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Vitamins (Japan), 85 (8), 389-399 (2011)

Preservation of Vitamin Nutrition of Affected Populations
after the Earthquake Disaster

Masahiro Yuasa, Hiromi Sawamura, Shuhei Ebara, Tomoyoshi Matsui, Toshiaki Watanabe

School of Human Science and Environment, University of Hyogo

After the earthquake disaster, emergency foods such as rice balls and bread are generally served to
refugees and displaced populations in camps. These foods consist mainly of carbohydrates, which contain
large amounts of energy, but micronutrients such as vitamins are not enough. Therefore, micronutrient
deficiency occurs frequency in these populations. In this report, the vitamin intake after the disasters is
discussed as follows:

1) The marginal deficiency and deficiency of vitamins in disaster-affected populations and vitamin-rich
food groups for emergency foods are discussed. 2) A new self-survey method and easy diagnostic criteria for
assessing the health and nutrition state of disaster-affected populations is proposed. 3) It was reconfirmed
in a human trial that some vitamins such as vitamin By, B, and C rapidly decrease after having emergency
foods, but others such as folic acid and biotin remain consistent.

From these findings, the establishment of a nutrition program and micronutrient surveillance systems
after disasters are needed for maintaining the health and nutrition of affected populations living in camps.
Key words: Vitamin, deficiency, disaster populations, emergency foods, self-survey

1. E2ICARERZIE

1.1 ABERZ

BRI AR R IRB L BRI > T b, BEZHRT27-0101F, ZRKREBEROATRL, B4 3
YRISTING EDMEREZOBMDEETH L. FIZITESY I I, ZAVF—JHIZE R 520D, E
BB Z AT 220 I CEEREE 2 R L T0E,. Zokn, BT I VI D2TOAELEY,
T YINTG AN B EARTANEA L 2D IRRII DN G ko2 T H. B IVARRLEE, EY I V0
WEOETIZEY, BRMZERIARONZVWAEEOESY I Y REZT, BHEMEY IV RZEEZLI L
MNTEL, EYIVRZOFHEEBIIOVWTIIER I OL ) IZHHETE 2.

* T 6700092 MEEETHHAER AN 1-1-12  E-mail © watanabe@shse.u-hyogo.ac.jp



KEFFIZBIT DS I VKO 13

F1 Yy Iy RZOHEER?

BB O ¥ I VAL
I ! WK Z
vy IR TOY Y I VEET
I M, oY I SET HALE R K S T ZIRE
T B, LbTy— bR T KT
v TRk
% IR Z R MR A
BRIRAO K Z
e pe b
i RO K 24
Wt R

12 ER2IRZEELERSE

INETICHE SN TVDESY I U RZIEERZEREE 2 1TRT. THHOMERIE, 1HEOE Y I~
DOEMEAIFENICRZLEGEIZAOGNL LD THSD. | HOADRKZTIERZIED &) #RHEIZE 5
v, =, BEOCY I UHPFEKICRZ LEEICE, TR Thb TR, fl 4 DR ZIED
IS, HENZEEDPBENDL LD EZOND.

2. E2ICERSA

SRIOBKTIE, HEFTEIARTEESIED T, ATocBFELrRETCER2VY, ¥ IV Cid4e
AT CHEIAE TH 2 (EIRIE OB 420 22T 2 ) Y, L OMENT TIZR EINTWD. WEIZIEFIC
BEEDIENS DTH S,

BPRDPANE LG, ©Y IV CEERPARTA2WRMESH L. ©F IV CIEEHE RYefkicEsEin
ERRIIART L VE LIS HETENL. COLHICINLOEY I Y OMFFIXIZE A ST LR T
HY, B FEUHPERTEL2VWERRIZHBY TV, —F, REFSAELEES, E¥IVyB eSS
YBe AT AIREM S H L. €Y IV BIIIRA, B, LK A v, RURLICECEEN, ©
7 IV Be RS, KTIECHEENS.

—MEEINCE Y I RS CEDRBEE, OLN—, @QFKoM, @47l - FLES, OFFEHE TH O
HOEE ORYLETHL. INHOEGOBIESLCEIGHE MK C 21U, €5 3y OBIEIELC %
D, E¥IVORZIRENHBT L) A2 DEL a5 2 EFFHRENS. BlFTOAFTIE, Eioam#
DPARLTWE720, BEOL S I VARDPHERSINZDOLEZ LNDL. AERORY 2 ZIET 50
PIREDOHRTH LA, BEHITIZBNTIE, BMARRLTA 7 T4 v OBIHRIZ & OBEEH A S & 53R HE
LWIRILE o T D, KFRZ EBEORATGEZIT) 2 LA L WA, RERSOMHE - Moo
IZRBERABEAGOMMIEIER 2 1 2OFETHL. LTI, 5O0RGHEOEBNALIZLIIEZLESY I~
NEB L TZOMEAEMIIOVTIRNL,



14 [CE NG S BT/ SR ISR i SR A0 G E T 3 8 |

£2 Uy 3IURZEQERIERYD

SHEORE | B k| moRnREl | meEk | Emeek | 2o
4"—41:“ J:[il;‘l : %0)
vy ivA mgggﬁ R fo e RERE et
Rech W
B UNE)
¥¥3IvD FIALIE (BEN)
BRE (i)
Y% 3IvK £
vrIvE LA
AR B o
Uy g | Wemicke Bl BREE 2| st R | Tra-
> 1 f= TH Sk g <o HE
4 O, T BET A KA TR
Sk i o
Ch<on TR % P, Ro%
D M o771 Ff%, 4% Bl R IE
. e . FRARIE - 2=
- o % R
FATV Y NGT5 B RE 4 Enp TH et ChiE
o WL % .
A NSrIMENE| i
. . HELT) . -
Y53y Ba| A . ki
T . ik E Faleo
SR | EARIEA . i
e I S Wi B
, R ,
o BRI % PR N . S KL
exF g *ﬂﬂgmi AT RS 1= & 2
S
vyive| s B AL
BRI

21 HHEDARRBILLZIERI VAR EHTESR

HERFOES I VERIIEL WA, UY IV BEEILENEZCEEINTBY, #TLEY IV B O
CNIBHGIR L o> T, BRI, KRIZE Y I Y BEHEOGEDSEVWI LM TH D, S 512, WIS
DU IVHEEIZETIN, FHIIEY IV A(LTF /) —0) LEROGENEFICEL, Y¥I VBB
U cogEbEy. 72, BLA—EESY Y7 E, BIEHOFEAMT, Thbor sy I o X WiliaET
b WHEPARLIYE, FELTEY IV BAEPRESN LI, RETESY I Y BEOARESL
BEND720, ©¥ 30 BHEGAZFREREEROBISLETH L. T2, KEHIIBIL2REORL
P CooIliE, HEREMELT, HIYE—T, HREE, E—T7 Vv —F % LofiEE HED S0



KEFFIZBIT DS I VKO 15

J5Z N RYTHS.

22 ANEORRBILLZERI AR EHTER

X, EYIVA EYIVD, FATVIDECETN, €Y IVBHREY IVE DHBWEET
b T/, HEIZEY I VB OHFEDVPEVOPREHTH L. Z0L) LRI ers, MAHEPARLEA,
V¥ IVA E¥IUD FATVY, E¥IVBua EOMBENLETHL. FFIZ, ©F IV Be X8
PEEICE L, #80% FAMENSEMLTWD. Z00  AMEIAE LZBIZIEY Y 22 Bn DAL
WCEELZTNE RS2, F72, HEAMELT, VHE NG ATV EREDHEZLFITL I E
NEETH L.

1

23 I - HAHBOAREBICLBIERI AR LHTEMR

FFCEFHEE Y I VDHEEINTBY, FICEY I VB ORIFAKFEE o TwE. FAT YV OE=E
HEWAS, TI VO M) TR 77 VDL ETNT0ELD, FAT Y VORI RBETLH S, Lo
R - AWEDPAR LG AEICIE, EYI VB BLUFA TV OMENLETHSL. B, £¥ IV B
SERBEE - REFAEICBWC, HREEICH T 2EIEME, BEERZPIRBESNTVDL I RS, IE
BELTHIHBT2LEN D5,

24 BREOFBILLBIERICAREHTESR
KERFIZBITAZRERMEO—OPHEARAL TH L. HEIFIEIY IV, IXATVOEELRMBETH 5.
FHITIE, EFIVA EYIVK EFIVCHEL, 1 HOESY I VHEIEDR 50% % 535 5 31T
LTwa, HERRIH40% 2 HFEPLEML TWL, BEOHZICS I VEARNEL, ALy
LY IV KREBOEHREIE NI EDNS, EFIVHOIWHEE 2> Twh, BEEIKRSEEDE
WO RIMRERE DT, RERICBWTCIEMHERIE LW E00, BEPERRIFLRLES I VA,
Y IVK E¥IVC ERLZEOHENPLETHL, B2 - A0ENLERTHL. HERmMEL
Tk, EMRREOEE R EOMET LT L2 LK THL. LMV IEA-TOMELEHNTH %75,
KEBDHAOFIRIIRH 2 E S5 enb, KEfDOTICARONLEMPLEE 252 L 2BFkL T
B I e v, B, BRICAZESITICERSLAIE, EFFICFEER T L) L0ENTA Z &8
YIns.

25 BYMEORRBICLIELZICAEEHTEESR

FEWEIL, EEMICIITELRBICEY I VR I AT VOBBE R D LONE . FRZ, €% 30 Coif
FIXE R E R TH L. ©F I 2 CIIIMBEFHIZ L 2HBEPKE L, ALETHREELEN L5, Hift
BRWDBFIZAD 2 VEZIE, REEREAES CTHET 2LEX D 5. HEAEME LTE, BWiE, P47
W= ERFETON, TNODOMEZLHNT L2 EARYITH S,



16 [CE NG S BT/ SR ISR i SR A0 G E T 3 8 |

3. BEFTOREFBEDHEKEFE

KEROAEFIIRE42500F 615, OELE, QOREEwE, OREML, OFBL LGS
MONLFLE R ETHL, KHARKEKIZBIT 2 HRRELEOTEHME T b £ 12, BMREKRB X UHE
R O L B L At S, BT O AEIFICOWT T Lo Thz, BEER TOAEIZEFEAZLL T
BN, BE3 007 2 — R B L TER., 7o— A1 BAKE, 72— 281, 72—X3:d4-
R, &3 212KRpIL 7.

71—X 1 KEREEROK 3 HE
FKEBEBERIIRENT VARHEIZE LN, LIl BT 700 % &) HET L0008
bobbHEELRY, ZORIERARIZEVIED S Z EDRAOFETH L. BREKOK I HMIZ, &
Y- RAEMDO B VH A THY), ARHITEE LUREARHOATH L. KEHKZOLRMHEROZOI12IE, H
GO REEZERLMEL LT A ZEPRYTH L. 4754 VOFHIZ LY, BN TEFKD A
FTERVWIENS, HHTLZTTANONLIAMOMENLEL 2L, B/ ZIEFELE L CRRAMEN
BV, BREICIEANANETH L. ALY OSSN W ES K EMIE  F T2, —iIcK
ERENDS 2 ~3 HLELEEbNLTEY, AE@%HKﬁ*“@iv&ﬁﬁmawi DAL, E5% b
K255, 20k, BEPSLHRELIHTOEVEEZIT) ZEWRYTH S

TJ1—X2: KEEED»S 1 5 ALUA

BERATE S B H 2 f# S 5 LA OMR 2T TR, EFOBHEER ZLEPHT S, HHIZAXLN
B2AVAY Y MEMRAFy VEF R, KEERIEIEEINTY, PLELENTLLEREDRD R
A =L L Vo MEINEER) Lo T A, KEHBOEFIL, BICEY, Ny, AvTI—RY
EVoTEREOHADEFTH LA, MEEATEPREIMLL T HT, RENT VAZEZE L ZEFOEN
M E L oTL 5.

REFEEN O 2 BWEPEET 2L, BEWEDPEEL, REBLET 74 TANEE LAY, HIGHED
NV, KRB, b ERIEBEOEY R LD A, EHL RS OHIET A2 BRIEONITH Y,
BRUNDTA T4 VZBEALEIBL TRV, 20720, HTAPLVWEMHTERWEH - L ML b
B, KPBRWEMHTELZWTY - BEIZAELNT, KPKEFHL L TOAERLNL L MV AR
HEEINS.

BRI (PR AL SRR HEE ) 2% 2011 4 4 S SEHE L 7288 pT IC BT 2 BFAEIC L 5 &, FELEIE
A3 H IR AL S N2 MEEERT X 1 BN 729, PR - AL REE Y 2 - AT E A ERE STV IR
SN E 572, FRAEEDFHH SN HIFIC BN TH N EEF 2T OB ESRE STV 5
MbdHO, ¥ EREY I VHOARENESESNS. 72, HEKELSEN4H4H -5 HIZATo 72K
BB 2 EHERETIE, ¥ 8 HFEE 22 8FHIE 1 H1ELUT2¥ 48, B3RE 1 H 1 EUT2 34,
BpE D 2 — AEORMD e VD 9 E, 7L - LGOS R WIS 4 HTH 572 1Y KERIC
BWTHEL 220093 - RWARLTH Y, B RER B X Uk s 52 O RS b ¥ AL ORIEA K &



KEFFIZBIT DS I VKO 17

CHUY BT Sz, BEEFTEGEEOY Y I Y, IATNVARBEOZOICIIHE R BRCRM AT 5 2
ENET LW, EMARFEICIDERENEL WS, REREEMPES I VEfbkefHLTYY
IV IARTIVEAM) ZEDVPRLETH L.

T/, BEETEEEDOY YN E, ¥ IV, IATNREDORRE EDIZHELE L 00, FLAERE
W, WA EGENOISTH L. FHOEFESWEEZ NZBW T, S 52 KBAEPER S, fH4
ADFFEIZHIG L 7o R FWMELEALE L 72 5. FLRH I V7 OMERPEimE HOZFORMALHATH Y,
ATEEEROREE IO 2 BFRELLIE L 5o T b, AOFHFIINT 2 KEFAWEE 21T 7201213
EHREL L OFEENATRTH ), TEITKERICB T2 EHRELOLEEEZ T7ICHEL T2 %
X% 5 7%\,

FKEARDOERICZ P 720 ISP E L TH ), HRRELZIIEIE D, S/ 2 BHERD 3 H 28
HA 0 SCE B DR No.8 (25T, AR AR £ i o AL R0 A 15 B B 0 FEEH R T4l FE A @ 8] 72 o465 -
AFIREOEZEE LR L T 5 19,

TJ7r—X3:KEREDNPS1 5 AL

2011 4E S H 2 HICHBEEP AR L728F - Bk - RSO 3 IR oREir O EREEERAGRIC XS5 L, 4 20
~26 HOBE I THBIZE Y LS OAOMBEH D1 rFTfFIEL, BRE 1 » AU K- TY, WE L 7o
FTAGOBRPH O E R ofz. ZOREIBIT 2B OWIBH G 555%TH Y, ERLZLETE TV
VT MR B &, S HICENLE L BEFT ORISR 5 LTSNS, B REK ORI,
BB r 2@ E 5 L, BETOERITAWON 6 FILIT A L, AT 9E], KEIXIZIFEEIZEIH
LTWzhs, HARKERTIE, BEE2S 1y HBEOBETI A 754 U H 4 LHEIBL TW W b 77
1EL, BEEFAEFRO RTINS, REOBEPTAEFICE 2 A ML ADPLE E BG5BT
WCREL, BFHETH, MEFERI 1 HOBEL L, BFROBMPSRKENT VA, ZLTHEICHT
LA T A, F72, RIRE LT, #73E, L SRR FEONEDTEE 2 5. [EET B A B R
A, T B 2 MHEOKESHE L LT, TAVF—2,000keal, ¥ /37 ES55g ¥4 IV B llmg
L% 3IUBl2mg Y% IV Cl00mg EFIRLA T, #Fro AR ZI0E L, SREZi7- 3 £5050
BT X 2 WIG A RERRRENF IC L 2MEPLETH 5.

Bt KSR OBIE, KERE, M4y ARICIZRT 74 THFE B, BEEESHER L, 3L A LN
WEEBIZABZCLIZHEEIIR > TWwe, LaL, SROREARERIHESERTH Y, K% bk
BT AE 2 BV SN AR TFM S NS, Yin 5OFHEFICL L &, TIRER DS —FERICHEEMIZBIT S
KEMELATo 7R, BRICKDAGREEOZICL Y, BEasn, B3 ZHOBEBI ML, €4
SVBIOIATUVARDSMEE LR ->TWDE Y. S4T754 UAEEIEIHL, EMAENFEHINTD,
BRICE VB L EEREZ E I ME S L2003 E 5 2 2BHFALETH Y, Bl L 0wy
RIS T HIAEDPHL DALV AbRE V., F72, WEREBEFEICBWTIE, BT E TR % 5 HRES
ANHBRPHELLA ML AZEL L ZENE L, RMARBERIZBVWTY, REREEAGEE OIHEEAH
e ol fEEB X UCERIREZSET 27201213, B 0OREDr 7 bEE L 25T 5.

Db k912, SEERICBWTHY) 2 ABELIREET 2 720121%, BER ORI A b /2R EEIEE S,



18 [CE NG S BT/ SR ISR i SR A0 G E T 3 8 |

FmEEEH, 94774 WSz TORERB L EVBLETH ), TNHIIHT 5 Mk Bl
B LG L oM - HIERISARTT R THh S, BT EEENE S EICHITAMESIZEYOR
JETHY, KefEbTIl, #HE2PoTT CARLNLIAENDMEZ HEDP S LDT LI ENKRYTH 5.

4., EZ I REREDOFHE

KAIRREZ FHM T A 556, A2 1) —=2 7 (Screening) & 7 A A » I (Assessment) &\ ) FESH S
L, TOMEHEDOERIIHABE T2\, A7) - I THICTHHMBTE, FRENVTHLRET
Hb. TEAAY MIKEREOREOE, KEREOHS, KEFEOLSOPE, MROHELR LI
BEETHDD, A7) == ZIZHRTEMEY - BENICI SO ETHEL, KEIZLDIAT7T714 7,
28, W57 EORPUT KL o T, TP 7 SAREFAG < — MY 2 57l 5 Cd A I, JRIRAE S INEETH 5.
FMKEERIC L > IS HICHEE RIS 5.

ZITIE, &8, BANGECHWEEEZERT S L COBRER, MAIbAIRE, RAE LR
REERMET L.

HAR A O FEFIEREAE (2010 4EHD) IIEZ AV F— L 4EHEOEERIIOVTRESNTNE, 20 H
DEY I /L, IREME Y I v 4l KEME S IV 9O BHEEOE Y I VIZOWTRES LT
5 (3£3)". F72, IR, AR, A, SlE, BLOHE - ZAROT A T AT —VHTENE
NWRESI N TN 5.

4.1 EZIPRZEFORRKIER

Y I VREZIEIZOWTIE, R2IRLZEBYTHL., E¥ IV ARZIEBITLKEE, 747U
ZIBITBERT 7 ITOL) GRAREREIMTH Y, T L AIEFERI 2 B ER R MRAER 2 E05EAKTH
5. Fio, IERERZOBMOBFRERZRERIT LV IFFRNTHSD. €5 I Y Bo RZIIBI 5 ERFENE

#£3 AHHENUEERRELE Y I v ERE LR

WEFHLEE M2 H % iy 75 b PR &= HiZa
(EAR) (RDA) (AD) (UL) (DG)
Y¥3IvA O O - O
maste | Lo 20D : : © ©
Y% 3IVE O @)
vy I K O -
Y% 3B O O
¥4 3B O O -
FATT v O O O
Y% 3 Be O O O
ﬂ((@‘lé Y% I B, O O -
BEWE @) @) - Ox¢
NV NT U EE - - O -
[l O
¥y 3IrC O O -




KEFFIZBIT DS I VKO 19

AIfiE, HERETLEEITERSBNLZ V. 2O L) ITEBICETT 2R EZERE, 43IV B, B, C
D L) ICHEBHR C RZIERPEBT 250 FTEHTH L. ARTIIEAF VIERMA LI & 5 538 %
EAF U RZIERD | 7 ABRECTHEREBEENAONDL I VDD,

F72, TR EOHALEHERIC X 2 REZROWINEEP R ZIREL RO L2 LRG3, BEPTIZBT
5074 )VARTY T4 NVAZRIFI LD LT DB IHROTATIIER S NS,

D L&) BIFFFRNLERDPOE Y I Y RZEFHTIT 2 2 L IZHEETH L DT, AFEICRILE & b IZFF
Mixd7T) BEPH L. F72, TR EICELHERINOBEEREFEREOFHELEECTH L. HH L LTH
JEREIR, FERAEIR, SRR, DNRRLOMA %% EOTHLEHER, All% &0 -G8 2HERIZER L7z

42 EZICRZBOMBRECERE - RECFORE

Uy I U RZICERN MR RIS BT 2 — KW AT Z L. BRRETERZLEY I VOB
WoEd 2 hEEE, RZCENGISEI SNLRHRE, 2 VIIRBEDZWEST 2 HEND 5.

Vo IURZEEDBWIET AMPEMREEBDIZEALIE, ¥ IV oBEBIETHL. FRBTIIRN
bOD, ¥ IV DIZEHLTIMEY ¥ - ATy A, MG 7VA)RAT 75 —EBiEME R#EE) ~
BN S O CTHBIZI S Tnd, ¥4I UKk, 7o bar UV, meirary R75 25
VEFH, PIVKA- TR T, FEMCIIMERES AT A Vg, 4 F 2 TlERP 3 e Fad o (v HEE
OPRMEIG N2 & THBIZI S Tn 5.

5 MEHADLEM RE) —#TH, WOTH, EZTHTEIMEE—

KEFEROBMBRNILHELHTH L. SHORHARELD L) IZH»ABEOHEEZ RSN 5K
KENS, WENENEHO#BECT L —BmEOKEET T, TOTRTUIABORZ ) —= v 7 2f7H) 2 Lk
T&E%wv, fAEOKRICHIMIEED, HIREOTZANT =5 VNV B OB REL o TH,
KEBEWONT v A IHICEESI NS, HRAKICBVWTIOL ) RBERETVIFELEZVWI LD, Z
DREFRE~Y Z 2 T MMERLO 72O OBEBEN 2 HET 2 HEEIC L Tw b, T E TOREORROEFHFEILY
TIEESZW, L2L, BESNLZTRXTORRICZENENINT 5K ERRERAS ) —= 0 7 b 72480
HECH L. NHAEOBECES Y —VORBHKEENDL. ZO10I120, BREIRVOKEREAZ ) —=
YTIWRYTHY, KIZEL L9 LNGWRICEROEFERN T — &5 OEKD72OICbEETH 5.

ROBHEEOD LI HRERD I[EFERNEOK T TH L. KERIZBWT, #EFT I L OB,
DRE MRS E TREDIRBEAS ) — =0 T3k A RWEE AT 5. 8%, BRMBE TITHON S KB R —
FF—24, Wb L NSTIRHEEEL 2. HMOBELZITAY v TOWRPHETH Y, FKEICX
554754, 3@, BEORIIZE > T, BEMWLGEFM7 A2 NORETH 5.

BERHDOIRPNZ LD S0 &5 ZIRPE, Z—HEZL, &THIETEZFHEIFEL 2. HEHRE
DFAEFHEFRAL DD, 2OREMWLEE LT TRV E A G20 L o THCHIEZITH S5
1R\, BE O NST T EFIEREA T £ A 4~ b (subjective global assessment : SGA) 2V 12 & ) {125
BEEOFEAZMT LI EPERLTVD. LL, SGAIZOWTIEERT 2 b OO#Y) R HE &bk
PLETHY), FEFHUSUETH L. TO0 7% L b2 TORMMEETIZ S % AT — v H3P



20 itk IR, A BASE B RE IR @R R B

HThn., Zhud, FEBROBEEAEEOREFMICHIOE & D12, ROKEFRITEZOEROENIZER
Thb.

FAORER GE, EERELRERLZ COMANT — % OERRLA LWL, LWHETHD. TNEHT
T HIEPFIEL b, BMERHGR2 S O FEFHINC X Y KEA ) — = 72 fillhd 2 2 L SEET
HhH. Flz, BEEHIY =V 3HIUE, MERTI 2T 4 —IZBWTHFEMICHEY L BE LT, EEO
ML= 72 R ) KRBENOBLOREE ) QBT 2O LITRABOHEFEZ, RIC AT ) —
ST L ETHICEECTH L LR bNS., $7o, KERISTREISNRE 22 HHREOFELEST 5.
REARII: D ZEPBSIN VBRI TIE 2, Frall, mimels, s £ ke 2t
BOBHFIET B, NEPLETH L L) RRIARLWIEE 2 WL THET 2 HES ML —=0 7552 L
bTE 5.

BECRBEREDAZ ) == 7 LTRELDY = VDBRHEINTVWE, EF I3 40T VORZIRE
DFFAM )7 Tld %A%, SGA, MUST (Malnutrition Universal Screening Tool) 2, MST (Malnutrition Screening
Tool) ', MNA-SF (mini nutritional assessment-short form) >, NRS (Nutrition Risk Score) >, ESPEN O # A
TAY O RENHL. CNODORBERRDAZ ) == 7Y —iE, HEERY, FELELTVWLRERR
OFHiiEZ HIE LT 5. SGA FHRMZfi—RKiEL LTULCRBOLNSDH 5. LirL, FHlICEHHAE
LR EOMERS H L. EEFIRERREASORERESFREERITEL S MUST IZFREREL LT
B, KEB LU BMI (Body Mass Index) D 3 DDORTHETH L. L2L, HRPEADATHSZ L,
AT 300 6 PAMOKRERADENLIETH L Z L, BEINIZX2HE S5 HHOEFEIURI DS LETH
B b, FCEREEFEE L TTEL TIE 2.

MREGWIBERETDHY, RABMOBEFEBZWIEER T THMTE 565 Y —VTdH DI LARY)
Thob. BHOT ¥ 7r— MHKOBTOEMIZER 28 E %R, #TH, wOoTY, I THTE&LEY
IR IAFTNVREZREDFHIENLEETH 5.

HRARE R EIRT 5 2 L1280, RABOWKEICFRICHIT T 2 E2H 0, SMEALH S OmEFEIR
RBeERT 28I o Bbh s, Wil FANCABRBEOREZEITShTnanZ Lizky, &
OREDOIEMETE Y I VR IXTVORZERETE LDV IEGBROMHPLETH L. PiuLd, ©
FIVRIFTNVEBEHRGTHI LR T ) AL b LTEIT 5 ETIERME R WAZEE O RN & H IR
TENIEEDEDBEZOND.

SARFHINI R AR 2 5§ 5 7200 Cld A <, HMEADPH HOREIRELZ BRI 28017 & LT HEE
Thb., EIYIVRIEZRIATIVRZIZEDERDIZE A LIIFEFENTH L. ZD720, REZFEKRRLRZ
DELRLT VIR A DLETRENIZEHET 2 2 LB ETH AL L) ICELNL. 2O AFEIUR
e HRBERTHAGDOETEME GRE) 2B L7z (B4) . 72, BEAEDP L HE?LLOAEFHIFE
VB HEIRIR & BT T 2B 2D AN, oY s Iy OFEESHE TR - ZALORKEZID A
N7z, PEEBEE 22T CE Y I 2 K OBEHEIUIEZ 2 XEBEBSHUEBAFAET 20T, HEHITREHS L
BEhh.

S OIE TIHMEFT RIEFHIEE IS A > TWaiv, THUEE S 3 2 B RZTE U 2 B Y R
HROERE LTEETH LD, —HOBKEN I NEZIEMEICEHNT 2 2 2138 L. oo b
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Fa BRI az=7 10 —ICB LB EOBERETM R

| €=gr Sl

Q. HKEHZDIKE kg
Q. HIENKE kg
Q, E cm
[EFEICRIR] B S5m0 & T 0 1
Q, AF= b bR o 7z
Q, K b k- 72
Q, KR, /Sr 7z DK b b o7
Q, WML LDy vy E, Nelisr Ehbhn o7z
Q, Wi EFEL b bR o7z
Q, Thva—yw b bR Wz 7
[ & & HEIR] 0 1
Q, EERIR, KT oitsk AN »H5b
Q, Za\wy, I vy, B, A0 5w AT H5b
Q, B, B304, INBALLZW, EXRLL T AV »H5b
Q, HIBDFME  NENE, BAHEWT VD 7\ 5
Q, HWHIMPIWNZE, oL, BoOMIYINS 7\ »H5
Q, MN: X%l rol, E65F ol VA »5b
Q, BYYE : OEDVA TAHT 5D, BolPwn 2\ A
Q, ME:brotmEmd, EHL kol Zn »H5b
Q, R IRVD R, BEW AV »H5b
Q, fAfk A H5b
Q. T W 5
[Z ) 0 1
Q, PEIRNE e\ H5
Q, Jl%lﬂlf A »5b
Q, SRS DELRY 2 AV »H5b
Q, Uk - FL 7\ »H5

FEBIIWRE D B OFFMS 5 & 7% 5 L EBRBTII 2w,
VORZIHEL %5,

DL EoERMME AR TEORETESY I 34T

SROBHILETHD.

LV BEEOEHWEMMEDIER D 7012 b E i 5 THMPLETH Y, BRT -5 OER/IPLETH L.
UTov sy vARRREER &L, HMHEOERIED ) Tldkl, ey I VHRAMIZLHE, &5

WYY I NG AENORESIC

6. KERFDRE

ZZFT, BY I URBERZIERCHEEITICBI A EEFOBRIHHINTE .
X, A RESTThIL TS, L L, 4t T,
KNDOEF I v ORFIRFEDTED X ) ICHEREL T 5 I

RO E S I VRFBIREDOBERIZOWT
R 72 BEFE %2 LA

VI TH 5.

—E2ICAERER—-

ThETIch, A%
5 Iy

W, FEEEITo 72



22 [CE NG S BT/ SR ISR i SR A0 G E T 3 8 |

R EE, BHZHEAEL %> TW5 20 ~ 60 ROBEEHE 9% (BHES %, ke s) Tiio7z B
BEXEEO 1 AMAEELTTHMICb > TEMLZ. &FE, WoO3HM (A7 1) EAMBICE
DEIARTNT+—F =DA%, 4~6HH (A7—22) F4FEOTHBICED (BEEMNE - BAD) &3
ATV = —BLUOHREEMICE > TEFEITo7. 1, 4, 7 H BRI, AMBGHE, MEREZ 1T
WHRZRIL 72, MEHh o5k, 43I0 B, E¥ IV B, ¥, U4 F, E¥3ICHD5DOTH-
7o, HHREEFEICL > CHRERENEAEH L. 5612, HEERICET 27 v 7 — b2 HRATIro 72

W B E DR DR IOV THE6IIRT. 4 HHTIX, 1 HHE 2% U EOFEERAEEKTHAS
N7z (%6). 7, THHTIZ4HE EHRTHRESBMLEDSBY, RERVEPKRT L. 5612
R, R AKSEIBRELFRL L) 2R LHEREY A7 (F6) .

MEHhOEs I B, E¥43IVB, E¥IVCHRIZ, AT—V 1, 2%BLTHAL, 7HBIZIEEHEM
DT o#EEz Wz (K1), M ORERB L F LiconCidEgELZ MR L (K2) . 4, =
DOMEDOMFEH E S I 2OV TIME L T wns, HIEOHADICL VKT L TWAfiEELEZ 5.

FEEHIE T ORBEZEBINE IZOVWTETIIRT. AV F B IISEIREL R L. 2AECE
DOENFEIIAT =TV 1 TIHEL, AT =V 2 TIEEADBIZENIZRY, MiEEmPER I LIk oTHE
WEAHMLA, 2F0, 27— 1 TREKKTBLOEFEREOETIALNLD, BICE)BREA
DICb L, MEEGMMT I ETIRTLZEFRAEBEL, 2L ) ZAVF—, 72X EOBIGE

£S5 WEREOHMIK (5L

P51 5B % o

e H 1HH 4HH 7HH 1 HH 4HH 7HH
=& (kg) 63.8 = 12.0 61.8 = 12.0 622 * 11.8 520 * 85 50.7 + 8.4 51.0 = 8.1

BMI - 23.0 * 3.8 223 * 37 224 *35 214 * 38 209 * 3.8 21.0 * 3.6
HFHmE (kg 272 43 262 * 4.8 264 * 42 194 * 1.6 19.0 * 1.5 193 * 1.1
RRREER (%) 227+ 7.0 230+ 73 223 %73 29.7 = 7.1 29.5 = 6.6 28.1 =79
g = (kg) 2.7 %04 2.6 * 04 2.7+ 04 2.1 = 0.1 2.1 =02 2.1 % 0.1
ffoKksrm (kg 358 £ 1.8 345+ 1.9 35.1 * 1.4 264 * 1.8 258 £ 1.9 26.6 * 1.4

mean = SD (BEn=5, CHn=4)

£6 WEHEOEMIK OB (5 5)

7% Bl Ui otk

{Hl5E H 4HH 7HH 4HH 7HH
h & (%) 33+ 14 27 2.1 25+02 1.8 +12
e (%) 35+23 27+ 1.8 23+ 1.6 12+14
H o (%) 3.6 24 2.1 %28 21 %15 0.8 + 1.0
HRGTE (%) 37 2.7 22%19 23 % 1.4 04 £05

mean * SD (B n=5 LMn=4)
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(ng/mL) (ng/mL) (ug/mL)
60 120 20

50 100 16

40 80
@ % Q12 =
™ 30 i 60 i =l
i & == K 8
NEL y 40 N
ﬁqu ==Y ==
g 10 == g 20 =]

1 4 7 (H) 1 4 7

¥ NR = 2Ll
o7 L —— 3 EE#HETH B,

K1 IMEhEs Iy B, ¥¥3IUB, ¥ 32 COHER

(ng/mL) (ng/mL)

25 12

20 N 10 =o=5 % Total
& 15 =1k w8 8=k Total
H% 10 =L E 6 B 1% Free
g L =M= Free

5 =]

2
0 0
1 4 7 (H) 1 4 7 (H)

ML —— V3P TH B,
Yt F v OIEHEHPH TIL Total = 1.6 ~ 3.7 ng/mL, Free=0.4 ~ 1.1 ng/mL T 5.

B2 ImiEhIEEE, v o

DI 22 EDHSENII R o7,

ROy I VENEICOWTETIIRT. E¥I VB, E¥IVB, E¥3IVC ER vA
F U EOBEMEIIAT—T 1 TERIFEFIRMETH Y, A7 — T2 TREIMEMDSASNI. 72, €43
VB EEY IV CUEMTEREMOEBEIZL o TEOENENTZE LG 272, ATV 21lBVWTAT—V 1
LIENT, B8 I VEREEEARICENL vz ©8 3 2B, HSEBIEOMINCHES, ARy —t—
Y, E¥IVB L, S, SAFERLAAYV-—b—VR 0N Y IV}, S, APAE IE
L, HEICL > CENRZNERENBEIML 22D EZONE. EXF VOBNEIIAT -V 1 L AT —
V2TIEETIHFTV L, A HEMUEIIRRWEML:, X F Vi34 2 EmIilEINs7290, 4 HHUK
THEINT 2 EHEAHIML -2 812X > T, BREICOTLREMAA S L.

AW ICAS N BEERO T ¥ 75 — MERTIE, HHEORE I 6 4T, HE, AFEORTHB L
{87257 4°C, EROKTA84T, BENORTLEETALNZ. F72, 4 HHUREICASEIZLT S
LT, TNHOIER, 2 TLHRERLAERR, BENOHTUENALNT.
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Kb, KEFERORNO 1 HEMZEEL TITo72. ZORE, FLALOHEFREIIBWTAT—
1 CIHAFENEIH D 26T, A7 -V 2 CEAEFBNEN MLz 13w, €8 3 Y oBEIURE D
Wi,

AT =Y 1T, TAVF-RLATCEOBIARIZ L) SEREKERD, SBHEOBIDAL N
Y I VOBRHIEFIAL LTz (R6) . AMOAOBEFIIIFFE IR HEF CRNEZF S, R
HRLE% EOHBEEROBBIC L) SFENES S Lz, TOOMERIREL 2D, FEILR
oYy I B, E¥3IVB, EFIVCOETZIHRVEEZLND.

AT—=V2TlE, BIZEYEERNE, BADICR-722 8, fHE&mp v L2 X o THRIZE LD

Wil

Bin, AMoRE - AFENEOHMMAA LN, 4 HEUREIE L WREOBRDIALNZ»ro7z. S 3
YRRV TW 2D, BT 2 EmBoMEMcXoTey I JENESHEMLZ. LarLl, EY IV

B, ¥ IV By, E¥ IV CIEOWTIE, MEHDOE S I VBEDRA Lt 72720, Mgz T,
VAR EOBEBOMMI L2 HZE), TNHOESY I VAREZHL T LR TS

FE Y I N L REFTICB ) 2 BHORESHE (EAG@HE) " Lk L-L2h, EY I VB,
V¥ 3IUB, E9IVCOETHARLTVES, ZOZEnbd, BIZEVDODADEETIILSY I VAR
HHEET BRI PR 5 ST E 22,

MEHOERE EFF VRBEIZOWTIE, 1HEABREEOBIZE) OAOEEGTIIHMREIND Z LG
Mol BEERET 5L, EREBIUIEICEEZ AL ZLICL o THAZZ LA, EROIM R
AR CE 2L LERAH L0 Lk, T2, EFF VIENEIID R WS, 1 EMEETIEIRZ
LWz EDURENT.

HE - DUIKHIEIED 3 2 RIS Cirbh g HlAE i, Mt aERICR--EFHICX > TH
W, NFA IR X RGO L TR A S, FLYE CTHILZHER BN O KGR TR 72 & OFERDS
ANl aNTng Y, 2ol ehbd, BEBIIBIT2Ro7-EFIILES I V234 7 IVOEIUR
RrBE, REZERPEMNETORRE 22 2 EAVRB SN,

SRORBE ) RSN 22 DTICE LD 5.

£ FRERENE

1 HH 2HH 3HH 4HH 5HH 6 HH

IANF—  (kcall H) 1101 £ 280 933 + 327 933 + 292 1409 + 272 1273 + 244 1225 + 322
T2AECE (g H) 164 £ 42 139 £ 49 139 = 44 435 £ 63 257 £ 52 328 £ 69
% 3IYB (mg H) 013 %003 0.11 = 0.04 0.11 = 0.03 0.25 = 0.06 0.34 = 0.06 0.39 = 0.07
% 3IYB, (mg/H) 007 =002 0.06 = 0.02 0.06 = 0.02 0.65 = 0.09 0.41 = 0.08 0.80 = 0.10
¥¥3IrC (mg/H) 0 0 0 255 58 56.8 = 5.7 239 7.0

LEER (ng/ H) 19.7 £ 5 16.7 = 5.8 16.7 £ 5.2 251.7 £ 539 258.0 £ 51.1 227.7 + 66.4
[l (ng/ H) 391 33+1.2 33+ 1.0 102 = 1.5 6.8 £ 13 75+ 1.7
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Vitamins (Japan), 85 (8), 400-404 (2011)

The necessity for vitamin C intake at the disaster

Akihito Ishigami

Molecular Regulation of Aging, Tokyo Metropolitan Institute of Gerontology (TMIG)
35-2 Sakae-cho, Itabashi-ku, Tokyo 173-0015 JAPAN

The big earthquake occurred in eastern Japan on March 11, 2011. I pray for the souls of those who died
and I would really sincere sympathy to the affected people.

Rice ball and bread, and soup will be distributed first at the disaster in Japan. However, the rice does
not contain vitamin C at all. Therefore, if victims eat only rice and bread at every meal and can not take a
side dish contains vitamin C, they become vitamin C deficiency state soon. Here, I would like to state my
opinion about the necessity for vitamin C intake at the disaster.

Key words: ascorbic acid, disaster, stress, scurvy, vitamin C

1. 1 FU®IC

ERIPLBLZ 4 75 ADRD, EHICLERWRAD LT OURHOREIZEDOW TV L) ICBbN 2.
oL, RE LTESRERLL, ﬂ%%iﬁ%#%&<éhfwéﬁ&ﬁ%<wé®ﬁﬁ%f@é.ﬁ
RETEEET LI, BELERBOBRECECOERICHDIEEMIZE) LTLLETHDL. T0720,
IREAEEL ?E#éifi TR Z e BT A I % e S n. BT TR, HOORENRZW A
*HHEICEH TGRET 2 22 b bARv. HAoEFIZ, HERSKRTT, K074 T7ELLDFA4D

FEBENCLBIRER LR 2 EOEFORAIZL Vb TWD

ERBERIE, PRS- OO L RBREORENT T RO VIRETH -0 T, HRERZNE
X2 B ADEFIL FRIIAXONTEZ DAY =BT E 5 RAMDFLOBIZE) R/ 2 ED
%L, TNLNOFEELRTERLREW R LI3BALZENTE hholz. BN OBLZ4 7 AV -7247TIl
HHEONEL K, WEINTE L, #licd L5, L THFRICEIN TS ED VW,
LB, THERBEHR N THADEFEH > TWEHADNE . ZOLHIZ, KREEBDEORZ 2w
KRBT, HEBLENELZDHL DI 4 DRFELKIBIRE L MRS 57201213 E0 X9 xR
BHOTHA ), RERICLEREERIILSAD L. RETIIEALOHILLLT L, F8KM,

* T 173-0015  HUGHERHURG X S HT 35-2 E-mail : ishigami@tmig.or.jp
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A ML AL EICLDHBEDOSLVESY IV Cl2OoWT, NEIRBEIZA S N AIER & B O LM #
LTCEDEINIZEY IV CRERLS VO, FOHEIZOWTHRT S,

2. BRICFEZICCHETATLEWL

KEBBICEAHSINLZEFEIBIZEDR/NY, ZL TR 2 EOHYIIZLAETHS. FIEZE LTH,
i, B3R EORBEASEA I NL DX, REPKRDELENTLLTIERVOTIEZWA., HANOTRE
Th DB ERFEITIIH 70% % 5O 2 A LINC S & 237 B2S 10%Fi#2, FRE 2% R4 1
TWwb, F72, RUIRLAEIIITHEAKROEY I VHIZY Y IV By, By, Bs, E, A 730, %R N
YNFUVER EXFULRENEINTVILS, EFIUBn A C D KiaEEFo{GINTVARW,
HRETIZY 0% <, ANV T 23L%0THL. BIHbHARANOFRIIBRTHY), KERKIZHBKE
BRLTEHTELLIICL TS, 2070, DAEOEM b KERIZMZ TREKEZHEL VS, L
ML, RIIAZEDPLELE T LT RNTORBERYECHREZELTIE 2. FICARTHRY S IF5E8 I~
ClEFoLEFENTARV., 20720, BHOEHE TIPSV OREAENR, ¥ IV CEHFALEIEY
Bhrwk, R TEY IV CARIREIZRS.

3. EZ23I2COARER

Y IV CIKBHEDOESY IV ThHoH0, —FIZECEMLTHR2HE CICHRE S, fodTED
BOTBLILETERW, 20720, BHOEFNOLE RS E2 ZEOICHEINT 20E D H 5. KERIC
BIZEDRNRY, ZLTKOALPESEL LTETE 2o 28E, RPTESY I Y CARIREICRD
K4 BEMCEhOE sy I CPIFEAEXY TR EDREINTHE (MDY, LaL, Kofte
73V CHMEIREEIC o726 LT, BECIERIIHZY., ©¥ IV CRZERPHBEDLDIEBLZ3
~4rQBETH 5.

Uy Iy CRZESE LTEPSEIIFES L CMOLNTWE, FRIFLY B TOBEIMBEIE A VLIV - /N1 —
% (Moller-Barlow disease) & XM 2Y BEMIFEICIZ W OO R H 5. HIZEI L ASNS
FERIE R G DzE, B, 5 ORETHLD. 20k, KSR ERBIBIIKE LS SHHDL L%,
EROBEMP» S mROMIMA L K oG, SHIERS G L, &, HE, MR 05 b s
AHNDL VY HEMFFIZARANOE Y IV CENBLZ300mg LTICAR L ERETLE Vb TWS 7. A7z
LORMIZIZEE 60 kg H7- D BLZF1,500mgDEY I Y CHEZLNTEY, B3IV CrE&ThVE
HEH 60~ 90 HHFET 724, ANOY Y IV CEDP300mg LLTFI24 %Y. F/2, #EHER AoMiEd ¥
73V CIEFEIX05~ 1.5mg/100 mL O#FFIZH 5. MEFOE S I ¥ CIEEAT0.2 mg/100 mL DL FI2% %
EIBMIROSIEY) A7 HIEEITE T 5 .

4. E24ICCOHEE

V¥ Iy Clxamn, AN L AREICEIDELEESN, ZOMEBEIEIC2008HIZES. 20
HHEOOEDIE, ¥V CHEROT TEICHEET AESBREZEZHETL-DIEEINLZETHEL.
72HIFEEZ T DICHIBEOFR T A NF—, T4bb ATP AL 2 ITNIER 55\, ZORICLT
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F1 2O DKIERR] RO MR (B 100g H720)

T AV F— (keal) 356 LT/ — vl (ug) 0
K55 (g) 15.5 L5/ = (ug) 0
7o AECHE (g) 6.1 o7 (ug) 0
fRE () 0.9 v% 32D (ug) 0
faAIRRRLTR (2) 0.29 Y% X~ E (mg) 0.1
— A B AR B () 0.21 ¥y 3IvK(ug) 0
ZAiA G AR () 0.31 ¥ 32> B (mg) 0.08
IL A7 18—l (mg) 0 Y% 3 B (mg) 0.02
KAL) (g) 77.1 Y% 3~ Bs(mg) 0.12
AW (o) 0.5 ¥ 2> Bu(ug) 0
R B HE (g) Tr * F 47~ (mg) 1.2
A LA (o) 0.5 ek (ug) 12
Y E (g) 0 NV b T U (mg) 0.66
BEFER (%) 0 vxrF v (ug) 1.4
iy 0.4 v 3 C(mg) 0
F k1) 7 4 (mg) 1
#J7 A (mg) 88
HIVy 7 A (mg) 5
<7 AT A (mg) 23
1) ¥ (mg) 94
# (mg) 0.8
Wk (mg) 1.4
§i (mg) 0.22
~ > H Y (mg) 0.8

*Tr: f/Nat#ED /10 EE TN TV 525510 KiliTHh 5.
H AR £ iR e B 755 2010 £ 1

EHRRRDFE T 5. HRIC, SEERRIIEE L&) AR L 2 ) S O 5N, WA ML 252215,
ZO70, EELDIERO T AN F —BEEPSEAN R VIEEBREIL AT L. € I 2 CIBHE 200G
WREHETHOICHEESNSD. ) VO EOOHEHIE, A ML AREDOTLTHLEIBRHE L) S
LERNVEY, TRLF) Y EELDOILELRBEROMHEFLELTEY IV COMEHL, HEINLZLTH
5. RERIZIIEABRA NV ADLEDT FLF ) YOEERFWELSLL D, 2O L), FEHIZIES
COGEN, HHHAPLAIZIYDESY IV COWBRNEEOAGU LIZEh 5. 2070, €¥ I
CHAFNPLEMTE LWV EEED FICRORRREIIR S, 2 LTINS,
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M1 b roRMERECMERDOE S I 2 CREDZAL *
HENPHLE Y IV CEOmg KON 10 mg B L 720 HIMER K MR E & 3 ¥ CIEEEORRE(LE R LT
* Pearson WN (1967) Am J Clin Nutr 20, 514-527 £ )

5. E2I> COERNE

KEBHRZRICEY IV CHEMRMICELZLE, RONZER LA WE W) WELRBE2LSEHE L VW2 D
Lt LaL, IREPDLEFELES, ERNICEY IV CEENL L) o728, CoREOL S 3
YCEERTNEIVDOTHAS ) ).

B2 DT 27220 ~ 30 O 2 HARANB M 6 At R E§ 28200 1 BHEIUC X S fidEF~or ¥y I~
COBITERBITHE, ZLTURPLOLE Y I v CHHEEZ R TIE, 100mgdEdy I ¥ C ZHHE
L7236, MAEho sy 3 v CREERFEMISEDICONTHEML, BXZ 1SKHTEY—-2I1GELE. /-
JRFEANOES I 2 COHIEIZ 100 mg DY Y I ¥ C Z#BILHE, BLALESY IV C O AL N
otz INSORBER,S, EY Iy COBNEIZ I MDD/ 100 mg 2SEY TRV EZLNS.
100 mg DE Y I ¥ CERALZEEITIE, MERANLRRICBITL, KPS PRSI VL) THS.
L2 L, ZoORERE2 ~30OBRFELBEOT -5 THY), FEERLBEFD, WHETHFEUHBREIES
N5 LIRSz, HETD 20~ 30 KOREE 2 HAANB OB RO SBEH SN0 EO2DHEIC
L2d &,
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6. E2ICCHPEFTNTIVIESR

KERTOHOIBWAFLR T, €IV C2EH0HE Y, ETHEAEEZN2ICE LD Th
SOEGDEHEIZTICAL DT TIER VDT, VEDOHETHL. ZOHRT, GRIHICHEGET 2L AL
LT, BAMCAEY IV CRELENDZAEMIL PN ETHL. Lo biZid100gH720) 35mgdE
FIVCHEINTWE, ZRIIEIEESY IV CHL0bIT TRV, MERWIIE S I C2ENLIEE
WEWEROVDEDTH L. BELRLIE, LA bIdHiTh R EBEMZTH, LBV dodilse s
INTVEFYTUNREY IV CRBDNOBRELT, EII L CORBEH VT NINSTHD. FD
720, BICE B IV COBPENIFFICAR . T2, Lo b a2 4 AL THIFRT b F
TALENEEY IV CEBNDZEROVDEDTHL. LB IZIZKGHPH 0B DETNTED, H
T 5 & ZOKRGDHEFEL Tl NS, WTHITAEM L IFFICE D, ¥y 3 v ciddnicd <, &
ThFYTA100gH72VDEY I COEIT1I5mg THSH., KT b F v TAGMTHITCWL720, hu
=g LA d LD EL s, Lebndbohal) —i3100gH720) 76 keal, KT b F v 7 AL 554
kecal THDH. KT MF v TA%Z—FIZL L EB\BEIUL, B0 —F—nN—L it KEHRICTHD
BFREICEY IV CERENLETLLT, KT M v TAZEL05 L O TRV,

7. E23> CEH

EMmPbTHREEDEY I Y CIEEED2S, HBWAESICENLL TV, B IV CE4 a7t
V2= (10%FH AN EED 1213100 gH720 120mg DEY I v CAGEENRTWE. T2, BitzHw
TV EbEY IV CEIARDD 1,000 mg & C1000 72 EOHELD IR, AFLLT L, HELR
FTVOTIEZW, EH)LTHEMPOLESY IV CEBINTEL2WVWEAIZIE, €8 3 Y CHB» ST

E43CER

(mg/100g#) ? 10 P 30 4p 50 ool
ey — 1 ()
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ENa o, I 35 O
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HFPFYTR _15 &

rTh _150
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KERICAETHEY IV IIE Y I CRTTIERY. FIZ, ¥¥3I VB, By B Bn, TAT7Y >, /8

YNTUBR ERR, ATV, IV CREDKBENEEY IVIE, €Y IV ADEKGZEDRALES I
VICHARTRZEDPLOHEED R, AELFLTH D, L OFHAOKBHEL Y I v RFEkesy I v %
—FEICTRICEINT 2 HEE Yy I VHREDRY 7 RoF T AL M ThAH, BT TOKREE LOEF
DB, ZHEEOLY IV EEOG R Y72 1 RKTORAMATENL, PR ZOR) y7I&EhTn
BEYIVHARRTHILIEBVEEZONL, 7)) AL PEIZHADAETHIIERTE 2 VEES
R TFRICHRT AR HWE LTHESNTVWADT, BEEZ EOBRABIZIIAETHLEEZOND.

1/

8. HhH)IC
22 WHEFTC BB AIRBOFE - F0 72012 Mo B i
TR 23 4F 4 H 21 HICE A5 878 B SR fa s 2k LY B REODHE *

- ) (k1 A1 HS720)
TEEEFRR LS TR, R, EEE, B,

e, TR O b S oMl < D iEE 2,000 keal
RT3 » HETOMHOHREE LT, “f@<g 55 g
FREREFTIC 517 2 SR AL O - FEAHo 720104 ““7 1B 1.1 mg
WO HEE T 2 RROBHEIIOWT OFEg 12 mg
$fior. COMEBTIE, E2RTE RN 7 C 100 mg
FHii D7z 012 BT O HIE & § 5 RKEDO SR DR jﬁggg%ﬂbm%ﬁ%ﬁm%ﬁuﬁ%@%;wﬁ

SNTwsH. 20 ZEEE% Ci, rlﬂi&i& ﬁﬁ =5 H & ﬁ$ j/:NTV.rln\h/l:;;o?p/stf/houdou/Zr9852000001a159-img/2r9852000001a29m.pdf
RAEOFHE - FHEOHZE L TORTHDOTHY, B

KEF3 r HETOMICBI 2 L ERFEEOHET HINE L, FFICZOBEBTAE LR T VEER MM
L, HEXT-o7ZERTHLD. COFEBEKOTIZLESY IV CORBL D L. 72 & 2 I EEDET
W, EY IV CHAAREL, BIROMPPERSHN/ZLE LTH, ©F I ¥ CE2EITIUIE CITERIZ
WET L. KU EIE[3. €5 I VOARRER] TR L) ZHHERE RS 2w L TH D
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Dietary managements after natural calamities and mineral contents in
emergency diet

Mamoru Nishimuta

Division of Human Nutrition and Applied Physiology, Chiba Prefecture University of Health Science,
2-10-1, Wakaba, Mihama-ku, Chiba 261-0014, Japan

When a natural calamity occur, dietary support to the sufferer is one of the urgent problems in maintain
their lives. Keeping food and drinking water in stock before the natural calamity is the primary measure
for the purpose. However, when all the stock was lost at the accident such as Mega Tsunami in East Japan
(2011, 03, 11), emergency support of food and drink was indispensable. In this article, quality and quantity
of dietary supports is described according to the three stages after the accident.

Key words: natural calamity, dietary support, minerals

1. KEROEBERIE

POTOFRBIERTIE, ANLARC, U2 ERE Y Iy - I 2T NVOERENE AT Z L O
Bdhotz. LhL, BELZHERETLLOICLERFEERIE, KEROBEKEFIZLoTH, HEEFLZES L
TWBLANIZESTORELIIEDLLWVEEZEZ DO TH L. BEMICIE, BEFICL-TL, AF
BRHEEIORENDL T AV F - ERBERFENT L I LI Lo TRENHERFSNDL EE 2T, KEROAE
MEAEZLODVERTH 5.

WHBFIZE o TUE, BT 2808 - AEPAFTETIS, R 2XARRNERD, TOREIFHT 52
ET, KM - RARRICIESRIRREE 20 5.

L723o T, @EOHREFERITMR, THECMAL, FHH2EIFHEATE 2 ERPIEKZMET L2 L
EEOOLNTN A,

7272l SRIRED D EBETLIREICH LT, BESCHKEKEZRET 2 LIIUNERLTITHY, @
HORERIIIETIOODEEZEZONL. MEEMOREXFOHFEPITRLERML, KEOMZ % HiEE
THEEDIE, MEMHLZEHRTLILOEETH L.

* T 261-0014 T-IEWIEULXASE 2-10-1  E-mail © mamoru.nishimuta@cpuhs.ac.jp
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2. KEEHO 7O RABEENEES

KEROBRMELZZEZ 2551213, HEPLEIBETOTa L A2 EEIICE 2, BIEFIZGC TS
BVENRD L. LizoT, 72— X1 #KER, 7x—X2. HELEEREN REW), 72—-X3.
B SRR (M) 1ISh I CEENELZ 2 Thb.

21 71—X1. #HEEH

WHEIX, FEOFGEOT FTHEFNAT D, 947542 (BR, TA, Kb) OFHz-HBES Tl
WA A R LB CTH D, SN D OFEWEDEr RV EBESINS . BEEIZE > TE, BT 2 HkH-
FERPAFTETI, LR EZASRIE 2D, TORIDPFHT 25 & T, KRy - WARIIZESRIRE & 72 5
SO L LB ELEZEZ LN TWEDIL, BEGMEIKEZAVF OB TH L. Lid>T, #H
DR ERIMHZ, TEREAL, W2 B FEAETE 2 ZERHRKE BB ERELITIHE T4 2
LEEIDLNTWS

RHAKREK T, W*éﬂtﬁ@@%<#¢& LoThbi, FERICER SN ah o7z, LT
PITFRS N AR IRESREL, REIAE UK E AR 2 MG 2120303 & A ERICT B WIT EE
RLDTHolz, 72721, SHBIEED L EHETLREIIH LT, BRPHEKEZMET S 2 L IZLERL
MBI THY, BHEOKERIIIHEIOODEEZLND. MEEMORASEOFEPITHRLERL, KEN
DI 2 % RS 5 L L bIZ, HEMEZEHTLHILLHEETH L.

22 71I—X2 #WHKLFEER (RELE)

WS, WIS TR AR A IR0 5705, T4 7 T4 VIFEIHET, HH ST EEIT e
BOBESHNETH ), LELFEWEDOE LR EGTTPRETE 2., (BEWEPHIEE ITH < L TICH
AT 5, —HOWEBIHEWE LTI LV.) COEBTOLELEZ LN TWLDIE, XLk
REKE Z ANV F - DI TH 5.

L2L, TANF-RRKELZOMBIIEF L L TORETRKOLNDL L)L D. 914774 Oz
oS T REOBERE 2T H7-0121E, BEREMHET 2L 8512, K - HHEUKOER, TAR N
ETATHERE, 7203, ROARM G EOMEEHFHTEZ 220 L, A M—T7HOEEL, KEHWHHHOH
RERHML, HEIVKEHBELOHESRPE 2, EEEOMELREB LICE R, T2, &
AR BTEZL &, Gitlld 2 BB 2 JEIER G 8053 % 7 V7 EORIR & 7% 2 EMFEIRIZZD.

HEWEOEIRE L, WETRRZMLmoM, R EIRESERLZ 0> 75 4 745, BEY 2 —
A, AEEEEENLE L CIERHKR L RWRHEL ED, BAURLBOL TSN OE I NS, EEETE I
LT, REMfREZEE LR (BT A2 ME) bANTH 5.

23 71—X3. BARLER (TEH)
WEHER LS HEHR S BT IS BRI SR 2 X 9 2% 578, 94 774 LV OFEIHRE TR, 5.
RIHAY 22 AEHE BI AT RE & 72 o 1o O FARRIEIE, HKB O ZEE L, EFEIUEEZ TR S EDH, £
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RLWEFZ MG 2 REEHTDH 5.
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3. BmDREFHIFEE
o

T a3 X D AR Z BT 2 720 IR S EN LR SN TS, HEEMIIE, HiERm,

MEEO R, L MoV b Aan, HEEL, FPOENI, ROl T, W UHRFELBE 2 L 2B % EOTERE
BHY, HECHELZEMEBECRBEL TS, LrL, AHARGOIIEACITRPHMOREICHES T,

% SN T2 EROATLELRERPUHET S 2 VTR OIS 5. T/, % Sz o S35
T2 AEETIE, HEOAEFEL IRECRL->THY, TRLELFRRVBEBENTOLHATY,
ZO L) R EFEWLEO LD S b o AR F V.

4, BRI BEVERDARPTWVIXTIL

WRBOERALT, TAVF—BIHESNETL I EIEDH G TE L), MOEBEZIARET L
REMEICEH LCHMET§2 2 b HEETH L. — KIS, ANICHKS M WRERIE, FELSTWEE R
N5, IATNVTRUTDEIIZARS.

AT IVOEBPFEETMN 22 1R VY ME LN VOEFEEF NS I 250V T, Ml ExE
HWHFAEMNE 2> TWDEIATNEA YT L (K), 73T aMg), V¥ (P), HEh(zn), £ (Fe)
DSTLRETHY, FLELPEERBEIER CTCHLLDIEK Mg, PO ILHETHL. ZDH)H Mg & PIFEIC
DIFESNTEY, KITHBEOAPEMFIELMVTH ), MEEOEFEMERICEKL T 5. 72, Ml
LAV OMEF DR D I AT VT, MBBANE DS E 2 AR & o TWE I AT IVIE, FRY Y
L (Na), 7a—)v(Cl), ZNVI T L (Ca) DITHRTHY, WINbFEAELIEMEEK TCHL. Z0H b
Na & CalZBFICHF SN TBY, ClOEEIMIZAM SN TV vy, Lz2s-> ¢, BEERMIZIE, K & Cl2A
JELRTWVIATNEN) T LIZ% b, KEROL) BEMHTK ILIECARET L LV HRND S\
IZFEBRIG M T RZ T S v,

5, #7) X2 b EAWEERKIEMETENENRETH I 2T

FAIIAZHRIZTA BEK) ICEINLZ X2 EOWINRZHE LY. BEKOLZAZSEEHR

F1 WHILFEROH

FERF KFEMH), kRFR(C). EXR(N)., #*H(0)
Eonfinla HmRast ZDith
WHBIRTIL ERE SR =%
FEIARII 100mg/B L E K, Mg, P Na, Cl, Ca S
WERTE 100mg/ B K
WETEI 1mg/BLLE Fe, Zn Cu, Mn
WETHRI 1mg/ B Ki# Co. Cr, I, Mo, Se

B3RS | Mg, P, zn Na, Ca
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%L, Lad, <Dy Iy IATVERERY Y7 EEIEETEHERSH L0 TYY, RERE
IZIFEY 32 - I3 F)0VOHF 7)) X2 b (Multiple Vitamin & Minerals, Nature Made, USA) = vy, €% 3~
I AT NOEFTHELRE (2005) 22T L O WCEE L. LAL, 7Y A MUK EPAHEENTEH
59, TAMBLAELED15% % LIRS, ¥ R0 EPEGEINLIHHR T 2 - A% M2 5T L TKOHE
BEFLELZY, POEBERIEITE LeD o7, TNOLORBRNS, REZEDOT 7)) 22 ME, KEROR
BFRMAGICEHRT 2 L E 2505, KEROWBIRICEAG I NSO L FEK) FLOEAFTIE, €3I

IATNVOH TN A AW THL K EPOMREIETIFTESNEVWEHEL TV

6. KERORIBHIGE

Na O ZHFHERILHETIE, Na OLEEIZ600mg/ H (EHE LT15g H), AEOHERL9.0 g H A
EIREEIN TS, F/2, K Na BOEPUIIMELZKT S, SIEOEHEAEHE SN TS, —J, Na
R ORI LEE S, BEOLEVWEREZEREPE IRV, L2 > T, WEF I
FTAHLEFOEDICEH L CIIRET ALENH L EEZ NS,

A b ERRICE L 72 EIE (Na) OLERIZE T A28 ClE, &% 6 g/ HEEEEIZHIBR$ 2 & IEH ML
FEHDOMEPHEIARNT L, FEEPOKRGEENET L, BEPEL 2729 F/2, &% 6g HEEL
HIRL, & OBz AMd 5L, T Nald 100mg/L FEFE TET L, #IZFHo Ca & Mg iR
HI 10y HCHBEOEESAMN Z/To/2L SO 10fBREEFCEA LAY, ZoEE, &6 g HITEER
JET, RREL7ZNaZBPOEET 27010 FWRINASTLET 2 EMIRTE 5. $72, A% 6 g HREMAG
L CHMEREIT) L Ca b Mg DB L 2D, WFESHELSIbNY. S512, SR L mmE
BRORREAEKTHE, NafBIE L Ca B LV Mg O AN IZBEFRAH 1, Ca B LU Mg ORI 5
Na BEREART L. FNH1E, Zh2EN63 B X061 mgkg fAE / H (30-49 %, B (AE 68.5kg D
W%%&Lf%ﬂ%ﬂnsﬁiwmﬁga>f@ot”.Ltﬁof Fx OMEH R HIE, Ca s Mg
DM ZEHEFET 272012, MABT T, &2 Ny OEEN BRI ENEF L WEEZOND.

ﬁbwiﬁ%%kﬁ$§ﬂﬁﬁ®%%gitiﬁﬁitik%<%&éﬁ,%W CH AT 5 A
OB L T, #RoTFEL L b2, HA0MOREEEZINZ, BEAEFEIFIZEbE CRIZEY EINT
EDMLETHIETEBLIIMRTEELEE R

X ®m
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Nutritional management of Vitamin Control in evacuation cente

Hidetaka Mizohata

Kobe Shoin Women's University, 1-2-1, Sinohara Oba Noyamacho, Kobe, 657-0015

These are the records of Asiya City when Hanshin-Awaji Earthquake hit Kobe and its neighboring areas.
Food and lifelines are one of the most important problems to be solved. It is very difficult for people living
in the evacuation center for a long time to maintain a healthy condition because of shortage of food supply
and lack of nutritional balance. We divided the issues of malnutrition caused by staying away from home for
a long time into three stages and dealt with them stage by stage. It is necessary to consider not only urgent
measures right after the disaster but also a long-term support system.

Key words: Nutritional problems in evacuation center, Nutritional problems in medical institutions, Food
reliefs, Other problems, Tasks for the future

1. EU®IC

1995 4£ 1 A 17 H OB - R RES I, BHEEED D 5w 2 KRN 2T’ 5.2, 5% OfE
RREREER L. KBTI, SEEOFBEBIEBICB) 2 KEROLEICOVTRRT 5. HEME, A8
757 F N GRVER 2.5 km, BILAI 83 km) TH L. BEKTIE, REOWEDIIH, HEFHLEROENT A
TIA YT RCHOERCHAGEILE 2 ), T2, EBMEOTH, ERHEROABIIBEIIIZE > TRE
R 5720 BT OB SEIEIC B A IR ERMPTIL 21 AT CH A, 1 H 19 HiZix 51 7B, A
BEOMEEEFT S Z 0o 7. HEMIBO T 475 4 JEIHE, KEHAKSE (1 H 31 H29.8%, 2 H 27 H100%),
HAMEIHE (2 H 15 H 2.9%, 2 H 18 H 26.9%, 4 H 10 H 99.8%) , TEAIEIH (1 H 22 H-% 11 Brsg&eq8IH) |,
Ba I HRER 214%B A B2 o722 M b %2 CHEIH, THOAILZEERIE, IRMTHA24H1H, RKE
ME#EAS6 B 12 H, BHAMEAS 6 H 26 HIZ 45 L7z 2.

2. BEMICHITIRE

BROBERIE, —Uhore/NMgIEDY —t—2 CARVNER), BIZE) 1EE2FI22—8Nh, —
* T 657-0015 AT IX AR SEUCEEEFILET 1 T H 2-1  E-mail © mizohata@shoin
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R~ b UE (BN . RIRCAKT y 718 b~ b LA GEEVNERS . BICED |E (R R
HEER) R EDLBEOENRD DD, ol BB SN o8I H D, KREREEIE LY. #
KE2TANCLZETL[ENIOWTIE, BRERD> O MEFENE (6 H18H) £T, RELEZMIHTL2
EMTEL. E-MAH22H252HA8HFTT)IE, BELARMET 2HHLLIE3IAHICIES)
HWASOHENE R EICX ), ARAEISE SN AFEAERZ, SE» SV SV, ) Hofy,
A VAL v M, HE MOVBERRE, ZOFFARONLZ O8NS o7 L, BIZED, EFN
yEwvo R, W%, 1 HOBNEER, HA A0 - B - ¥ TRECRE o7 %:%QH9E
M52 H20 HET) I, 2 05 HICKEKIEEH S, KEROKESEARLIHEL -2EELE1H
850 [ (A 200 [, &£ 250 [, &ﬁmﬂ%ﬁ%ﬁéﬂt.%$ﬁ®*#i,%mf%%ﬁ%hf%%
bOTHo7z, EARPNOFEBIZHTHIGT LI 40, HlcBwTid2 AP0 BEIE, %4
Pl y NEFEIZNL Y ¥ v & ERIEDM W72 1,000 H (BA£A 200 M, B/ 400 H, 4400 H) O3
DIEFELAY. B G H e HUR) &, BARRICRIE2 AL, » v MEFE, WLRAY O T, iR
A2 1,200 OB DIZ 7572 Y

FIE, BEEED T HICEIR T 28K AR -2, HAEIER Th2 Y

F21k, HEFEOIHOBERBITHL, £31E, HEEOIHOZ AT —, ZRELZOBENEL T L O
720 ThHDH. HANOEFHEIEE (2010 £ & (30 ~ 69 %) OHeE P LT R (HdtE, HLE) &
R L7z, TAVF— O PHLER L, FEEHL VI THEE L, A F— ZAECHE, 7Y,
RAEE, LEREZHMZLTWAD, E¥IVA-E-K-B -C-ZEE- ) TL - ANV ILh T4
DUNX, BEEDTTH-7 FFIC, B I Cid, LEESSmg LT AL, 17.6 mg EIKMETH - 7-.

3. BHHEMICHTIMEE

—H GIMIERTRC L [/ U ) 13, FhiG Bk B L OBIEOMEREZELEL, BIZOWTER 2/ BE Lo
I, ONERO S AEZRRADUEBEDIL L, VI VRZETH2ZZD2LENH o7 72, B
MRS ML, HER 2 & Q@R EORE, [, THERZ EAMETH 72 F=HE, B AEn (K
wEEEED) ORMLIZNT T, REMBONEEZE R L LENH -7,

4, EEERICH T IRE

FLEDIR, AN, &l (& IR Sk, ik, TLIVE— KEFELEEEZDLENH -7 T2,

STEEH G H29H) £ THE - ABRBERBEOWEN, 74774 OFIHIRI, K2 &M OFHEIR,
WS IO R AR L, W IBIE L T BTN H 5 7z,

F4X, WEICBT2ERENLS 1S HEOBT. TH 2 9. BREED O MEEFTHNE (6 H 18 H) T, 1
H# 1,000 &5t 3 2 WEDH o 72, ABEEFDINIEZ RS 2 2 L I3 Th o7z, T/, ks (&
NGRS, B NER O RERERT, MR &) SO A T2 LEDSH o7z BEMICOWTIL, BiEY
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6.7 70 1.0 1.1 11 1.0

1.5 10 0.3 0.3 3 0.4
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2.0 200 52 85 2,250 562

0.5 91 2.4 42.8 681 193
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270 950 5.8 9 0.6

77 348 2.1 3.2 0.5
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The Beneficial Use of Dietary/Food Suuplement in a time of disaster

Kazuo Sueki

The General Incorporated Association of International Foods & Nutrition

Most of people in the world usually vitamins from foods, drugs and dietary/food supplements for keeping
health, risk reduction of diseases and prevention of diseases such as vitamins deficiencies.

By the way, in times of disaster ( earthquake, typhoon et al. ), many people living at the suffering areas
have greatly affect nutritional status due to unusual life style with short of food et al. For example, More
vitamin B; will be surely required for keeping health due to increase of ratio of carbohydrate in the diet.
In this article, from the beneficial and safe points of view, I described how to take Vitamin supplements
and which kinds of vitamins should we take in a time of disaster based on existing physiological results on
mainly metabolism.

Key words: Vitamins, Dietary/Food Supplements, Disaster, Safe use, Beneficial use
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Vitamins (Japan), 85 (8), 416-422 (2011)

High-risk group to receive nutritional care

Hiroyuki Nakao, Noboru Ishii

Dept. Emergency medicine, Kobe University Hospital, 7-5-2, Kusunoki, Chuo, Kobe city, Japan

The victims of a wide area disaster have no choice but to take an inappropriate and insufficient diet meals
in inferior living environment. Especially, it is difficult for evacuees of high-risk group to receive nutritional
care. Therefore, it is necessary for health authorities and organizations to survey demands of nutritional care
in an emergency situation and to establish the risk management system, which enables to patrol evacuees
of high-risk group after disaster and to decrease the number of death related to earthquake disaster, under
peacetime.

Key words: Surveillance, chief nutritionist, death related to earthquake disaster, vulnerable people , special
foods
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Lessons learned from the Hanshin-Awaji Great Earthquake and the Great East
Japan Earthquake — Disaster Nursing, Eating and Health —

Aiko Yamamoto

Research Institute of Nursing Care for People and Community, University of Hyogo, Japan

The Great East Japan Earthquake occurring on March 11™ was a compound disaster of a magnitude 9
earthquakes, resultant devastating tsunami, and consequent nuclear crisis. The disaster taught us that an
unprecedented disaster in which past assumption is no longer valid. It was recommended to prepare a three-
day supply of food and other necessities to survive a disaster. However, it may be necessary them more
long than one or two-week after the event. Since living conditions at the disasters differ from ordinary days,
it is important for supporting survivors’ health through fulfilling their basic human needs as health related
professionals’ while improving their living conditions. Especially, eating includes not only balance of
nutrition but also palatability, pleasantness, and to be happiness with eating. Therefore, it is worth pursuing
to eat with palatability and pleasantness at the time of disasters in relation with professionals related to
human live and health.
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Food Storage and Food Serving for Emergency

Kaoru Sakamoto and Hiromi Sawamura

School of Human Science and Environment, University of Hyogo, Shinzaike-Honcho 1-1-12, Himeji 670-0092, Japan

In devastated areas, stockpiled food or relief food is served to afflicted people and sometimes food is
cooked on the site by volunteers and distributed to them. Under unsettled and stressful circumstances,
appropriate food serving gives people not merely nourishment but also spiritual comfort and heals their
broken heart.

In this paper, food required to stock for disaster is discussed and its problem is shown according to the
result of the questionnaire about stockpiled food. Foods served in devastated areas tend to consist mainly of
carbohydrate and lack in vegetables, vitamin and mineral. Therefore its problem and effect is discussed.
Key words: food storage, food in devastated area, voluntary food serving in devastated area, devastated area,

nutrition during disasters
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The management of Nutrition and dietetics at the time of the disaster

Teiji Nakamura

Kanagawa University of human services

For East Japan Great Disaster, Japan Dietetic Association built the headquarter for anti-disaster, and
dispatched 341 registered dietitians and dietician, and handed a victim support food and dietary supplement
of the total of approximately 250 million yen equivalency in three months after a setup. At the stricken area,
a lack state of protein and various micronutrients existed including energy. As to the support, an appropriate
distribution of supported foods, diet management, utilization of supplements and the sick use special
use food, and nutritional and dietetic education were performed. These various support activities could
contribute to improve a nutritional state of food services and individuals of the stricken area. However, it
became clear that we could achieve more effective support if we entered the field just after the outbreak of
the disaster, performed an extensive nutritional assessment, and made a plan about the support of food and
man power.

Key words: East Japan Great Disaster, nutritional management, malnutrition of micronutrients, dietary
supplement, dietitians
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The importance of nutrition management on disaster recovery

Yutaka Yoshitake, Goichiro Yoshida, Akiyo Higashionna

National Institute of Fitness and Sports in Kanoya

This paper, which was based on the findings of some previous studies concerning the effects of
underfeeding or fasting on the physical performance capabilities of healthy adults, addressed the impact
of short-term underfeeding or fasting on both physical fitness and physical activity. These early studies on
the short-term consequences of underfeeding suggest that several days (about 3 days) of underfeeding have
an especially high impact on aerobic endurance performance, but at some point, probably related to the
magnitude of the energy deficit and the number of days of being underfed, the physical performance will
eventually become compromised. This would also lead to a deterioration of the capacity to perform daily
tasks. It is therefore desirable that energy (food) should be supplied within phase 1 (72 hr), as the effects of
the total energy deficit on physical fitness and physical activity are assumed to be more serious during the
aftermath of a disaster, at which time mental stress tends to increase more than under normal conditions. We
therefore recommend that food supplies for at least 3 days should be maintained to prevent any deterioration
in overall physical fitness as well as any decrease in the daily physical activity.

Key words: Disaster nutrition, underfeeding, Fasting, Physical fitness, Physical activity
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Health and Nutrition Situation of Tsunami Victims
after Tsunami in Thailand

Karunee Kwanbunjan **

Department of Tropical Nutrition and Food Science,
Faculty of Tropical Medicine, Mahidol University, 420/6 Rachawiti rd. Bangkok 10400, Thailand

The “Tsunami” on 26th, December, 2004 caused enormous damage in the whole of eleven countries in
Southeast Asia and Africa. Six provinces in the southern part of Thailand were struck by the direct onslaught
of the tsunami. The survivors were soon accommodated in temporary shelters built after the occurrence of
the tsunami. A prompt assessment concerning risks for a mass outbreak of infectious diseases, sanitation,
and the living environment and mental health of inhabitants was performed and then measures for them
were taken. An enormous environmental change caused by the tsunami resulted in an increased occurrence
of infectious diseases different from usually observed infectious diseases. The victims felt uncomfortable to
live in the temporary shelter. The disaster caused by the tsunami influenced not only the life, housing, and
job of the victims directly but also the health and nutrition conditions of the victims indirectly. Supports and
measures including health promotion programs were required for the victims who had suffered the Tsunami
to come back their original life.

The tsunami on 26 December 2004, which was devastating, caused massive displacement of entire
communities in eleven countries in Southeast Asia and Africa. It immediately attacked six provinces in south
Thailand. The survivors were accommodated in temporary shelter which rapidly constructed. Outbreak risks
and sanitation, environmental, and community mental health needs were rapidly assessed and addressed.
The tsunami resulted in significant environmental damage and disturbance, leading to increase different
infectious diseases. The living situation in the temporary shelters was unpleasant. The disaster impact was
not only on lives, habitations, occupations, but also indirect effected on health and nutrition situation of
the tsunami victims, especially the population at risk. This vulnerable population required support and
encouragement to get back into their lives, including health promotion programs.

Key words: tsunami, Southeast Asia, Thailand, health, nutrition status
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FANZBIT B AT N T BIREEROW ST O - FREIRE 95

Erotz. MU ERBOREIIED? 72728, KT AT 2123 E A EDEETEL %557 (Figs. 5, 6) .

SR OFLE % AT o 7B TIPSR I IBMIREDS W F ZICARET, BLE-720, BHAALZDLTY
7. F7, BERZ LTV ARKRLETEHR IV E VoAb Wiz, M7 AR IS D X 9124k
ETCVITIEEHPARZEEE LD AN Wz, —T, $2R2508H-C, TR0 HHEKEA) Lv) Abwniz,
APLVAREL S L 2WKEOHBERENDHEL REDP o7z, ARIZG 072 ANS DL mho7z M
DML 21.8%, MEMREKOLHEIL 341 %2R S 7z, BHIE LML S BEOREL D % 5o 7205,
T10%DBEWENANE - AE—H—Tho/z. BHIT—HBZ)FH B32EKDF NT%2 P> Tz &I,
W ORI BEARIIAE 2 72BNz T2, 68.0% DFEENEE kA, —H L4720 7L 3 — VIBHE X
F3569.2 g ThHotz. BYED58% LD 4T7%BEIMETH -7z, BmOMEIL, ¥4 ANbE—F VED
N4 L[ U Tdh -7 (Figs. 7, 8) .

BIGCAE L w7zl & SR IR 2 EAYERR H R ARG 2 ) WE ORGSR & £ 726 Tz, FEO
720, SHENIYEAOFE L WIIRFBEN CTE 2oz, EECHlHZ Lo -T2 BICk LCid, B2
WBoOZHY ¥ =00, BREEBGRAY v 7RI VT T7OADPEH L Tz,

HRR D &)V KEAR OB CIFRTE ZMETIIZRC, NI TOHHDOEARIZL > TREZ

e

Fig7 MEARIREE %o /o — 7 VRO LM

2 F

Fig.6 REFEENOET (1 KIEH) Fig8 E—47 VIEDOTEB72H
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7o TH L. REEE S RO S LZMETH L. KERRII L2 08E5 S UHi»SFHEL T
Wiz, B LWEEOWEIC L 2 EEFEORFMHIEE, ENICHEE L A WEERRE L ERERROM
WA S HIZESE, L) BERREEHECL T,

HRRICED S LBRIBEICB I 2HER WA AT HHIC L o TREADP D726 SN TWwb. F/2, &
ETHRVERAKEF> TV AHED RV RRLMISLETH L. KIS, HEEOHMIREICONWTD
KREFELELRWET, BHNZETBECNYRTLENH L. LoL, Bl RMEET) 7 — b Tl
7%, FEMIYZEZ Y KT OIIZRER A0 5.
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The Nutritional Status and Improving Ways
of Reproductive Women and Children in the Disaster Areas
at about One Year after Wenchuan Earthquake

YIN Shi-an', DONG Caixia®

! National Institute for Nutrition and Food Safety, China Center for Disease Control and Prevention, Beijing 100050, China
2 Lanzhou University, Gansu Center for Disease Control and Prevention, Lanzhou 730030, China

Objective

To evaluate the effects of Wenchuan Earthquake on the nutritional status of reproductive women (15-
44 years old) and the infants and young children (0-60 months old) and the efficacy of intervention way on
improving the nutritional status of the infants and young children (6-23 months old).

Methods

This paper reviews the study on nutritional status of maternal and children, and the related intervention
trial purposed for improving the infants and young children (6-23 months old) which was carried out in the
poorly affected areas after the serious Earthquake.

Results

1) The nutrition status of vulnerable populations living in the areas affected by “Wenchuan” earthquake in
2008:

For infants and young children under 36 months of age, malnutrition prevalence was severe, growth
retardation accounted for about 14% and anemia prevalence was up to 40%. Both growth retardation and
anemia prevalence were remarkably higher than the national averaged level in rural areas with the same
living conditions; the percentages of infants and young children suffered from the respiratory-infected
disease and diarrhea within recent two weeks were up to 40.4% and 30.2%, respectively. The anemia
prevalence of pregnant women and lactating mothers was rather serious and the anemic rates of the two
groups were 54.0% and 24.0%, respectively. A shortage of calcium, vitamin C and vitamin B group was
very common in the diets of these women. After three months of the earthquake, some clinical signs related
to micronutrient deficiencies occurred in vulnerable populations, such as glossitis, angular stomatitis,
gingival bleeding, and leg cramps and other symptoms.

2) The nutritional status of reproductive women and children aged less than 60 months in the disaster rural
area at one year after the Wenchuan Earthquake:
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The intakes of meat and poultry intakes of the pregnant, lactating and non-pregnant-non-lactating
women were only (58.1+67.7) g/d, (76.3+218.7) g/d, and (23.9+29.6) g/d, respectively; the intakes of
aquatic products were even as low as (10.0+£20.7) g/d, (3.6+10.2) g/d, and (4.3+13.3) g/d, respectively.
The prevalence rates of vitamin A deficiency and marginal deficiency were 6.9% and 18.2%, respectively.
The total prevalence rate of deficiency and insufficiency of vitamin D was 93.9%. The prevalence rate for
anemia was 32.6%, that for iron deficiency in reproductive women was 51.0%, and that for zinc deficiency
in women was about 61.6%. The exclusive breast milk feeding rate in infants aged less than 6 months was
58.8%. Among children aged 0-23 months, only 10.7% got breast feeding within 1 hour after delivery.
Ninety two percent of children aged 0-23 months never received any nutritional supplements.

The average intakes of vegetables, aquatic products, meat and poultries of children aged 24-59 months
were (63.6+£56.7) g/d, (2.6£7.9) g /d, (19.4424.0) g/d, respectively; fruits, dairy products and legumes
intakes were (102.2+110.8) g/d, (65.2+123.8) g/d and (20.5+£29.0) g/d, respectively. The prevalence rates
of vitamin A deficiency and marginal deficiency were 15.4% and 30.3%, respectively. The total prevalence
rate of vitamin D deficiency and insufficiency was 92.0%. The prevalence rates of anemia in children aged
0- month and 24-59 months were 47.5% and 21.5%, respectively. The iron deficiency rate in the infants and
children was 45.7%, and serum zinc was insufficient in 65.5% (127/197) of them. The prevalence rate of
stunt was 13.6% (38/279) of children aged 24-59 months.

3) Nutrition effectiveness of Yingyangbao in infants and young children aged 6-23 months who suffered
Wenchuan earthquake in Sichuan Province in Lixian County:

The HAZ scores of the infants and young children aged 6-11 and 18-23 months were increased to the
levels of 0.51 and 0.44 compared to the baseline, respectively. They were significantly higher than those
of the baseline (P<0.05). The stunting rate in young children aged 18-23 months was significantly lower
than the baseline (P<0.05). The hemoglobin concentrations in the 4 age groups were increased to the
levels of 12.7, 11.4, 16.7 and 15.7 g/L compared to the baseline, respectively. The total anemic prevalence
rate in each age group was significantly lower than the baseline (¥2=15.863, 24.302, 37.365, and 25.990,
respectively, P<0.001).

Conclusion

The results indicated that the dietary structure was seriously affected by the Earthquake. The diet sources
from animal and legume products were relatively little. The nutritional status of micronutrients was poor.
The deficiencies of vitamin A, vitamin D, and iron, and zinc were highly prevalent in the disaster area.
Yingyangbao, which contains quality protein, multivitamins and minerals, was supplemented to infants
and young children aged 6-23 months for 15 months and this supplementation was found to be effective in
improving growth and decreasing anemia.

Key words: Natural disaster, Earthquake, Reproductive women, Children, Nutritional status, Nutritional
assessment, Nutritional survey
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REFBIIE I TORELBFLODOTHY, BELLDOANDGEENPLTWE, HEIZBIT 5 faE s
FERBUC L B EFM 20 15, BGEIL200 T2 B 5 EHEEENL. Z2EERIC L KL GDP O
H15% x5O TBY, KEBROTEIRO T L IGHFE, THAREEIC L 2 EHEIKT 2 EOBEPHITHNL.
Bl 21X, 2008 4F 5 H 12 HIZHETHAE L7230 R#EE, T, BV, HRA % EOHIROZRFIRD & 58
OB E RS CHBIEL 2. KEBOEWIHIIH - CTEMRF L 20, —HBOFEROERN 2 ETELR
BEONLEI o7z IS, FBEAEFICBE T 2R EOMEPFERLATHI 2 DL, K OB
THBIZE BISREY & 572 VY RSP ERIIN KB RO S EMIC B 2 Wk R - %
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) E A 60 » HEALL T OFLNEOREIREEL L V6 ~ 23 » B OILB~DOH 7 2 v M R55%ED
FMEF LD THAL.

2. MREAE

2-1. MIKHE I » BEOKEWMIC S T 2 EH L EMDORERE
PO

AEREE, DA & 4, Hol BRI RAR X o —SRgRSEAT BEHET O 4L iR, 7liEB L 04 36 7
HELLT O T, 36 » RELL N OFLLREAS 236 44, MElwHs32 %4, RIAMEN 12 4 TH -7z,
HAENE

TYr—MIED, 6~367r AEOINEORIAIRIE L 0 24 BEREE L H - AFREL T 72
TR HEDOFKARIRAEL L O 2 HB LN O FRERGE THOREREEMZ L, & - fKEXMELZ &5
12, EFSEE»SHIML, ~NEZ70¥r (Hb) GEEZHEL.

22, MIKME—FEEDKERICEH T 5L S UILTDOREIREE
AT Mg D IR

BONHWED 14 7 FroRKEMO D L, CHBIRPEATILEMIZ BB L TW2MUITEINE, HIREBER, BRib
BTmEO=>0R2HFA R L Lz, WIEZMNT, HRERE, PbATmEOFEERIEeneh
600 m, 1200m, 1000 m Tdh5b. FNZNDOEPE OO RATHELITo 72, FENRE LD D
OIFEIL, —DFEOEZIZ R LD 15km PIN), ) — 23R SEEN 723507 (]9 30 km) & #EA 7.

JSEN

FIETH LR E D=0 & B, TONIMEATVSLIETOER 60 » AL T OFLLE, 15~ 44
RO, Wlw, I RE L L7z, =205 EMIBIT HRERDEFHL, Ml 58 %4, X7 66 4,
IEIElR - FRIRFUR 242 HTH o 72,
AN

H1%0~23 r HEOIANBO T > — AL, BERLORILRD, MilhEm (7)) 2 2 ) BICRI B
L UREDRERIL TH o 72, 24 ~59 » AOYWBOT ¥ — MAEIL, BEFLOIZILIRI, 24 BEHE
B LI X 2 B, Kol 6 » HOEWEIVHEHR AL L OCRERR TH o 72, HE#EER kO T ~
F— NAEIE, IR, KRS - W, e s HOY T X Y N OB, 24 BHARIHLEIZL S
BHERAE, By AUNOASFEIGIECH - 72,

EARHIE B X AL AT

TRTCOMNZHEOHE - (REZWE L2 0~23 7 koA RITAFEIEORMMZ ML, ~NEF
OE Y (Hb) mafllE L7z, 24 ~59 7 AROYES L O orki:, FEIR2 S BRI 3 mL % $Rif L
THHIRIM Hb 2 E L7z, S 512, ERStC 30 g RICIiE 2 7HEL, MiEHhoEY s IV A, EF I
D, Y% 3V BI2, ¥M 7xUFr, HEpEEELL.
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2-3. WHKHICH1IB6~23 7 ABDILDEANDY T x> MEEZHR 7
JOES

ma)NEEAAE R, A - FERERT, KEMOFEMOW 2B T, ME2S 3 » AR, EEEEREZ
FICHEE6 ~29 » HOAME a5t G & Lk Z Tz, T/, BREMESINGE, BEREANEI T 7 &
¥ N ORGRRE AT WREIIHGRIT 257 4, HEGHRT253 % THho 7.
AT

FLIWEA 7)) X b (Yingyangbao) (37 & A MRS L D LS A, #5013 GB/T22570-2008 Hi Bl & i
FEMAOBAIEREIZELECTNDL, 7)) 22 b (12 gd) OFEERGITEBKER (5 2827 H30g), €
%IV A250mg, E¥3ID5mg ¥ 3IVB03mg E¥3IVB: 03mg, LFHERES0mg, E4¥ IV Br03
mg, #kSmg HEHSmg HINVITLA20mg THAEH. R{ELLDHTRTD6~23 r HEOFLYEIX, H
HAEICB T 2 ADE R AR (MEALE) OBMAHMHRET L2 L 2Fte LT, MHY 7Y X b 1EE
FLEDRRBI AT L7z, 7)) A > MR Al 6 ~ 23 » AOILLBICEA L, 20k, A6 »
ROFUBIZEAT L7z, 29 » B2 o 72353 KRB SRV L 72, 7)) 2 2 Mo 5z 15 - T
Holz. MEHEORERILAMTEL, KEB L OEMMONEZT Y Y 252 L7z

WHO O Z #H 2 W THYROMEREFE RN ZFHM L 72, B RNEEF FEE10g), FEEFEE 1 mm
HWTHAE - HFEZFHIL 7. HemoCue # JHWTAEZOE Y 2llE L, Bk sra~ 7571
(Waters600E ! K[E]) CTIIE LY ¥ I » A % {#ll% L7, RiaKit (Dira Sorin >K[E) TIL{E 250H-D3 L L % 5%
L 7z. RiaKit (MP Biomedicals K[E#) CHiiE ¥ 3 >~ B12, ZEREZMI5E L7z, RiaKit (b7 A=A ZEHT )
TIE 7 =V F > (SF) % #ll5€ L7z, flame atomic absorption spectroscopy C IfILiE Hi % Ml 7€ L 7-.

WHEEH

HAERIFEE 70 Y =7 FPERIICEK L TBY), Jul o MNEEOTTRELZITo 72, ELFIRR
FiEFE—oay va =y IV EFH L. $XRTOEETHR—D AT = —7 % HB201 + HemoCue T
ANEZFOE Y REL. AT r—1NOT7T— 732 %/ TReEB L UHEEZ T 72,
o a TR

SAS0.12 TR & O A HBE % AT L 72. SPSS16.0 TH ¥ F IV OMEHRIT 247> 72, FHET— 71X
Mean = SD TFER L, F@&TF— 5 13/8— oy P TERLZ. P<005 2 AEEE L7

3. # =R

WHHTIT o 2 AR IZ S THEERB PR 2 >~ ba—Lv b v ¥ — %8B X BT O R Fm Bl AL
L TBY, £@TCosNE AN EOBEIBRANOREL ) ICHErHI L, MEL2HL L TT-
7.

3-1. MIKHE 3 » BEOKEWIC S T 2 EH L EMDORERE
1% 36 o Al LLUT OFLLNIE D52 IRAE
FRLIRI

Mg & HREOWUS DT 6 + HlmdFLIE 27 %% P4 L 7oK, BEFLATE 70.4%, REHRE 148%,
NLHKF148% Th o7z, 134 %D 6 r A~ 2KOILLED ) B, 72.6% DALNEIIHA L H U EY % &
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1 HEMICBIT DI IR OFLL) BB &R IBICKR
A ™ FLEL IIE (%) AN A
i L

! mL LT X 70 mL 05~ 1M/ FEEHORIICE (%)
6~ 55 37.7 5.7 472 32.1 75.5
12~ 81 21.0 16.0 11.1 39.5 69.1
24 ~ 36 73 18.1 15.3 31.9 15.3 88.9
=i 209 243 13.1 27.7 29.1 77.7

I BRI S, FHETBESE, 2010, 44 (8) © 701-705.

K2 HIHIZBT B IR OIEE R (%)

N B 5 S ARt
H #5 N - - :
(ENENED SEHIEIT (ENNED SEHIEIT KRR SEERIE

0~ 27 0 5.0 0 0 0 3.7

6~ 55 5.6 8.3 0 0 3.6 5.5

12 ~ 81 0 16.7 3.7 14.8 1.2 16.0
24 ~ 36 73 10.3 30.8 2.9 14.7 6.8 23.3

&5t 236 4.0 16.8 2.3 10.3 3.8 14.8

I BT S, FHETBESRE, 2010, 44 (8) : 701-705.

NTBEY, 155% DO RO BTN EHMB Em2s i S T o7z, 333%DEHIE D720
CELEHH B AR A ED B2 M A TRV EAZ TEY, 1IE LIS &R ORI R D KT
Tz, Fipl o FLAh R o .40 ) A BRI 2 2 1 1R L7z,
FEHE RN

FUNB DA 1L 3.8%, HERIEIX 148%, WL 25%TH Y, AHlE & O IIIHFREDH NS 2 (I
BHLNTz, KEMOALNWOBAESL L OREBIEOE & EF 2 IR L7,

A 110> Fe IR
WS M BT 2 AL B OB IMO A FFRIEIEF I2FH #3 WEHITBT 2 AR OILDILO B IMA T (%)
<, 0~36 7 Himo LA RO IMA KR 40.1% A () A% 5 i &3
ELTW (). 0~ 22 11.8 20.0 13.6
KRR ZIE, 2 AMUNO EEGEKGEE XL OTHO 6~ 39 68.2 76.5 718
Tk 242: 36 3471 ?;; ?51;2 Tgi
FLAIRIZ X RO N B RKFERZIZ L B BHRGER £t 152 41.6 38.1 40.1

BB LOWEIEN8.9%, HHA6.0%, [ FIM C BEIZ S, PERBES4E, 2010, 44 (8) © 701-705.
KH5.5%, WEIED 2.6%, —HEELINO - 5GE I
P73 40.4%, THIA302%THY, BEER SN
ol
I O HeAEIRTE
TG 24.9 RO 32 HAME L7z, KEMIIBIT A2 HEOEFOMKIITIEY - HE-THETH D,
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625% % O Tz, —77, W, I, FLEEOWEESHAICAR L TEY, W - KEY, I 3
HBHBLOZOMOEG BNV AIZZENZEIN28.1%, 43.8%, 65.6% Th-o7:. F72, HiFOEIM
BIEILS3.9%ITELTBY, RENBIZLLEDDDIF62.5%, WAL 43.8%, HEIEF 6.3%, 1
MR FE 7T OANEES L 63% Th o 7.
3w O R IRAE

IR 72 A L7z R 20 ~ 38K, PIEIIE 266 K TH o7z IO EF OB T
HBIOWHHE - HET, INOHH458% % HOTW, BEY VSV EOBRESAELTEBY, AWH,
IKEEW), UM, GER Mo, AR OMBOREEBERLEEIDRL, INHOERTEXLNAE
WADEFIZENZTI403%, 44.4%, 389%, 73.6% Th-o7z. Tz, BAOTWAIEIL 403%12:#E LT
B, BAGOEREZH - IREORED 77.8%, HINAT24.4%, BEAHIMAY 12.5%, AR F 72X 1SS
P6.9%, WEIED2.8%, T AN28%ThH-o7:.

32, WINAME—EEDOKEMICH T3S L UFHOREREE

I, 2R B L OIEER - IR O = IRAE
IS ARL L

It 58 %4, 1%FLI 66 %4, LR - FEIRFUMG BT M) 242 A5G & L7z, HREOTFHEHIE
TEA 254 + 5.6 5%, 3L 254 = 4.5 5%, IR - JEIRFUE 312269 CTh o7z, RN TP HEIL 153.8
+ 54cm, FIUREIL56.0 + 84kg TH o7z,
FWHEHCIRYL

Wim, R, JEER - JERILUE OBIE - WA HOPIHENE LT NN 426.8+271.8 g/d, 568.0+306.1
g/d, 483.02 £ 277.7 g/d TdH ), 2002 4 i v [ [E] RS2 - i HEIR DL A (CNS) ¥ 12 B 1T % #5 28 (486.8 g/d,
509.3 g/d, 495.1 g/d) £ 1ZIT—3 L7z, MIEEOEIEIL 41.9+51.6g/d, 55.5+69.2¢g/d, 66.9*125.7¢g/d TH 1 ,
CNS OfER (452 g/d, 439 g/d, 414 g/d) L IFIT—FH L7z, THOEREIL352+504 g/d, 27.6+39.9 g/d,
255 £42.0g/d THY, CNS(16.2 g/d, 163 g/d, 15.8 g/d) & YV BHEEIZE 2> 72 (u=2.871, u=2.301, u=3.593,
P<0.05 7213 p<0.01). HEOEIEIL 137.6+136.2 g/d, 162.4*130.0 g/d, 188.9%2257g/d TH ), CNS
(291.5 g/d, 298.8 g/d, 295.1 g/d) D 12 IZ# X §, HEIEMEZ /R L 72 (u=28.605, u=8.524,u=7.320,P<0.01).
EWOEILEL 2959 + 2102 g/d, 99.5+125.0 g/d, 74.1+100.4 g/d TH 1), CNS (69.0 g/d, 43.7 g/d, 36.0 g/d)
IV LEEICE,-72 (u=28221, u=3.627, u=3.627, P<0.01). FLEFOEIEIL 91.3+1253 g/d, 15.3
+471g/d, 741 £ 1004 g/d TH D, CNS OFEF (11.6 g/d, 113 g/d & 7.9 g/d) LI L T, HROFETO
BENELEFICEH T > Tz (u=4.844, P<0.01). F7z, MR - IERFAIGHORE, KEWB L OIIED
EHELL, 239 £296¢g/d, 43+133¢g/d, 129%33.5g/d TH ), CNS OFEH: (64.7 g/d, 22.1 g/d, 18.1 g/d) &
DHEFIEMAERL Tz (u=10.974, u=10.873, u=2.415 P{<0.01). D LEOiEENS, WHE Y,
FLBE, SELRERESY VN HE GO EYOBIE DS PEREE S N R EFRENOHEER L) IE
WIENZEDPHL N E R o72Y, W, KEYS X OCAEGOBIEOBRIE, M > 57 > FFIE -
AT L VO FERE R, B IOMIF I IZ G ITR - ERAE L) B RBICH Lo TWnp 2 L
IR S 7z,
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F4 PHHICB D HEER IO Hb =B & O SF & & CNS & O JLEg
WS H CNS®
Hb (gL, Mean=SD)  £1fl (%)  SF(ug/L, Mean=SD)  #KZ (%) Hb (gL) &Il (%)

iR/ 1162 = 13.1° 32.7 (18/55) 20.1 * 15.6 45.5(25/55) 119.9 38.3
Brlim 127.0 = 14.5 40.0 (26/65) 21.0 = 20.7 49.1 (27/55) 128.7 33.2
IR - IR Il 128.4 = 14.3¢ 30.4 (68/224) 19.6 = 27.9 52.9(119/225) 130.4-134.3  8.0-22.3

F 0 CNS, 2002 4E B v [ E RS 2% - fEHEIRVLTAAS o * ONS o Hh [ B A H 7 sl 2o 1k 0 35l ¥ 5 *CNS & @ i (U = 2,095, p = 0.041) ;
CCNS & D I#E (u=2,093, p=0.037, CNS (Z4EHGFIFTIR D 72 H E# I Tt b Kl 130.4 /L % IR L CHeg L 72)
IR L%, hAERRIESARE, 2010, 44(8) © 686-690

Hb & #hoe iR RE

I, 2Flia B L OIRIER - JEFLIR O Hb L iE 7 =) F 2 LAV (SF) 3K 4 1R L7z, B oI,
ZFIE B L OIEIEAR - SRIZFLIE O Hb &3 CNS OF5 R 3) L DIRWETH -7z, RO Ho &3 126.2
+ 14, 8g/L, MIKFHEE L - OB MR 32.6%, FIIME SF &L 199251 ug/L TH Y, 15ugl %
BRRZOZWHMEL U2 EORRZEIL 51.0% Th o7z, BB 5 MR O SR Z LB
THY), PREMBMIFEMREMOTZFERTH L I EITRENT VD,
VIV ABXUEY 2V D ORFEIRRE

e, W, EES L OIRHR - ERFGEOMELY ¥ I 2 AEIE 1.3920.52 umol/L, 1.41+0.35u
mol/L, 1.52 * 0.57 u mol/L, 1.35%0.53 umol/L T V), 2002 4F- £ i F[E X528 - EHERIHA (CNS) Y o 2
2B B HEERCEOME (144 4 mol/L) E1FE A EZEDLS h o7z, HEMKZ (KLY I ¥ A<1.05
u mol/L) 21 18.2% (63/347), 9.1% (5/55), 15.9% (10/67), 21.6% (48/225) TH 1, EEODEMIZBIT A
HPE B PE D TI9ME (15.1%) X WA L o7z, B IV ARZHR(MEL Y 22 A<0.7 umol/L) 1£6.9%
(24/347) , 1.8% (1/55), 6.3% (4/67), 7.9% (19/225) Td - 7=. [l 250H-D3 1% 42.5+23.3 nmol/L TH V),
Y IDOREREEIHT) IRV EDREEIN/Z. Y I DOEEDOKZ (<12nmol/L) 1F2.0%
(7/344) , RZ (12 ~ 48 nmol/L) iF 66.6% (229/344) , #TEIERZ (48 ~ 78 nmol/L) 13 25.3% (87/344) TH 1),
LY IVDRZERREEEDLED L 93.9% (323/344) IZHEL TWAH I &ML, FEAEOLUNES I~
D DHFRIRAENTE N Z L AURIB S 7z,
MOBER SRR ORKFRIRGEL 7)) 2 ¥ MEFRN

SR REDIMIETEREE 174 + 11.2 nmol/L, FEFRK.Z5 (< 3.4 nmol/L) 1% 0.6% (2/344) TH o7z, I E
5 IV B3 2558 £ 1902 ng/l, £ % I B /RZ (<120 ng/L) B & OVELEERZ (120 ~ 160 ng/L) i
22.7% (78/343) BL U 11.4% (39/343) THY), ©¥ IV B OFFREIIH T LW EAURIB SN
MG sHEIX 123 £ 3.2 4 mol/L, MUEHSR 11 umol/L % MR/ R ZOHIWFLHE L L 72GEOH O /R ZHIL
61.6% (210/347) T -7z, WHKHOMEFRLLIEDOY 7Y 2 ¥ bOFER I, 194DV 7 LA, H
YT ALY NEBHL T, £/, 84 E Y IVHIZBHLTEY, TR0 5, b$Fh 4 B HER
TV RA Y NOHEHENS B & i L7
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3-3. MIKHE—FROWLHICES T3 60 » BELIT DI DREIREE
IS AR

ZODWRT0~23 7 HOALIE 162 % BOT 75 %, COT 874), 24 ~60 » HOLE 304 % (B
T 169 %, DT 135%) & L7z #6 » BLUNOREFHIA L 8400 7T, A (X 3600 TLTH 1),
HERIIFEDOIAD 42.9% % O T 7z,
K% 0~ 23 7 Al FLL B D2 LRI

1622095, R25%DIBIEIRIORIEZ T2 bz, LarL, HiERe »r HUNOILIED
)b, EERFLOFLRIIED 58.6% TH > 72, FrERoORILIEEC, HER | BN O I3 E 2
10.7%, HiE% 24 BRI LIN O #4271 253% T, CNS OFRY X ) ok o7z, H 7)) 2 v oIz
2, R0%DFLLDEIE T AL NEMHALAZ LD o7 LB &ML, @24 BN
BIUEEORVEME2OIEIC, BEB IOV (106 %), FLH (81 %), kO - £ (11 4), ki
BEF3E - KW (49 %), IPHE (46 %4), WIUKEW 36 %4), #kimfbfan 35%) ThHh, WHE, I, FLEMS,
THB L ORI - BYOBIUID o7z LB, W, IIEOBIUL 2006 44 E S RIUT T
LR ERTIRI A Y 12 B 2 B O FHORFR L ) {Kh 57z
A% 24 ~ 59 & AEOLIE O EFEICRN

BEREEE2HWT 24 ~59 » HEOLBEO EFBERE LA L 72 B - WHHOTEE X 2672+
1543 g TH Y, CNSYDEEEF 2 ~ 6 OLEOFIFHE - W HFHIENE 1788 ¢/d L ) bAEICE K (u=
9.995, P=0.01), HEREFXEA L PG ROFEEORELFRN OB - WHEHOHEER D 133%
THho7z. MIFEOBIEIX22.7 £513gTH), CNS D RO THOEIE 19.1¢gd £ ) E < (u=1.210,
P>0.05), SHAETREEFIREHERE STz B3 KEY, REOBIE I IFEEEILEAS
fRetifEdEE 42 K& CTRI- 72, JEOBREIX24.6+413gd TH Y, CNS D 25.6 g/d L 1FIT—FK L T/ (u
=0442, P=0.673). EWOEREIL 1022+110.8 g/d, FLEMOEIE X 6.2+123.8¢g/d, ZHEOEIE I
20.5 = 29.0g/d TH ), CNS (32.8 g/d, 2.9 g/d, 6.5 g/d;u=10.919, 8.778, 8.417, P<0.01) £ Y b HEIZE D>
7es, BHEIRSEREREZRE CTHo Tw/z, DEO#ER2S, AV F 4G5 & 2 2 B BRI +55
Tholzhs, BREY Y7 EOMKGIRLE %2R, KEW:R &EOBIEDSA 5 THo 7.
EFEE R

A% 60 r RES LT DA OEEFIRIUZIET Th o7z (K5 . 162%D0~23 » HEOILLLEDH b,
S ZUISHIRIE, 243 H, 2 AITEEEDL VM TH ), HY L\BEESIAF L T EHERE
LG OEE L, 2002 FEEEIVEER LAV T L) K2 o7z 304 BOHE 24 ~ 59 » HOYED S B,
FEHELEIL 13.6%, BH1E0.7%, ML 04%, #AEEIZ48%TH D, HEHEILLEHOEGIX, 2002 4
JE AU AT L~V X D) S o 72
Hb & g FeikiE

A 1% 60 o HEn LT OFLE ORI Hb O Rz 6 IR L7z, WHE L72FLEE D Hb L)L id 2002
FEEEEEMOBEY LD HFEL KD o72. 2001 4 WHO HEREMZ WAL Hb110 g/L 12X VBl L,
PAROE L 7o B iM=id, 2002 45 i E R A28 - BRI Y OFREROINEORHR LY bEro7.
Hi#24 ~59 » HOYROIME 7 2V F LNV 2192239 ug/L THY), 15ugl BERRZDHiFELEL L
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F5 HEHOFLYWE L 2002 AR L O 72 A 37 O I (Mean £ SD)

i N
WAZb HAZb WHZb BAZb
i vercyE| (%)
0~127H
S Hy 81 13£15 08 £ 1.6 1.0 = 1.7 12 =18
2002 4EFER a 3096 06 =14 -01=%15 08 1.5
ufl 3.990 4.975 1.229
P1E 0.000 0.000 0.219
12~23 7 H
9 80 0.1 = 1.7 - 0512 0.5+ 1.0 0.6 = 1.1
2002 {EAESR a 2833 -03=*13 -08=*1.5 02+ 13
u g 2.040 1.882 2.357
P1H 0.041 0.060 0.019
24 ~35 45 H
WS 98 - 04 %09 -09%1.0 0.6 = 0.8 0.8 =08
2002 fEAE R a 1966 - 0612 -0.7 14 -0.1=10
ufg 2.690 1.578 8.483
P1E 0.007 0.115 0.000
36 ~47 7 H
WS 83 -02%09 -06=*14 02 = 1.0 0.3 + 1.0
2002 4EHESF: a 3682 - 0212 - 0315 0.0 = 1.0
u i 0.100 2.263 2.184
P 1 0.920 0.024 0.029
48 ~59 » A
S5 Hh 96 - 0508 -1.0=10 0.2 =08 0.3 0.8
2002 F&5 R a 4289 -03=*12 - 04 %13 -0.0=10
u g 2.203 6.102 2.498
P1H 0.028 0.000 0.013

W 122002 4F A E R SRR IR LR A O B AT & 5T O AT R
"WAZ : FEGHIMAE Z 227 HAZ : FEiRHISEZ 227 WHZ - HEJMAE Z 227  BAZ : FEIAERKZ 237
FIH RS, PERFIESRE, 2010, 44(8) @ 691-695

#6 BE#OTHE 2002 FIRAKE R L O Hb LV & EIMFEESRO L

W5 2002 A A
H i uff® PE®
Hb (Mean *= SD, g/L) A1 (%) Hb (g/L) AL (%)
0~ 111.2 = 10.5 52.4 (43/82) 118.6 36.1 6.382 < 0.01
12~ 113.9 = 12.7 42.5 (34/80) 120.6 28.6 4719 < 0.01
24~ 122.2 + 10.7 19.8 (20/101) 124.5 18.3 2.160 < 0.05
36~ 1202 = 12.3 27.2 (22/81) 127.5 12.4 5.341 < 0.01
48~59 122.4 = 10.5 18.6 (18/97) 128.0 10.8 5.253 < 0.01

W BEIEY, B ALY OTISME P Hb OB S TOMAEKER L 2002 ERAEFAEBR L OME, £ho () oFFEREEE,
SRR SRR O Hb EE L (%)
GUH RRES, PERFIESRE, 2010, 44(8) @ 691-695
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72l EDOHRZIZAT% TH oz, THOGRZIZEREWTH ), SFREZMEMITTHOFEEE MO TR
ThDHUREEDIRIZEEN TS,
e =L S 2N

Hf% 24 ~ 59 » RESOLEO MiEHEREEIE 193119 nmol/L TH 1), FEHERZIIA SN Lho7. IFLE
¥ IV Bnmld344.6 £2279ng/L, ¥¥ IV B RZIE8.6%, WBEURZIZ106%TH-72. IMIHFLESY I~
AEI2 120 =051 y mo/L TH Y (F7), HAEEE Y I~ ARZ (MVAD: MY ¥ 3~ A<1.05 umol/L) &
EEOBNOTHOFIGME ) HEA o728, EF IV ARZ (MIELY Y I~ A<0.7 umol/L) IZ&E D Eif
OTFHOFIGMEL Y & E - 72, [ 250H-D3 = 1d 46.9+38.0 nmol/L TH ), ¥4 I ¥ D OREREILDH
FD Lol 209 L, EEOELY I VDR Z(<12mmol/L) X1.5%, €% I DRZ (12~ 48
nmol/L) 1% 61.8%, Y% I ¥ D OFHEMKZ (48 ~ 78 nmol/L) 13 28.6% TH 72, F 7z, HEHOHKEIRED
B, MERSIEIL13.3 £3.7 u mol/L TH V), MIEFHEHE 11 ug/L ZHITRZOHMEEARE L 72 & 2 0Hfish
RZHEHIF129 4 (65.5%) T o7z,

3-4. HTU XL b (RER)BECLBWHMICH T DALDROREREDOLENR
D ROBERE~OPE

SIEDH T X > h~OEENE G5 >3 49 13 70% 1232 LTV 7. F71 X ¥ MESED 6 ~ 29 4
WOLDEOBE L FROBILAERITRLL. #5515 7 BROLDBOKEIE, ZTH L LBLCIZL

£7 BEHOLIE L 2002 FRERELOE Y I 2 A RZEO I

WS H 2002 4E SR

=k it Fy3IrvA MVAD Rz F¥3IvA MVAD Rz

(Mean = SD, umol/L) (%) (%) ( umol/L) (%) (%)
24~ 1.28 + 0.62 22.6 (12/53) 15.1 (8/53) — — —
36~ 1.33 £ 0.48 27.1 (16/59) 6.8 (4/59) 0.99 50.7 13.8
48~59 1.04 £ 0.41 38.2 (29/76) 22.4(17/76) 0.95 55.6 14.7
EEF 1.20 * 0.51 30.3 (57/188) 15.4 (29/188) — — —

F OB BAILYIEOFE, - 75 %L, BR( DNOFTIRES IV ADDLVIIBEERRZER, ST EEHOIL

bk

FIH RRINE S, RETFIESFRE, 2010, 44(8) 1 691-695

F8 HT) AL MEEIZLD 6~29 7 HEOFLEDAKE - HFEADPE

. AE (kg) B (cm)

H[ﬁ% LN 43 2. 43

N EREEN:] 5% N 5 w5

6~ 11 86 821 = 1.01 7.99 = 0.93 49 69.5 = 3.4 69.5 = 3.2

12~ 17 66 9.56 = 0.91 934 = 1.30 74 76.1 = 3.0 77.0 = 4.1
18 ~ 23 62 1047 = 1.17 10.62 = 1.16 58 814 = 3.5 83.2 £ 3%

24 ~ 29 43 1143 = 1.15 1142 + 1.34 72 85.5 = 3.4 86.6 = 3.6
Fy 9.63 = 1.57 9.95 = 1.73* 76.6 = 6.8 79.6 = 7.1%*

KGR E O, *P<0.05, **P<0.01; 7—¥ 51/ EEES, DA, 2011,40 : 61-64
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AEFEEER NG o720, HEHD 6 ~29 r HEOIN ROV EERELY G5 5 LE5RT L D b 0.32kg
WzTBY, AEICEINL TV (P<0.05). 5% 18 ~23 r HEOXRB L6 ~29 » HOIALED
FHGRIEEGA LD B 3.0emXTBY, FEICHEML TWw/z (P<0.01).

ZAATDOEALRFR IR LI, 7 ) 22 MG 15 » ABROILLRO WAZ I3F5R1 & LTI & A
EENR SN o72hs, 6~ 11 7 AfE, 12~17 7 A, 18 ~23 » A0 AL D HAZ 1T 22k
BRiL D ZNZ1051, 024 BLU044 7200 8INL 7. 2512, 6 ~ 11 » Ae, 18 ~23 » HEOFLYIED
SEEIEE TR L AR THEEISEIN L Tz (P<0.05 £721E P<0.01).

P72 MEGHITRD 6 ~ 29 7 HEOALNBORERAROIEFE R EZL 10 I1TR L. 7)) 22 Mg
550 18 ~ 23 7 Al O O S FEIE I 501 & I L THEIIKT LTz (x*=6.897, P<0.05). 6
~29 7 AMOFALNBOFERIEIFLGAT & L T47% T LTz, MoFEiEORAEER L HFRIE
E 7)) 2 Y MEERIR TR R SN o 7.

FLEE O Hb EEB L CE I~ 2
P AL MEGHIBRTD 6 ~29 r HOFALEO Hb RO MBHEREZ R 1L IR L. 7Y A v ME
5#HOZERBOTEY H GIIHGH LD S FBEICEMEEZR LA (P<001). 6 ~29 7 HOALEOFY

GRIIHEGH LD L 151 gL L7z, 37 X v MEGHEE, 199 BOFNED S b 47 ZAShEE
Tholzhs, 7)) A MEGH&IE, 18 A 2 AP HERME 2D, AEIET L7z (x2=6.897, P<0.05).
DEDO#ERNP S, F7) A2 MRGEIANBORMEYEST 2 2 ebhr oz (£ 12).

9 YT RAYMEEIZEDL 6~29 7 AEOILYED Z 23 7~

WAZ HAZ
Hl[;ﬁ% o 4 VN 4
N 5 5% N 51 5%
6~ 11 86 -0.47 = 0.93 -0.47 = 091 49 -0.90 = 1.01  -0.39 = 0.92%*
12~ 17 66 -0.42 = 0.73 -0.73 = 0.98 74 -0.89 =094 -0.65=* 1.17
18 ~ 23 62 -0.61 = 0.86 -0.62 = 0.88 58 -1.03 = 1.01  -0.59 % 0.89*
24 ~ 29 43 -0.57 = 0.85 -0.80 = 0.83 72 -0.76 = 1.00 -0.76 = 0.98
i -0.51 = 0.85 -0.68 £ 0.90 -0.91 £ 0.99 -0.62 = 1.01%*

SR E OB, *P<0.05, **P<0.01: 7F—F5H  EWES, TAERFZE, 2011, 40 : 61-64

210 V7)) A MKEIZE D 6~29 » HlGOILYIE OSIER BADFE WD

i EARE (%) SEERIE (%)
i
S aSN: ] 5% RSN -] 5%
6~ 11 4.9 (4/81) 4.7 (2/43) 11.1 (9/81) 2.3 (1/43)
12~ 17 1.6 (1/62) 6.7 (5/75) 14.5 (9/62) 17.3 (13/75)
18 ~ 23 4.9 (3/61) 7.5 (4/53) 23 (14/61) 5.7(3/53) *
24 ~ 29 5.3 (2/38) 4.7 (3/64) 10.5 (4/38) 10.9 (7.64)
Fy 4.1(10/242) 6.0 (14/235) 14.9 (36/242) 10.2 (24/235)

O (RBERRIBE FAEANE) &G OlbEE, *P<0.05: 7—F51H : TWMES, BAMZE, 2011, 40 : 61-64
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DA =
AZER

F1l T AL MEGICED 6 ~29 7 HEEOFLLIED Hb GEADFEE (g/L) Y

ANEFOV UEE BEFIMANESOY

A s — ~ " 0
G- 5% G- 5%
6~ 11 101.3 + 11.2 114.0 £ 11.2%* 103.1 =58 107.0 = 4.9%*
12~ 17 106.2 = 10.5 117.6 = 9.0%* 105.5 = 5.7 108.6 = 4.3*
18 ~ 23 108.6 = 11.5 125.3 £ 9.7%x* 107.1 = 4.7 1103 = 3.0
24 ~ 29 109.3 + 11.8 125.0 = 11.3%* 105.5 = 5.4 107.2 = 5.2
Iy 105.7 = 11.6 120.8 + 11.2%* 105.0 * 5.6 108.0 * 4.6%*
HEETE DI, *P<0.05, **P<0.01: 7—%5H : TUMES, BAEBZE, 2011,40 : 61-64
F12 YTYAYMEGIZL D 6~29 7 HEOILYIBDOEIMAD 52
. EEAI (%) A (%) KA (%)
i
Be5-mr B Be5-HI EEESR ERasNill 5%
6~ 11 25.6 (22/86) 4.1 (2/49) ** 60.5 (52/86) 51.0 (25/49) 86.1 (74/86) 55.1 (27/49) ***
12~ 17 16.7 (11/66) 0 (0/74) *** 63.6 (42/66) 39.2 (29/74) ** 80.3 (53/66) 39.2 (29/74) ***
18 ~ 23 14.5 (9/62) 0 (0/58) ** 56.5 (35/62) 15.5 (9/58) % 71.0 (44/62) 15.5 (9/58) *+*
24 ~ 29 11.6 (5/43) 0 (0/72) ** 53.5 (23/43) 18.1 (13/72) ***  65.1 (28/43) 18.1 (13/72) ***
S 18.3 (47/257) 0.8 (2/253) **#* 591 (152/257) 30.0 (76/253) ***  77.4 (199/257) 30.8 (78/253) ***

SRIMANE RN 5 G0 E o, FHERBOILDIBICB ) 2R E5HOBFMBEOMEE LT, **P<0.01, **P<0.001

4, # =

FENZAODE CTEIATAE VD, REFESHBISEC 2ETH 5. BRFHIBEL (OEROGE
B, BFICRERBREOZS5 LTV 5. BEIREOZRFEFRIL, A4 DEEREZHIEL, AWAERR
EIREDPATG LR, KEBOANADOREARD) A7 NS 5. 512, §5% ST o4, i,
BAIESE) E— DO NA LD KERZP LA LRI RERZIZE é%t%biﬁﬂ: b5 Y9 fEoT,
INDOFHEITER e R L R T 2 Z L IIRBRZEO T &), WEEOKTIZORNS

1. BIKBEDL S 3 7 BOKEWICH T 2B L EFDOREIRE

ZOOR L) I CHAMEORERFRE L MRAEESTFEL, FIZZOo0R O 18 ~ 23 ¥ A#OY)
VR DARARE (£ 2005 4F 4 AT AL B O TFIME (6.1%) D 2.6 fEF 7212 1.5 85 OV IEL Tz o 18 ~
23 7 Al OB OB EH DOEEIE9.1% TH 1, 2005 FLEERAFLNEOFIGH 3.9% L I L TEH» - 7.
el & BEOALNE O B MO NI Z 21 60%, 160% Td V), 2005 4F2E B4 FLL) O FI41H (30.3%)
EHE L CEd oz, PEEMIZEERMILNEOTFIGHE (3.0%) D26 5L 6.6 5THY, HHEMIZBITL
AR OBR ZIEEANTH 5 Z LD h o7z, BAHOIKEEIME N LIZMA T, MWEIH KM OFL D
DEMARZFIESEZ L, AYEORALANEHMHEIEROBRIEEL G252 L1280, A9
HI26~23 7 HOADBORERESRCEEOHREZB LOHRKEZHAMDSEL L. ZNE TOMZEICLD,
FHRDO R RIRIE & SR ZHARIMIZFICAN 6 ~23 ¥ HICHAET LI LR ENT WL, ZoOHMOKIEE
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W53 TR, FEBIMOMENIAT S L 20 1 BHO~OBES BRHWIZ 2 5. toT, MHET
AR AFBYEREZ L 52 L1280, HEROIINE, Minb X ORIEORBINEZSE L, KERZ
FEZ FHi$ A ENEETH L.

4-2. FIIKBEDL S 1 EHROWKEWICH T Bt & LR DREIREE

BWOINKHED S 14EBZO, I, Hl, BREO=20ET 15 ~ 44 O W E@ER M & 5 mRimoFLs e
ERRICEFREEZIT o7, TORE, WEICL L HEREMEE 5 AN OFLLNE D RKAEZIRE~D BN
oL Ro/z¥d . INOLOKEMOBET - PHFELZVI EHNDL, CNS OEEEFNT— 5 L O
L TERWVA, HEMOITEAEPEREN THLZEEEETHE, CNS O RN MO K F 13 LB IR
ELTHMTHDEEZS.

KEH O W ERE M & FLLR OB, WA, WMIREL CoBMNE X TH ), 2002 4 EE RS
BEFRTAEL NV LD L, ZAVF MG E 22 BMOBIUI T TH L Lz b, ZhE, W
EIBUFAFE S RIS 1T NEH 0.5 kg & AAEE 10 TOMERELZ L o722 L ERECHEBRLTVWE. Lol
AR B L O O WA, IV, KEY OFEIE X ONS O — A O R VP L) S, HE
KPS TR ROEFIRIOWERENE YA KES L THLEZ 06, RESY V87 HOBRIEAIAR
TaTHhHLENR D, 7o, WEOBWES DR, FRIZ, EGEHE - RYOBNEIAL L Tz, B3k
FYOBEMOARRIZE Y I v BLPI AT VOREREBICER 2B L 525 2 L b, B Mo M #i
W& S RARMOIBIC BT, & Hish, E¥ IV AREDOFBRIVHEEL TV Lo T, #H¥EH
OMEREEZEO BFMBA L UE L, MERERORBRELZUEZFET LI EVEETH L.

HEE R M & 5 AR OIS OB M4 I CNS 2k o MR ok & Tt FIgME VY L) b5
<, WBEKENS 1o Th B, WM L FLE D% - BRI RN 2 280> T 5
CEDTRENT:. MFEMEREZROSHERTIE, KEHOMEBRLMEE S AMOANBOgRZ, H
FEWER L PED Y Y X 2 B RZDFERDPE D, ERRZEH ) RO NLh o7z BH Mo HEE #EE
HEADBOEMIIFICHRBIREBOARLHEEL TnEEEZLNS. 72, E¥ IV B RZMEIZDH
FETLH2LENH L. BFALICE D L, WHEM oM ELN & AN BB (R, KiEY, I,
FLEL) BEE D 2 (, MMAESZ FIERLTBY), SHICREOHEOBID R o722 L hb
BAEB L UOMEREZERZPBRS SN, MEHREORKREL b —F L T 512, #E o HE kL
P& FLA) RO ERRARIRE D, HMRZNPE AL N

WSRO EBBG L L AYBOL Y IV ABIVEY I VDOEBERBEIH T L aho7. Y
I Y ADMVAD & RZ0%  (HEEERZCYE MVAD18.2%, KZ 6.9%), 2002 OFAAEF O &EERN OF
BE WY L) b Epo . TIUTEEES, REAHEBLORYOBEIRE LBEEL TR EEZ LN
L. F7o, WKMo BEBRLIEEILNBEOY Y I U D REZEANEDEFIZ 0% FR Tz, &, Hid
HE D AR5 720, KNOY Y I Y D ERSHAT L. 512, #BOREIZL ) EYOMEIZEDD,
B AEROBRNEA L2 ik, BELS TR EY I VD BN TE 2R, E¥YI VDA
EEFIERILEEZOND.
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PLEofER» S, MEOREIC LY, KEho MEwEn g & JLNEOBFMEIE L (2L, =4
Fe by VN EOBIEI TS TH LY, BEY VSV, MEREELRECOBNENFTEL, &3y
A, D, Bu, #, HigiZk EHRZ LTV SEROMEMEGZM & FL B D% - BERBEOMHIRO -0
i, ENC X 2 BB RRECE O F 72 3R 2 R RN OB (B 2 EMERERT T A
N LA Y AR TH B

43, YTU A2 b (REQ)HEE5IL56~23 7 ABOILD EOREREDHEDR

WEOZEIZLY, FROBHFEEIZFEIZ6~23 7 HIIZEET L 2 ARSI TS, ZoMEIZT
DR RETEITE 2 IUL, GREIMOBEIIATSETSH Y, 72, ZOMBICAIMDEA L7256, Kbk
BHOBELARTHETHL Y. 6~23 r HEOILGDEOIEF ZHE - BEO-OI21E, BADIMIEOS
WIS R B R R T A A D B, ERIICIE, RECBTLEFEBLTAIEICE ST, LY
WOMPBEROEZEmD, WERERL VY 2HEL Twd, HEBROIAYDEORERRLIREICD LoV
Y M EGOMBEIT) SR THY), 7 AV b CREQ) BEELRY VNV HE, EF IV, W
BRERTGATYD, BEEBERELORLE, TV X2 MG L 15 7 AED, 6 ~ 11 7 A, 18
~23 7y AHOZ OO OANZO HAZ 17 ) A ¥ MEGRI L D A FEICEL B> TBY), 7 X
Y MIFRBREEOHGICEN THD LR D,

BB X 2 8RO D 2 1T UL, RN ORFEREAME VRS, BILFOFRESMET L, 6 7 AL
FoASROEMOIA) A2 EmE Y, BERBESRI 5. HEMISEIL T 5B (B 2 (128
i) ZERE RPN S O35 (Y, WHO 1E 2 RO FLIN N (FRIZ 1RO FLIE) @ 46% (L8R ZHE
MTdHoEHEL TS, RIFFRICBVT, 7 42 MEGROIL B4 DL EAE ISR (Hb <
115 g/L) Th o7z, BE%EL S mg/g, NaFeEDTA & L T#k 2.5 mg, Ferrofume & L C25mg &Lt 71 X
YhEISrREEGTAZLICLY, AMBOFE T ) FrEENS 151 gLEML, 560
77.4% 75 30.8% 29 L7z,

5. &I

B I O AL RO EFE R, HEER IO EFENAR I LD KERZEHEL T
KEHOERIZEWAEB LORERAROME YV ICH L TBY, B HEERt & 5 mRiloIL)
WOREIREIZR 2 2 21T UE 7% 6 %, B2 REGERLHBEROME 2 EOfEE & 5 2 07K
THl), HEOKBRD?S, M4 ZETHE I L TEMAT 7)) X0 FPHEEIN TV S, #lziE, basHE
ZIA VR BT 5 6 ~ 23 7 HOFAMBOREAREZF 7201, HREOBEREN D 6~23 7 A
WOFLBICH LT, BESY V80, ¥¥ Iy, 34TV RERGECEMNT ) A Y M2 EBINEE, BF
BIEREMAZ KD S TWE, RETIOREY T A V2T LI2E-T, HEOFALEOMB
HERMOEZED, FLANBOFRBIREZYUET L 72 o B EEE L 5 mAMOILLDIE O SEER
BAWET 5720120%, IELWREBHHESCAGHNICIZAEZIT) 20O FENFEL LD TV 2 E5KE)T
HbH., S5, LEISUTHLEICHKES 7Y X PERMIE L, M IC MR SERE Y ) X v b
FFELEREMRT A I LICKY), MERERRZETFHTLI LN TEDLER .
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