOEREERELESC L -7,

A DRERE 1960, 1965, 1970 K (¥ 1976 SED 4 [T,
AV T - 21, W2 BREREREO LT, %
2ENIEZORIETH - 72,

HEEHAMER, HR, AE BE, ESOHREL4S
EVHE & 0%, RO (REE) w L3Ry, X, £
WEh 7B, LW, KTIRBE (WRoWE)
SHME & DR TV, FRS OHEBFREES T
Lz,

RIGREER S, RRANER /ARNERENE
(RIMNGFR L HETHME) LSRBRELRE, 73 /B
B GHRME) LALffic o, RPITFHED 2
4 BOFPELE L Tiilebh, ¥, FEITHEOMKE
v, 1970, 1976 WisE OFFARE R o Tln X, Mg



W e kiETaRFEOHR 415

I EETHE, RAREE £ OMSEREY BV,

MRk AL B T B BIR O R it 35 12,
2ODHKERM L, 1o EREEe X5 5 TIE
D R REREEOHE, i, B AEHIE - RERE
BRE O SE BN X B XBRECHE TH - 72

FEKZ DL, FOMESEROBERCe
bh, WHROFKEWE, EROEOIA»LTebh
ZEVCARATCOFRETH 7

1960~1976 SEDFERIL, KOEEHL I LI

) BREOEARELZ2EEHOLh KBTS
&, 19604F, HILhnaRERBENED LR, TORER
BYoGECELCBbhic, Li UREOREELED
BEQRL/NCH -k, TOWK%, RRJEMHEAE, 1965
19704 L 2EEE D, BT 0BBLR, TD
MERE v, THEE UCKBR, 4, S FRTHY, F
BTRESHIERER Y ), HHTRLTFRBFIOF
LEECEOW T, PFL, 197648, (RO L AT
o HORDHA, BHEP, BLEHOHL DO
KETH -7,

2) MEOREEMGES, LT OREHAEKE—E
BARIFEENSRLRD DAL, MR D 1960, 1965,
1976 4FflIE 13 5%, 1970 4RI 11 jR &R L, fhod
3B O RE B3 1960<1965<1970>1976 4 DE A % 735
L, BEE EVCHE, BEREA RSO, BFRY
FRFO—FEMI, LFORBERE, F& HETELVH
BEORMARLK, To%k, REETER, EED
WA, FEO—RHNDOILE LICHENBEIRT,

3) Birmitkd o A LERIREEEL, 4
WA & A RELYT UERTI, 19705 3p3 AR Ch
o tet, 1976 48, PMEFERCEFEFIRELRL, BRE
QBT BERAMET L1z,

1) AREHEBEECOVWT ERIETHI2ETE XD,
1960 SECiE, W, REFFETEL, K I, A, AN,
B Fodbiind, 438, A, JoHEBRREAE R
COEUEEA R N, 19654F, P8, 19704, OB
A, XEEx, W, BYrwmiie—7, &8 o, b,
BAENED L, RORBALAE RS i,

5) HIRGEFARETIL, 19604, #8, &% +1
7 VIS DOEBF TAREDED L RICH, 19654,
& 3 v By 2%, 19704F, A, €% I v B, CAFRLX
h, BredseEsuwErsL, B0 LA, 43, o
WBOBRELHSL PR LI, UL, 19764, FRAL
DFERTRIPRDD Nz, SEEE CTRRER
OHDBLNDERERIL, AL, €aIVA DT

B0, HAERADFEFIBRET & —BK LI,

6) HEME T, B kgD 24g, L/T 44~
48 &R L, BHZEHIT29~50% LE L WHEMBED LR
720 BADHWELEHRFT T BT, &< OFEffod
T, |AMAEY LE2 bR, TOHRT I VBETH
BEWMT I/ M IS T 7 v DIBTHEFAO A=
TR D EE NG, 4F, I ARXA3O0TH
b, 1960~1976 4ERc RA ML 71~89 & LR L, DI
OFFHE T, MO CIMERER TH -1,

7y EREEHM I o RS hHAR, RIEEL, B
EA, FRBEOMBMHEE L LT, NEDOXEREF
MCEZCTH D E 5 1w WET 5 7o, 1976 FEHHIE
I hErhIcfEr USA HEHE L, LWEHAT,
BFRLTrEXY, HFEAUZZIBENU EO 24K
HTHIELL, chboffil, USAHE X viEL, EH
FRREBCH B LHR IR, EREEZ 6 L ET
TFRBTFTIbTh, Witksd USAEX YL TH
Moo T, T hBEERID- LRI, —
TR EERSCH L, FR, B ESTHD,
#E, EOERECEWER R L, BEERCET2
ERdOMR T HERE, ABHOEORAXLELLC &
RET B, Hlb, ETEBEIAEROZN KRS W&
W3 RS S, BE T ERIATAE &K O LIS £ S
FREFMOFE B\ 5 edicis, BARAD LR
EOHKELHRIT B = LARLETHS,

8) WAMBEC X 5EHRELLEHEOLE IS, Sk
FHOE & RERER B ORRYHER T 5 &, 1965~1970
FERHERIEOME, AESEETCES LET, A
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BESCF -ERE, 2BHEI v $5EHERTH
Sl LS hic, RERTREDOE D, Kz,
SETEL, HR, A8, WH, S TEEN EN, b
THHREDO R AR E Ly » EEL, protein-energy
limitation Th - fc EHER I hic,

9) AL L EBFEROBMBEHEE T B D, HE
SHAME, SeEPEEER O 1976 @A RIEIEME, Tihdb
B, ThTh 1L SE RN LI,

(a) EBGH#H: FBBE TS KO 88% » 3 M
T& % 2 ERST varimax BIEES, (FHEokx 3| R
O TR LR s hic, REBR T8 D 80%
BHYPTE B 3EHSE, B UL varimax EEEHE, [#
B, x50 LERIhDEIFGRY, €231 v
oI BHE2, Sy w21,

(b) BEURDH: BHETEOHRSBEERBER
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Y L7,
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1960~1976 A2y, AL¥EE BRI B oA e
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ERHbh, ZOBEXET, KE F£RETCE LI
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HEROILIERFELRE, RlOF) LBk o
CIBIE R LR OBERE T, 1976455
FEo—ify, LBERTHERC X -1,
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Summary

In order to investigate the problem of when and
what foods a healthy child would need to acquire
the full hereditary potential in growth, it is neces-
sary to interpret simple data collected accurately
on a large scale at population levels for a contin-
uous nutritional survey. It is complicated to col-
lect data for dietary intake, but not so difficult to
obtain the anthropometric and biochemical data on
children.

concerning dietary intake of limited age groups.

So far only a few reports have been

Continuous studies of entire age group of children
(below eighteen years of age) have not yet been
reported.

From this viewpoint, the author has decided to
study all of the Hokkaido children in orphanages
(their ages range from one to eighteen; —about
1500 boys and girls, the ratio being 3 to 2).

Studies were focused on what influence nutrient
intake has on physical development, what amounts
and kinds of food were consumed, what nutrients
were taken, and what physique resulted. Though
analysis of these surveys, The extent of the prob-
lems and the findings of the practical methods for
nutritional improvement were the main objectives
of this study.

Since 1950, the author has made four intensive
surveys at five-year intervals, coping with the sub-
ject matter described so far. Some of the findings
are given in the present report.

The methods used in this survey consisted of the
anthropometric data and nutritional intake study
according to the Manual for Nutrition Surveys by
ICNND and the National Nutrition Survey Method
in Japan.

The surveys were conducted four times —1960,
1965, 1970 and 1976, In the former two surveys,
data of records kept at the orphanages were used.
In the latter two surveys, the author’s data based
on anthropometric and food-weighing procedures
for each child were obtained.

The anthropometric data were analyzed involving
the differences and ratio (growth rate) between
orphanage and national averages in height, weight,
chest circumference and sitting height. The head
circumference, upper arm circumference, triceps
and aubscapular skinfolds have been analyzed in
comparison with references.

According to the dietary intake data, the food
consumption, the nutrient intake and its adequacy,
the essential amino acid intake and its chemical
score, the average of these orphanages were cal-
culated during the four surveys; the average values
for sex and age were determined in the two sur-
veys of 1970 and 1976. In comparing these data
with the national averages, the adult exchange rate
and nutrient adequacies were utilized.

In order to investigate the effect of nutrient in-
take on the physical growth, two methods have
been employed ; the assessment of nutritional sta-
tus by upper arm anthropometric data and by per-
forming multivariate analyses of physical charac-
teristics and nutrient intake.

As each survey was completed, the budget for
covering the expenses was provided by both of the
National and Hokkaido Prefectural Government
for these children.

The results of the 1960-1976 surveys were as
follows :

(1) In comparison with the national averages,
the physical growth of these subjects showed a
significant growth retardation in 1960. It was
found greater in boys than in girls, and the boy’s
weight was found to be most retarded among the
four characters. Nevertheless, the effect on chest
circumference was insignificant. During 1960-1970,
the orphanage children caught up to and even
surpassed the national averages in the following
order: chest circumference, weight, sitting height,
and standing height as the characters. The rate
at which the orphanage children reached the na-
tional averages was faster for younger children
than for older ones and for girls than for boys.
In 1976, growth retardation was obtained again,
—the most significant variation among the four
measures being in weight.

(2) According to the national average growth
rate in chest circumference, the adolescent spurt
in girls was gradual from the age of nine, whereas,
from orphanage data it was at the age of thirteen
in 1960, 1965 and 1976 : though the eleven year old
ones showed it in 1970. The growth rates of the
three other measurements showed a similar tend-
ency in 1960<1965<1970>>1976. It was confirmed
that the greater the growth rate, the sooner the
girls reached maturity. For a year before the
adolescent spurt in girls, a significant increase in
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sitting height, standing height, and weight was
observed, after which there was a decrease of
growth rate in standing height and sitting height,
together with some increase in weight with similar
tendencies throughout the surveys.

(3) In regard to the average growth rate in both
sexes, the age group which showed the least rate
for all four characters were the 12-14 year olds in
1970; those 9-11 years in 1976 indicated decrease
in weight and chest circumference, the age groups
showing growth retardation were younger during
1970-1976.

(4) In relation to food consumption, the orphan-
age averages surpassed those of the national aver-
ages in potatoes, vegetables except yellow and
green ones; while there was less consumption
of rice, eggs, meat, fish and shellfish and fruits.
Certain institutions were found to be using scarce-
ly any milk, meat, and eggs in 1960. However,
the increase of milk in 1965, provision of eggs in
1970, and increase of meat and fruits yearly were
observed; on the other hand, consumption of leg-
umes, grains, potatoes, and fish and shellfish have
been decreasing due probably to westernizing of
menus.

(6) In regard to nutrient intake, energy, iron
and niacin were adequate although riboflavin and
vitamin D were inadequate in 1960. Among the
orphanages, there were found protein, calcium,
vitamin A, thiamine, riboflavin and ascorbic acid
below 80 of RDA figures in many institutions;
vitamin D was found low in all institutions the
same year. After that, riboflavin adequacy was
improved by the provision of milk since 1964,
Energy, protein, iron, thiamine, ascorbic acid and
niacin equivalent have been adequate in general,
but calcium, vitamins A and D were still insuffi-
cient. These tendencies were similar for the gen-
eral Japanese dietary intake up to 1970. The mean
value of nutrient adequacies for the orphanages
have increased gradually from 1960-1970; -—though
more than half of the nutrients showed a decrease
in 1976,

(6) As for protein intake in 1960 to 1976, an
actual increase of animal protein ratio was found
to be 29-50% and the lysine tryptophan ratio (L/T)
was 4.4-4.8. In 1970 and 1976 the protein intake
per kilogram of body weight per day was 2.4 grams.

To estimate the change of protein quality, the

protein score was the most suitable measurement.
The protein score rose from 71 to 89 during 1960-
1976. Using the chemical ratio obtained by the
provisional pattern of FAQO in 1957, the orphan-
age diets improved in sulphur containing amino
acids and tryptophan due to more milk 1960-1965,
more eggs 1965-1970 and more meat 1960-1976.
For assessment of the effect of eggs, the egg score
{chemical score derived from FAO provisional pat-
tern in 1965) was to raise most adequately.

(7) In order to investigate whether muscle mass
and fat mass estimated from anthropometric data
are advantageous in assessing the nutritional status
of children and as an indirect indicator of protein
reserve and energy reserve, the growth in upper
arm muscle area derived from physical measures
in 1976 was compared to that of the standard from
the USA. The upper arm muscle area of boys
surpassed that of girls; sexual dimorphism was
evident significantly above 13 years. These values
were lower than the USA standard. Thus, it was
inferred that the protein intake of those children
was insufficient. The upper arm fat area in girls
was superior to that of boys at each level and the
sexual dimorphism was noticed above 6 years. The
values surpassed those of the USA. Therefore, it
was inferred that the energy intake was sufficient.

On the other hand, according to the survey
results, the orphanage nuerient adequacies were
insufficient in energy and protein compared with
those of the national averages. At the same time
their standing height, weight and sitting height
were less than the national averages.

Because of these opposite results of energy in-
take and ethnic differences in skinfold thickness,
in order to use the upper arm muscle and fat areas
as an indicator for the assessment of nutritional
status in Japan, it was confirmed that it was neces-
sary to study Japanese upper arm anthropometric
data.

(8) In comparison of the orphanage and national
averages by adult exchange value, it was inferred
that the relationship between physique and nutrient
intake was as follows:

One of the reasons of increment of increase on
chest circumference and weight depended on more
adequate energy intake than that of the national
averages during the same period of 1960-1970,

On the other hand, the cause of shorter height
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and sitting height were considered to be less due
to protein intake than to energy.

According to the comparative nutrient adequacy
between orphanage data and national data, tenden-
cies of protein-energy limitations were recognized
among orphanage children in 1976.

(9) In order to obtain the relationship between
physique and nutritional intake, the data of indi-
vidual anthropometric measurements and nutrient
intake in 1976, each of which consisted of eleven
characteristics, were determined by employing the
methods of multivariate analyses.

(a) Principal component analysis: In relation to

the anthropometric data, the principal components
extraction, accounting for 88% of the total variance
and followed by varimax rotation, produced two
orphogonal components interpreted as the body
size and the depot fat. Regarding the nutrient
intake, nearly 80% of the total variance was ac-
counted for, which produced three orthogonal
components interpreted as the nutrient intake size
for the first component including eight nutrients;
the remainder were extracted in the second and

third components for the all children.

(b) Multiple regression analysis was performed
by using the component score of untrient intake
as independent variables and the component score
of anthropometric data as dependent variables.

From these results, the effect of nutrient intake
appeared mainly in body size; these proportions
were revealed as greater in girls than in boys
—the younger ones were greater than the older
ones.

Namely, the assumption that the growth retar-
dation of the subjects due to their nutrient short-
age was supported by the results of multivariate
analyses.

(10) The food budget provided by the National
and Prefectural Government for the subjects was
equivalent to 64-73% of the food expenditure for
the national averages.

(11) The value in the food records kept at the
orphanages in 1960 and 1965 were estimated 26 and
10% in energy, 20 and 8% in protein respectively
more than the value weighed.



