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<FFRRDOREAE >
2013 4 A9 H EAEFEBRKE»LELEREEENMCOVTETRE (B4
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L

A Bl DA ST A E IS IS < EIRACEHK OB DO L IEITHR D R E RS L,
BRIZHOWT, R TNV U —2—FF W - BREA) | ORISR THE
LWZ EICEAT2HDTH D, HHEIEVKFEIZET 2V —% 0 7 7 )V—7 1%,
YELAH RS IOV TC, B bR R 2R A 2 S5 L 72,

RKI—X 77 N—7L LTI, & M ABFEO LOAEL 70 mg/ A/H  (0.99
mgkeg FE/H) (BkE L) ORI R TH 2 B~ D ZITHENME N2
Lo FE BEOEMTFRIICHALRREN S ThHhHZ EICEE L, 0.99 mg/kg
{RE/H % 1.5 TBRL72 0.66 mg/kg AE/H (Bk& LT) ZAAAICHOWTERDE
& (ZEET 5 LIRME & Hllr L7,

K —=X T T N—TIZBNT, IRTNT+—F—FH KEKEKUOEFEZ
RRICARIZEBT H8HO— A ERELHTE LIER, FHNREFEDL VIL0.15
mg/kg (AE/H, 2L <EBRLTWAD LRELZEES (BENE) ORELY
1% 0.27 mg/kg KE/H THHo70, 2o ESROEBEREIZET 5 LIRHE 0.66
mgkg AE/B &L, IX TN+ —F—5H, KEKEOEENDLOHKE
BUZ K> TREZENELD U A7 JEW &l LT,

BRFEEBICESS T3 xT7 v r—2—58 (BRE - REA) ] Oy
IZEROIEB ZHE L2WiEE., ENICHEBEL TWDH IR TV T +—F—HFH)b
OEOHEE— BEIE CEYMRRES Y 0.0021 mg/ A/H (0.000038 mg/kg
RE/A), SEREORFEL Y 0.37mg/ A/B (0.0067 mg/kg A&E/H)) 1%,
FRDOIRXTNT F—2—FFH, KEKEROEENSOHFOHE— HEBIEICHL
RTHYENETHDIZED, IXTAVTF—X—HFHNPDLOHEBERICL - T
RN AT D REITRNEEZI NS,



I. FHEEREOFRE

PR265E4HO R, RifEAE (FFEM22EEAE2335) BIUILFIEOHE
ICHESE | BIREEIKIR DR EEORIELRITH 2 L I2HOWT, EASEE
O AR AT MO ERE N TbZ, $RICoOW T, EASEE L. Tt
REREENHRESINTNDHOD, KOMIROE SO OBIEDIE S 23+4
Bz (B, BRENEELZ, ALK E LTHE S Z2V) . ADRE
FEOEDB RO OFMEENEH I T WL THY, THRIZE
Wi, MRIRBED B E CREREL MO FHIT N &b, EEELRE
B9, KEKETORBRIOBIBICED L ZLNMLETHD, | & LT,
(I TNy+—2—8H (BHE - REA) ] OSEE () T8V TEDIE
BEaHRELRWE LTS,

PR 2584 A 156 HOFATI L LZEZESITEWCERITEMRENE <,
BRIC L2 @BEEEBIZOVTHIHEI N TS, FHliziT) 2L RRY L
S AL, ALFEWE - FREEMRAESICB W TER T LI & LS,

Rk 27 £ 9 A 29 HOHE 578 MEMELEZERITHNT, LEWE - 5%
YWEHMRES] 0L HFEWEEHEMFESR) o ond s L bil, %
I (2 o7 5 MR R E OFREFEHE 2 LV @Y OREIITH 2D, ZNET
LG - IFYEEFRES SIS L CE iHMlix S E OFEF#RIC OV
Tix, JRAL Tl emE =L iU —F v SN —T R R EEEESD TICH
&L CHEFELTO L Ihi,

Vrk 2844 A 1 H, BAREZEEERIC NEREEVKEICET LIV —F 77
N—T | DRBEEN, BFT—F L I N —F BV THERESRLTO L L &S
iz,

I. FHEXEMEOHME
1. &R - A&

gRix, T 4 FHICZWEETH S (EFSA 2015, Handbook on the
Toxicology of Metals 4th ed) [1, 2],

BT, EMICB W THAEMETE THS (WHO 2003) [3],

BN TERORETHRICFEET D EITHTHY , FB—8A 4 (O :
Fe2t) KOVE _#kA 42 (ZMDEk : Fe3t) 1IMEBEROMEL S ATALEY & &
ZITREG L, B bW, KERE®). IREBER OB 2T 5, SRiTEH B IR
[ZE e L LTHEL TS (WHO 2003) [3],

gRiL, BRRKIZZ S EEN, Sk, THEEKR EDORA, &2 W ITEEIC
HRT 22 bH Y KT TIIFEL DFERREL L 5 (BEATE%E 2003a) [4],



PRiZ. BEAME S LTERIOKER & LTHERESNTWS, SE b1, B
RIS TAF v 7 OBk LTER IS, toSMbEWmIE, RimDEFEESE RO
KR ZIEDIRIRIE DD, Fo, B2 2SR I3/KAEIZ I W TREEEH & LT
H&Ens (WHO 2003) [3,

2. BNE
4« gk
g4 : Iron
CAS No. : 7439-89-6 (Merck Index 2013) [5]
Tt « Fe
JR¥& : 55.845 (Merck Index 2013) [5]
&7 : 26

3. YEEEMMEIR
ERICIIRR &2 AL FETEREN & D, &R OB LAY DOYELER R £ 1-
1 KON 1-2 TR T,

x1-1 ERHRUHIELEYOMELZHIEIR

4R 73 b2 —gk (L35 gk WAbE—8k | MeE gk | bE e
(Ferrous Oxide) | (Ferric Oxide) K4
CAS No. 7439-89-6 1345-25-1 1309-37-1 7758-94-3 7705-08-0 1317-37-9
b= Fe FeO Fez0s FeCl, FeCl; FeS
Canmai== 55.845 71.9 159.7 126.8 162.2 87.91
s+ &)
PyEREITER ERE~JK HaE g AR~ B H~ R B IS AT
&JE fEdE, AR it i it i
B (°0) 1,535 1,360 1,565 674 37 1,194
o (°0) 3,000 — — 1,023 — —
EE (g/em?) 7.86 5.7 5.24 3.2 2.9 4.84
i _ o s 62.5g/100m 922/100mL P N7
‘%jf T T L@0CO | kst s
B
TERME - - — — - e . ATV
(% D)

(Merck Index 2013*. ICSC) [5, 6]



= 1-2 #HIEEYDOYBEZEHMEIR
£ BRmRE— 8% W 8 | KEMLE 8 | KEMLE 8k FLERES — 8k 7 < LR
(2N 473) %k
CAS No. 7720-78-7 10028-22-5 | 18624-44-7 20344-49-4 5905-52-2 141-01-5
(f7K4) (17X 477)
7782-63-0 6047-24-1
(-t A) (ZoAkFe)
e FeSO4 Fes(S04); Fe(OH): FeO(OH) CsHi0FeOs CsH:FeOy4
(k) (k)
FeSO4 - TH20 -
(LkFn#) (ZKFn#)
STE 151.90 399.86 89.86 88.85 233.99 169.90
(fm7K %) (K 4)
278.01 -
(LkFndm) (ZAKFn#m)
etk | RRERTE | R~ A an | AeRERD | f~%E - AN o
‘ KAFUE | R A~TERA | R, (k) ALY
() EEfkES | AR R~ A ~fAt
H~ ke EAR MAR., fhbh. BLREY
AR LS TR TE TR 72
L B IR 7
(LAKFum) VHALSSRE ok
(Z7KFnd)
fisa (°C) — — — - — -
(fEk )
64*
(LkFn¥m)
s (°C) — — — — _ _
B (glem?®) | 3.346 (20°C)* | 3.097(18°C) | 3.40* - - 2.435(25°C)
(f7K4)
1.895*
(LkFndm)
VA fRTE 26.6g/100g W< Y| TE R - ENNTE
(oK) (20°C)*, T % (fE 7K 477)
37.3g/100g AlYA
(100°C)* (ZAFn)
(d%7K47)
32.8 g/100g
0°0O*,
149 g/100g
(50°0)*,
WK LT
LBETD
(LkFnd)
et — Fha-p TUEZTAK Tha-y 1 IR — 7l -
(Z Dfh) (47K %) TN RIS LSBT D MEREER  RIVA (17K 477) IEH I
Tha-y . RYE TEhy L RYE KEEEF MDA TV RTVE AR
(LkFndm) WERET G Tha-p . IR
TE (Z7KFn47)

(Merck Index 2013, b KEEd ™) [5, 7]




x®1-2 HIEEYVOYMELFR

HIK ()

TR 2= 3 =AY U UERTE 8k == A7 i POER L =8k *
B8k F—8k (v b ERER) gk Bk ERE —#x(ID#L(1))
CAS No. 299-29-6 10030-90-7 | 10045-86-0 10058-44-3 | — -
€. 5/7)
10049-18-0
(JukFnem)
@2 Ci2H22FeO14 CsH4FeO4 FePO4 Fes02:Ps FeCO; Fe304
[€:5/37))
(FukFnt)
TR 446.14 171.92 150.81 745.20 115.86 231.54
€337
(FukFn#m)
ERROPEIR EORR o | — B, JKAXIEEry | — ] = F5 | BT RE
JR S0 T R 7 gt T H A (I #9) EEEA)
B, fh. RERHER EA=RENIFN
N T A (ZoKFnd) (JuzkFnd)
JVR IFIFHELR
(ZKFnd)
s (°C) - - - - 1,538°C
W (°C) - - — -
B (glem?) | — — 2.87 (Z/KFn#m) — 5.2
iRt R RRE I | R - 0.065g/ TR
< (ZKFn#m) €.15/%:7)) 100g
() (oK Fn) T (20°C)
(JukFn#m)
VARt Tha-y . RE — filme - — — Th)- s R
Wbo L VIRIT D (€LY IF0 . R
(Z D) AR TS| HEER D RIR BRI DR : AT
(ZAKFn#m) HERRES - VR EIHEE - R
(FukFd) FoK : RAICET D
(Merck Index 2013, b KEE#*) [5, 7]
4. 4

gRiZFEIZ, (1) BEOHE (NEZ7 b y) ROEHBOBREIEOITER (47
mEYy), (2) BFmERLKUOBCERREEICED 5~ AR OMNK, (3) =%
N —ZZHA R OBRAIR U SR TE ISR D D 8k- T 7 7 A X — & L N T DOWEAL
REDBENH D, BRITER % 723E~ LBEFE OMEFTH H 5 (EFSA2015) [11,
SREIL. NI B LA Lo~ L8k & B TH 53~

BF OO ER
LEETH D, BRORZIIE MCIEIERE.

PRAEREEFOIR T 2 <. BRRZIEL

LT, B, EBHER, BERRERENEZ S (BEE5EE 2014a) [8],




5. /M

7B (BB, &K58. AWK Vi 5 25275, AN%REIT,
a—b— FIEBELLEE (=8N ER) LWRNEL 25, IBIEEsE TRl
SIVCKELE gkl p Fa, IBRBLFKERD KEKENY KT v 7)
[9],

BESMEDOH T AKICIE, 728 2 HFLLEER Y 7 THK LTS TERSCE
DR TH, MRATHE mg/l © Fe2RNEFENTWAEENRLD, LinL., B
K[T D&, Fe? I LI T Fest & 72 0 | AKERPERFBEICYD 5, $RiL T8k
NRITUT ] OFEBIRT, 8377 U 71 Fe2tind Felr~DEEbic k> Tx
FNX =55 ZTOBBETENICATA DROWIEEZHRE I D5, SLOBREN
0.3mg/L LA ETH D LB CHKAENERT D, SRRED 0.3mg/L LLTO
AL @EITBEE RTINS BESCAENEL L Z ERHH (WHO 2011)
[10, 11],

T, BPBERL T DL, KBREHEBL (0.3mg/L LLE), MAH-CHmE%
BEICEALZY, BRELE®RE 52720345 (0.5~1.0mg/L) (AAKERHS
2011) [12],

BT OB ORERSE —8k, KL 8k (pH 1% 6.0~6.5 IZFHE) Dk
BIET A 2 15~20 4 ORERE 12k L CERBICE v iThbh-, #HEBED 5%
i 50% 03B CTE D8A A OWEERBERE 2% 2 (2777 (Cohen et al.
1960) [13],

&2 KPDKEHE

R o B fE A 7K o BB A

5% 50% 5% 50%
TP 55— 0.04 mg/L 3.4 mg/L 0.12 mg/L 1.8 mg/L
KER{LEE — 8k 0.7 mg/L 8.8 mg/L — —

6. BITRHE
(1) ERN
IKIETE KRB
BEOZOIEY : BORIZBILT, 03 mg/L LT ()
o BEThnz b
BR  BEThnw b

Vo sfiosRiciE S5 K5 728, wofite & 5 e izik,  (BFRERSE 1989) [7]

10



2 4 . 5 FELLT
A Y 5l 2 LT
s B ARV K VB A R
B OZEDLEY)  $ROEIZEIL T, 0.03 mg/L LLT
R KRB AL VEE T
B O D/LAEY SO BIZE LT, 0.03mg/L LLT (OKiEZ DOhifs
KEE DORIFICHRE SN TWDRAKHAEDRH
)
B OZO/EY  $kOEICBE LT, 0.3 mg/L LT (E/KEEDORE
LM R E STV DK EOR ik, 3T
faKE DI HR)
BEEAE  IERECEK O #E (IRT VT +—%—%F Ve (FHE - bR
A))

it

I i%fﬁw &
B BEThRVWI L
é§.5EuT
BE 2ELT
TERECEDK ORLEFEYE (T 2TV — X —FH, B EEACE »
K OVEEA R DI OFFEFEEIK ) OJFEEFE LTI R T 0 D 4 —
2 —5 B AV D5E)
£ :0.3mg/L LI
(EA5@E 2014b, EAFEE 2014c™, EAFEHE 20144* . EAHEE
2015a***) [17-20]

(2) EFRHEEE
WHO : #CEIKF TR T 2B L R D RETHELRN I L b,

2 KHPICEENDIEMRIEME R N2 v A RYEWE N 29 2O LB A ORRE,
R E, REUK 1L IC@EEERT O A4 (Pt) 1mg KO'=23L Kk (Co) 0.5 mg %
Gt EORAIHYTILOE 1EL VD, (BASEE 2003b) [14]

3 KO OREERTHOT, HEEOMPBEDE DR, BEWEOLFENE
kb0, R AFLURAKF2AVCHESND, (E455@4 2003c) [15]

YV IIxTINTr—F—HHE L, KOREFRE T2 EREKE VD & S, SiKkD
BDOELD, ERFETEALESD, AT T RNELRMUZ S 0%, KEEHEIC
B3 28 50ROTHIHET 2 FHED 5 HRA, Wk, @R OVRE BT 5 8UE 25
FThORn, ZHICEENDLILDTHHZ L, | LEaNTW5D, (EAE5HE 1986)
[16],

5 BEOHI ITREOHETZEME LI bOEBHM LD THOT, JFURHH R LISk
DD,

11



BB KR OFRIZ DWW TREEIZE S HA RT A VEIZFR R EINT
Wy (WHO 2011) [10, 111,

EU: F7F 2 VIXTNT4—HF =22 T, ERMEITFHREIN TN
(EU 2003) [21], &K (FF 2T A IxTVT 4 —F—%FR<) (T
SUNT, 0.2mg/L (FEEEfE) (EU 1998) [22],

EPA : 0.3mg/L (SOVE, LB, €BHREKOER (RUIMER) 1I2E5<

/9
BEKOHTA FZ A4 fE) (EPA2016) [23]
Codex : FREITFREIN TV (Codex 2011, 2001) [24, 25],

I Z2HITHRLIMEDOEE
BEFOFHEOERBEIIANLEELIE~NLHETHLZ N OENT WD, £,
SHTNTF—F =T, WV TLA, TN BV UL SR UL
DALY, FRERYE. EREEYE. HEME R OEBE O CIAfE L T b L STy
D (ARIRTI VY +—H—WH% 2016) [26],

I EEE X, AFRRERSMELEWICEE T 25 IOV TR L 7=,

1. KRS

(1) IR

BN LERINERIT, + BB D2 EEICB W TR S LD, ~L8k
X2 D F O TREAZIMKIC L - THE LIRS 7, Mg T~
LR F—BIZLY Fe2 L ARNLT 4V ANTHES VD FELERIT Fed™ D
BRTIXIZ & A LRI SN, Fed X, 7 Aa /LB U ERR EOBETYE., X
& LR AR I E T DB LRI L > TEIL SN T Fe2' & 720 |

N X35, Fe2' R, 2 4 E@msfHiR 1 (divalent metal transporter 1) & #&
AL THRINESNDDT, ZOWMILHES, i BaT 5, SROWINEIL, £z,

FIFFICERT 2B DIC LV RELSEDD, LAVEKE, 7 VB, T RAau
BV (BEX I C) 3SR ZRE L, 7o F Uk, A= YaUBRRE
ISP 5, SMCHNCITIE R MR D R BV TR 0 | NSRRI T 5 &
I EEIE S < . [FIREIC R & I1T 70 < e D (BAFEE 2014a) (8],

—MRAIZ, Fe2' |3 Fe3' k0 LAEMFIHEE (bioavailability) 23@EV), Lk
(NLFLifid L Fe2l) (3 EANLEEL Y bRRIICRINES N D, Fed (beE
MED S Fe2 {LEMD T RES RN S D72, Fed' 13 Fe2 1TE TS TR
NEhD, BEX I ClE, 8EFEHEOEEEREZIM L, Fed3' 2 Fe2 ICH%EAY

12



(BT 5 2 LT K SRR ERET D, AFEHKOIESLEED 4~10%03 WL
SN, WMREIeFRE, BFFICEENRLIEX I C, 72 /B, HEERAD
bbb 7 4T W E DR REN OB EITIRTFT D, FESLEEORIL, &
NOBENTFR SN DEIICHEREF SN D LY ITBBEMEO 7=V F U R LT
VAT 2 U A X o CTHERLSHIB I N TV, —F T, A0 TR < Hil4#H
72y (CRN 2014) [27],

ATV I OIFEICE L CROKIERE T L L ToBE R~ H S, (KRNOEE
BEOHICKIE L, B CII~T Y P U ARMEESND Z 21k, IX (4
“HEBoOBMR) . BT (FICHME) ROHEFHE @RERo~xrse 7 7 —2)
DAFREIHER L, RO 29+ 2, ~7 v P U IIME— O8N # 37 T
HHT7 xR TF o EfES L. NTEL (internalization) @R L., 7 = 2R/L
FUrEGRET D IR o THEL KITT (Rishiet al. 2015) [28],

a7 N B 31 4 (R4 29.4+110.8 (20~59) %) (12 &4 IZERM %2 E
BE) 12, FES LA [P9Fe B LS 8k TRk L, ~ L8k & [B5Fe]l V¥t
VOERRL-EE (88189 mg/H ©) & 5 HEG 2. ~L8KLNIE~LEROK
INRZFE Lz, MW CIIE Y = U F U BENRED Lz, $ORINED
BT FEERIMAE T 0.97 mg, FRILEE T 2.72mg? THh o7z, ~LEEOWINRD
TEYMEITFEERIMEE C 23.2%. FROLEET 34.9%® ThH Y | FEANLEEDORINFK D)
EIXFIERIMAE C 4.5%, BIMAET174% CTH o7z, F7-, BXRZH (MEF 7 =
UFARE K10 pug/l) TlE, ~ABKROIESLBROWIRIIFFRE SN,
BHR72VFURENEWVWEIFEANLEORPIT~LE XV BEEICED LT

(Hallberg et al. 1997) [29],

fE 2N B 31 4 (CEEEE 4417 (32~56) #%) (S8 AT HEEDE
IREY 12 HMEERSE, 205 HEEREAL 1. 2. 70 X 71 A BIZHEA~
L% [OFe S LR — 8k CIEFR L, ~A8k%[Fe] V¥ ~E/ o TEH L
TREEZHE X, ALK OIENLEEOWINZEZHE LTz, ZORER., mEkEEF|

6 Hulten et al.1995 @ table4 7> L,

7 JFE D table2 OFE & ASLHOEAE (3.00 mg) MNHE/e STV DHAY, table2 1Bt
e,

8 JFE D table2 O & A LH OHME (22.3 %) 23 F72 5> TS0, table2 7> HRl#L,

Y EERAERFIHRER  IE~L8k 144 mg, ~A8 1.8 mg, T AL E UL 284 mg, 7
4 F VB 475 mg
RS ERIHRER « HE~L8k 15.3 mg, ~AL8:0.1mg, 7 A /LE VR 61 mg, 7 A
F 1% 1,851 mg

13



HEEEZHEINLH (14 4) ITBWT, FEANLEROWRIER K I &I DN
PRUZ IR B A 10 BRIZIACT L7223, A~ AEROWRIE K ORI EIFZEL LR
Too AEERAEMRRARERZER LR (17 4) Tk, FE~LEEOWRINR K OIY
B NSRBI E DS 10 BREZIZ EJ/ L7ey, ~AEEOWIERE R ORIN & IFE
b L722inolz, £, mEERHHBEEEERGE & ik L T, KA KF HEERE
HGEE Tl FEA L BRDOIRIER K ORI &, ~ L8R ORI &N DN R SR & 23K
T U723, ~NASEDOWINR T ZEN 723> 7=, (Hunt and Roughead 2000) [30],

fEH 7R 12 402kt L, R+ 3| (12, 24 X 36 B) M OHE%
15 (16~24 #B) |ZHilE CIEfE L7=[7Fe]l (200 ng) ZFMRES L%, Hife
THREEL., 7T ALY BNz 72[54Fe] (2.83 mg) THE L7-#& (GE~L
£ 3.2 mg) ZEE I, FENLBOWNELZHRE Lz, ZORE., BIEO%K
AT EEEIE, SR 24 2 0036 8 B2\ C R L, HER IAEIE 12 18 B2 £
TIRT L R 1238 B 1 7.2%., 1F0E 24 B B : 36.3%. 4FE 36 i B : 66.1 %,
HIFE : 11.3 %), F£7-. MiE7 = U F U BEITEIRE 24 ROV 36 H B2k L.
HEERIZHEIN L= (Barrett et al. 1994) [31],

BRIZIRINICRE L CLEgh, ~ > W Va2 )L b 5T 5 (Couzy et al. 1993,
O'Dell 1989) [32,33], 7 4 F > BE, KU 7=/ —)b, ANV T LROEBYMEH
VONIE (NI BRI INE B R ONT IV T R V) (8RO & FRE
L. % I 2 C RO OFHEMIEER ORI A 2T 5 (Hurrell and Egli 2010)
[34],

7 NOBENDOSEINEIIHEAAEELZD & FD 100 FICb k5, ~A
FRIZZIUZ EWRIL S NN, FESLBROWIPZIZE T P L0 T o L@y, ik
wEIZHDT v FOMBEIZED IAENDED 50 NIREDRIUZ L D5 H D & S,
ZOFEFRMFSREEITE FEY 2~3 FEFm, TNODEENH DD, T v
Mt MeDHEIIRETH 5,

ZDEIRTy MTHLNDE N EDEWL, Z0 v iRdi, thoBifEic
LHTITED, EFMT LRGN OZR | SR OEE OEND, ~ A
FREFENLBOENENEZWNINT DEESTOBENRENH DA 9 LTRSS

OR¥ 5 1981), [35]

SD 7> b (B, FEA4AIL) OO L, GFANEROPFESHFAWMEICIENE
N 48 mg Fe XN 16 mg Fe O8kT ¥ A b7 %@l 2 [E, 238 (0~13 H)
MERENE G- 21T o7, BMNOEELT AR LTz 2 R OXTREIC, [Felfila s
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— 8k K O 8Fe] CHEEFR L7727 A ~E S/ 0 B 2R AO%E L, IENLEEKE AL
DRI ZHIE LTz, mERAMEEICIS W T, R TONT D U BB LT,
Flo, IENLBR NS LBEOWIER IR CTONT VT 3B L W OFEEEZ R
L. & DB TIEANLBRITIRLS A DIV, mEKBAMEEL OCFEESAMEDOWNT
b FEAS LB O A SR ORI TH] S 7z (Cao et al. 2014) [36],

(2) 9

s 72 RN B 29 4 (EHJ4E#E 43+8 (30~58) ). HRDdH 5 4otk 19 4
CEXERE 4015 (32~47) 5. R/VE BHERE A H L TV R W4 15 4) |
PARRI: DLctE 5 4 (CEYEEE 505 (46~58) ) Z X RICEKOPEME 2 AL
L7eRBRICBW T, BREBBABIFOMBEFO N T A7 =) LT X —RE 7
= UFUBEEROMEENSENOSBEN/HTE SN, REBREBHOERNOS%E
X, BMET44g HMET28g EEHIN TS (Hunt et al. 2009) [37],

ENIZIE~NE/ B L LT25~35g, 3470t L7T03~04g, ~
AR OFESNLEESFE E LT 100 mg OB DH L TWDH EHEIN TS, 7=
VF U EONEYT Y Ui3AbET 1.0 g, Mlast 7027 =) 1% 3 mg,
AR NEEFERIL Tmg D82 ETe LB X LN TN 5, MRS L OMRNAEER Ok
Gk, EICHFIBRCAEMREND b T A7 2 iz Lo TiThbhvd, T A7
UV Fed LA L, SEMIEREDO N T A7) UEKT (TR1) (12
Hikd 5, hTU A7) U EREA LIEEDK 80% N ~F 7 1 B &I
25 (EFSA2015) [1],

IBE LRI R &7z Fe2 ' X, 7 = a R LF 2 K- CTRMREANCE H
i, BBE LA R CFE T 8 LEERIC L - T Fe3 " IZf b b,
F7- BE R SIE LEMIRNIC 7 = ) F oL LTS, B LR
HIBEIZ L > THELENICHE SN S, MIRANZBAT L7-8k1E, 1 0 FomsE -7
VAT 2 U UIZ20TFRA L, NI AT 2 U VRS (B L LTEeHIz
X5 (EAE5H%E 2014a) (8],

HIET7 =V F O RONEDT Y E LTRPBR SN TN D, T X TOMILEE

FIFBT A EMNTEX AN, B MIBWTITATFIRE., g, B85 /2 s <
H5 (I0M 2001) [38],

(3) 4t
EKNOBORBE DO AF—21 %2 11277 (EFSA2015) [1],
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Red cell i Red cell
destruction T Y production

'Eqnhmnﬂosﬁ _
2s00mg | Ty

3 =, l- .

\, RE system 25mg/day  Bone marrow '

| Plasma
1-2mg - A 4mg | . 1-2mg
absorbed \ J obligatory
— loss
/ Body stores / Myogiobin &,
‘ - | respiratory |
1000mg / . enzymes |
s / 3oomg

) RE : reticuloendothelial ((@PN%)
K1 $onH (EFSA 2015)

SRBHIRMERF O~T T B B DERE DRI L > TIThivs, FRILER
DFmiE 120 B THY . B LEERMERITENRDO~7/ 087 7 —VICL>THE
BINSREND, ~E7 N3 VY — A THREN, ~b A F U —F
IZE > TN S, 5%11\7/17;)/ KoTwEEnb, b
TUAT 2 YRR LegRE, BT ORFERITEITNALEEAS L THL
WIRIMER & AR5 2>, SUTIRREMB T oM 7 = U F U ic#ik S5, fEN
RO~ a7y —VEEALZRMEGEBR 30 mg O8EFHATS
(SACN 2010) [39],

%< OIMESIT, BRICBWC, REFHRICA T 272V LT F =%/ L
THY AT, FRMEROFEAICHA IS, 120 B OFA % & 2 72 R MERITEN
RO~ Ty =L VHBEINEDN, ZOBICEE SNSRI~/ e Ty
—VOHIZLEEED F T AT U EEAE L. BEANE v ECARICHIA
Ensd (EA5H%E 2014a) (8],

(4) Het

IRNIZITE TR 22 8k & R 9~ D HERE I3 72 < LRI O SR EIFRIUC X » THIFE &
TN 5, SRR ATRERICIARN N HIBR T 2888 & U C, BB MR OVHE L& kh i
AR OFIBE, . R NCEEDNH S, PARRIOMETIE, ARMIC L 288K
23d % (SACN 2010) [39],
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g ANEE (AAN124, A AT 4 — (Mestizo) 12%&., £ T 4 T
17 B RO — 1819 4) ZXHRICEROPEELSFAE L=, HBREIX, 7=
Fete & L C5Fel 28 ARESHC L W BE L 7-, SHEAEDOFEMEIX, N Y —k
VISR DOFET 0.90~1.02 mg/H, Y —EORET 2.01~2.42 mg/HTH Y, N
VYO TEETH ST,

ZTOMmOE FERSRE LIEEEORBRIZE N T, HLE D OEHE KD EY)
fEIX0.561 mg/HTHY, D5 HLMKRHEFEA 0.38 mg/ B, KEEHIE D FI Bk 3k
750.14 mg/H CTh o7z, BHIZEENHBEDOFEEIMEIX 0.24 mg/H TH -T2,
RNSE DKL 0.1mg/H THo7-, MFENPOEE~OEORVIARIE, T v
A7 =) CEFENERERSEAT 0.2~0.3 mg/H., N T AT =V EaFIEN
EWEAIEK 0.7 mg/H Tdh->7= (Green et al. 1968) [40],

s 2a R N B 29 4 (EH4EHS 4318 (30~58) k). AR dH 54k 19 4
(CEIERS 4015 (32~47) B, R/LE VBHEEE A L TV W4k 15 4) |
BARRIE DLt 5 4 (E¥J4EES 505 (46~58) &%) & %R ITEED N RPEHE 10
BERA L7, wERE L, RERBLG 1 £ ERNC B Fel 2 B IRIES T ~E 7 =
Bkl LTROBEIC L VER Lz, StoNEMHEEX, BT 1.07 mg/
H (BAEHE) ., AROH 5T 1.69 mg/H CGYTEHE) . BRE Ok
T 1.08 mg/H (EHIEHE) Thote, ARRD & D LoMIT AN O SRATR 38
b Llz, BARROH D TIIgkO NEMEYEEIIME 7 = U F U RE LA D
Bzmm L., BUETIIEEoNRME RS S ME 7 = U FBE (50~350 ug/L &
#HIHICRBWT) ICEEITA BN T2, BB W T, S0 NE MR IXE

HEFOBENA S (Hunt et al. 2009) (F#) [37],

F v MIBEBIRI e SHEH D A =X AL LT, & RED MAES: 2 BV 1A T,
KRB S LR D BRICSk 2L AEREZ L > T D ORKF S 1981) (F48)
[35].

(5) AREREOELD

BN OEBREINIZET., + 5B D BB ESMICBW TR SN D, ~A8k
FFEANLER LY SIS LD,

IR SN -8RITMIE R T o 27 2 VIR LEFICEIIN S, #3772V
FUROINEDT IV ELTIHFBRINLTWS, £ COMBITSLZIFET 22 &
MTEDLD, B MIBWTIIARE, g, B8N ERITEE#K TH D,

10 PR S 7 gk P,
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PRAENIRMERF O~E T v B DERKOSIRIZ K > TYThh, BRI L
WIRIMERAERR D 72 DIZHMME SN D,

(LNt iﬁ%ﬂi@fk%ﬁlﬁlﬁffé%‘% 1372 < RN OSRE TR & - Tl =
NTWD, BRI AN 2 DR D8R8 & LT, BUaMia & OVHILE S
JRMpEOFIEE, T, RIETICEENH D,

2. EREVFICESITLIEE

(1) 2E%

Wil — k2 bR D 5 L2382\ T, LDso 1L~ 7 A T 305 mg Fe/kg
AE., 7> FT780mgFe/kg (AETH 7=, F/La L BE—#42mEROkE
L7=#BRIZBV T, LDso 1d~ 7 AT 457.4 mg Fe/kg (K&, 7 v FT 865 mg
Felkg AE Th o7z, 7~ NVEBEHE—SLZMHIROKRE L3 BRIV T, LDso
L~ 7 AT 516.1 mg Fe/kg (AE., 7 v KT 2,329 mg Fe/kg KELL ETH 72

(Weaver et al. 1961) [41],

ANV ERE R T VRS —8k, S a VR E R OB S — 8k~ 7 A
IR O L3RI 50 T, LDso (X224, 560, 630, 320 & (X 230 mg
Felkg (RKETh o7, 7vIBE %27 v MIROKEE L-RARICBWT,
LDso 1% 580 mg Fe/kg KB CTdh -7 (Berenbaum et al. 1960) [42],

18 B A S V72 3k 2 TR — 8% (10~20 mg Fe/kg RE) . a7 B —
# (15~40 mg Fe/kg (A&E), 7/ a U ERE—#k (20 XiT 40 mg Fe/kg {AH)
KkONT7 < VERE—8k (40~80 mg Fe/kg AH) ZfE A& G LA BRICB N T, &
B L7=R2ad 50% I ENA LN T-HAEIXZNLE, 17 . 21, 25 XY 69
mg Fe/kg (KE T >7-, (Berenbaum et al. 1960) [42],

U RITHREEE 8k, a T BE k. IV a  BRE SR ONT v VIR — 8k
% 450 mg Fe/kg (REMR O G LR ERIZB VT, 2 TO/LEWITIBV T BRI
(CRIESS DN & Tz, e 5 12 R AN ISR B 85 — 8k 58 C 12 L (25 L)
KTOT v a  REFE—EC 3 I (9 JLH) JET- L7z (Berenbaum et al. 1960) [42],

(2) REEHRSSHMH
D12 SRR (v b, #OKE)

WAG 7 v & (M, FBES L) ICHBRE —8k, aJEBRE—8 s o
Bss — 8k R OV 7 ~ LB —8% (0. 50 XX 100 mg Fe/kg {KE/H) % 12
RO#ET 2R BENThbNT,

ETOEWIZB T, D 100 mg Felkg RE/BHREREIZBWTIRED
HENIENHI S E80 BTN, MECIXEBII A b o T2, IRES O EEICE
BB DR DN T2, ARIMERER, AMERIE L T 7 a BB EIC R XA D
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Nnignotz (BBESILH 2EDOATEM), 7. MiEkEE (50 mg Fe/kg &
B/ HREGRFEOEEE S5 L 2 lEOATEE) 128V T, Mg & Dligss
IZEEBE B L ARE I SN h > 7~ (Berenbaum et al. 1960) [42],

226 BRIEMEHER (S v b, BEEERE)

F344/DuCrj 7 v & (MERE, &8£S PT) (CELEesk (0 XL 2%V, FLEEgkH
DEROE & 17.6%) % 26 R G T RN Th -, REFEOREICE
WTREARERMENA LN, MRFHIREICBW T, E5HOREICBNT
RIEREL (RBC) A ERKME, FHRMEREE (MCV) BNERELREEZ T
L. BlERAA Gz, MEFA(LFRREICBWN T, BEHOREIZBWT
TNHY T4 A7 74 —F (ALP) DNEEBRIKEZR Lz, &5REOMREZ
BWTHEIROMEXEE, % 5HOMICB W CBOMEMEEDEMNA BT,
T, BEHOHEREICE O CTHBEE OB RICE T 2 F A4 r e — VB S
DEBICEHL, BBRLIEERNE o T, HREERFENREICRS VT, 5
DOMERE DRI, BEhE. N O % 5-8E OO B & R A8 @ a3 DL S N
Sz ()15 1995%12) [43],

@2~9 FHEIEMHE (0. EeikE)

% 2242 1,900 ppm 1 uaD gk (BR{hEk 0.27%2F8Y) % & fefrkl 2 2~9 £/
527, BEEIREIN)>7- (JECFA 1983 [45] (Ralston Lurina
1967) ),

@1~9 FRISMHHAR (1 X, EEERE)
777 R—RK (10 IB) IC@{kekiaA (570 mg/lb (HEEE 428 mg/PL/
H 1)) 2 1~9FE B 5 L=, 1 F%12 2 PTI2 2 THEAE (loose dropping)

1D TPCS (International Programme on Chemical Safety) Environmental Health
Criteria 240 |ZF0# SV TV A IREFIRE (mgkg) NOHEREY 7D O— HEE
(mg/kg KE/H) OMEIEICEL D L, 2%BHREOEO— B BRI 1,000 mg/kg (K
/A RIS (IPCS2009) [44], F7-. #& L TiX 176 mg/kg KEH/H & HH
SNnb,
12 S THlE - U 7 A (2013) ([ZBW TSI L T2 SCHNIC ORI A2 fH6E L
7zo LATFA L,

13 TPCS Environmental Health Criteria 240 [Z5t# STV A IREFRE (mg/kg) 7D
KEXY7=0 O HEE (mgkeg KE/H) OBEEIZEIS L. 1,900 ppm &% 5HE Ok
O— HIEHEL 95 mg/kg KH/H LHE S5 (IPCS 2009) [44],

14 TPCS Environmental Health Criteria 240 [Z50# STV H A X DIKEN S, 428
mg/VC/H G REDO kO — HERET 42.8 mg/kg (K&E/H LRSS (IPCS 2009)
[44],
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MWAHALNTZN, TOMOEEE TSN - 7= (JECFA 1983 [45]
(Carnation Co. 1963)).

(3) EMAM
OERNAMEER (S v b, EBEHRE)

F344/DuCrj 7 » ~ (MERE, &% 50 D) (CFLEEER (0. 1 XX 2% (F : 0,
475.3 X 1% 962.8 mg/kg AE/H . M : 0, 524.1 X% 1,067.0 mg/kg (AE/H .
AR OSERE - 17, 167 XX 356 mg Fe/100 g fikl) % 104 ¥ EEEE&
B3 2R BB TN, 1%L EBRGEEORER N 2% % 5-FEOMEIZ I\ TRk
REARAE D A & 3T, FLEEER R G- IR R U 7= JEIE O R AR BEE O ANEERD B i
Rinolz, IREAMBREREICBW T, 2% REREOEIZB W TR E MO R
MR OFSAEBEE R EM L, £, 2% GREOMIZB VT ENERO
W OFAMEENHM L, FEREICBERZEOILENZRD bz (Imai et
al. 2002°*) [46].,

BMEERERT. mNYFMmE FLEEH YV v 4 (2013) [47)ickW\T,
Imai b OFMIZZY & E 2. ARBRICB WD TEDAMEILERD B &
L& LTWa,

<BE>
Q@FEMNATOE—Ta ViR (TR, BEERE)
NMRI ~ 7 % (., %820 [C) \o, 7~ /LEegk (0.5, 1.0, 2.0 XIE 3.5%)
% 10 ERRERS L, AECERAMETHD 1,20 AF AL T U
(DMH) (20 mg/kg) #¥8IZ 1 EE F#H 579 538, &0 DMH %382 1[5
10 BRI TH#RE L. TO®RY < VEgk (3.5%) % 10 BRI 4 535R
DT, ZNERORBRICE T, SBBHC ILER OB A 125 Lz, 1
TNORBRIZIBNTEH, 7~ /VEEEk 35% I GEE T, BEIHLOEBICK T HF
PRI EO I BRRE & i LTI U 7o, R M OB DS S EIT 7 < v
FEERIREE 1.0% L. L CHERFRICHEN L7 (Siegersetal. 1991, 1992) [48,
49],

(4) 4% - HESMH
ORESHHR (FVARVS v+, BHIEORE)

CD-1 w7 A (M, SRR 24 IT) (THIBLSE — SO0 U U fes — 87 b
U LZiR 6~16 H £ Tl kG4 28BRp3 Thoh . @ik 17 HRIIZ
ETOREZ T EUIR L. AR BRI, EFRIEE&R USRI
FLdRk U, REEV OSSR AFERS 2 BRI C AT, EF LTV D IREM O R ERIE
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AT f:o Flo, ETORKITH LTI REREFTOREAZEHE L, 1/3
OREVICHRT L CAIRE S OF 8, 2/3 OBIRICK L CERBEF OFREEEL
7,

T, Bl ER & FREIC Wistar 7 > b (M, 8K 24 0) (ICHIERES —
gL e Y UERE ST N U LAEERE 6~15 HE TR O &R ET o
BROMTO T, R 20 B BEICE2TOREBWAHEURE L, BEEORKRED
B2 {ToT,

WiBASE —8kIX, ~ 7 AZBWT 160 mg Fe/kg (KE/H KT v MMZEBWT
200 mg Fe/kg {AE/H & CRHAFEMER OMEFEMEEL RS R o7, Er Y R

BT N AR, vUAKRDYT v MZEWT 160 mg Fe/kg (A%E/H £ T
RHAEMER METEMEE RS 2o 7 (JECFA 1983 [45] (Food and Drug
Research Laboratories 1974, 1975)),

<sE>
Q%TESMHAR (Sv . BEHRE)

Wistar 7 v MCER{LEE (570 mg Fe/lb (HEEME 25 mg Fe/H 19)) ZiRER#%
925 \NARATEBEERBRIC W T, e8I A o AL TRIE X
DHEMNTH-oT2L SN TS (JECFA 1983 [45] (Carnation Co. 1967))
0. B RN R TH B,

(5) ExEH
Din vitrod g

$kD 1n vitro BIEMERB O R 2K 3 ITRT,

A A2 AW ERERERARII T 2REBETH T, vV A V&
AR 2 T B AR TR BRI G R O Th o 7o, etk B3 BRI
BWT, B MU BRI E AWTERBRIIBE TH -T2y, Fr A =— XA
2L —INEMaZ AW BB IR Th o7z, B MY U oNERlla A v 3 A
v FRERIIGHELR ORETH - T,

@in vivoiRE&

$kD in vivo BIEMERB OB R 2 F 4 IR T,

7 v MBI ORE L Re kR ERBRIIBETH o 7o, ~ U AT
A&E R ONRERE Lo/MERBRIL, BHELRTORETH T2, sV AKTT ¥

15) TPCS Environmental Health Criteria 240 2508 SN TW5 T v FOEKENS, 25
mg Fe/H & 5HE0 80— HBHUEIX 62.5 mg/kg (KFE/H EHEH S5 (IPCS 2009)
[44],
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MIBRHIRE NG Lima X v FNEREBRIIEMETH - 72,

x3 HILEWMICET LEESHEDHBRBIE (/n vitro)

R4 R FIES ARBRAE R EE PN
M it o FATH
WEY
a. BlnTRRER
TEIRZERAE | FiilksE—&% | #ME (S typhimurium TA | ~10,000 pg/plate Seifried et
e 98, TA 100, TA 102, sy | @l 2006 [50]
TA1535, TA 1537, TA =
1538%1)
IR | 7~V | #ME (S typhimurium TA | ~10,000 pg/plate [k Seifried et
£ — gk 98, TA 100, TA 102%1) (TA98 | al. 2006 [50]
DH*2)
BIRERE | AL MY v | M (S typhimurium TA | ~10,000 pg/plate Seifried et
g Be% —#k | 98, TA 100, TA 102, sy | 2L 2006 [50]
TA1535, TA 1537, TA =
1538%1)
BIRZERA | Hafbss — 8k | M@ (S typhimurium TA | ~10,000 pg/plate Seifried et
# 98, TA 100, TA 102, app | 2L 2006 [50]
TA1535, TA 1537. TA =
1538%1)
BImesRAs | AL — 8k | #ME (S typhimurium ~1,000 Marzin and
# TA102) nmol/plate (=33 Phi 1985
(-S9) [51]
TRIRZRERAE | ek e (S typhimurium 160~200 ppm Wong 1988
- TA98, TA102, TA1535, (+/-89) =Y [52]
TA1537)
b Sl
b. WFLEMAL R TR R
BIRTZEK | RS —#k | ~ v A Y o E 4~1,000 pg/mL* | gzpap | Seifried et
75 (L5178Y TK+/—) (+/-89) al. 2006 [50]
(-S9)
N
(inconcl
usive)
(+59)
BEFRR | 7= BRE | U R Y o3RI 5~-980 pg/mL*3 e | Seifried et
AL —gk (L5178Y TK+/—) (+/-89) al. 2006 [50]
(-S9)
E303
(+s9)
BIZTFRR | AV b v | v o R o8 1.5~3,000 pg/mL ep: | Seifried et
I s gk (L5178Y TK /™) (+/-89) 59 al. 2006 [50]
-89
SEImE
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(+S9)

BIR T2 | LB 8k | ~ TR Y o fERE 1~5,000 pg/mIL*3 Rtk Seifried et
CAES (L5178Y TK /") (+/-S9) al. 2006 [50]
(-S9)
N
(inconcl
usive)
(+S9)
c. WHFLIEMIpRYL R R
Yefa (R BH | BRBRZE—8% | B MU B 1.(25~)5 pg/mL b Lima[et Tl.
-S9 2008 153
Pt KRB | MERSE—8% | T A =— XN LRAHZ—P) 1.25~5 pg/mL o Antunes et
B (CHO) (-89) B al. 2005 [54]
Gl e | (LB 8 | Fr A =—ANLRFZ—D] 1.25~5 pg/mL Bapt Antunes et
Hike (CHO) (-89) B al. 2005 [54]
d. DNA #E&/EE
Ay MR | MREEE—8 | B MU L oNER 10~1,000 uM Park and
B (-S9) BPE*6 | Park 2011
[55]
oAy M| BRERSE—8% | B MU B 1.25 pg/mL e Lima et al.
B (-89) B 2008 [53]
%1 Seifried et al. 2006 @ Table 3 75 5/
#2 2T o 2RO R TOREME
%3 Seifried et al. 2006 @ Table 4 725 35| H
%4 980 pg/mL UL E TR
%5 1.25 ug/mL BL E T (Gi. Gi/S 2 O* S phase)
%6 250 uM BL k- CHE
%4 BEANHET HEEBILORBEE (n vivo)
R4 HERME FSES BRI S BN
H& it o FATH
a. Yt fRie
Yuta (RELE | HREASE—&k | Wistar 7 » b 200 mg/kg, B Parveen et
(BB WA ET SR R O 7 al. 2014 [56]
/INEZ WEeE—8k | CF1 M~ = 35 mg/kg. i Horta et al.
(EHE) H[EGhi# 0 &5 2016 [57]
/INEZ Wil —&k | C3H/He Mifft~ 1w = 100, 300 mg/kg £k} Premkumar
(&) H. BB and Bowlus
3 MR 5 2003 [58]
N3 fifess—&k | CF1 it~ % 33.23 mg Fe/kg {RE/ Pra et al.
(BBE) H. 718 2008 [59]
6 A [FssGIR 0
/N FilESE—&k | C5TBL/6J It~ ™ A 13 mg Fe/kg, . Bianchini et
(B, #H5) HE TR 0% G B al. 1988 [60]
N3 HALSE 8k | CHTBL/6J It~ A 13 mg Fe/kg, o Bianchini et
GNE ) HE TR 0 &S B al. 1988 [60]

b. DNA #EE//EE
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a Ay M | FiBRE —8% | Swiss-Webster Hiffi~ | 33.23 mg Fe/kg. Franke et
Bk A HAERE 1 R G [l al. 2006 [61]

(i, 5 A )
a Ay M| WEEE gk | CF1 i~ % 35 mg/kg. o Horta et al.
B (. 75 ) H R R 035 2016 [57]
a Ay M| BREESE—8k | CF1 M~ w7 R 33.23 mg Fe/kg {RE/ Pra et al.
L (i 5% ) H. [l 2008 [59]

6 AR A&%E

a Ay M| BRERE—8k | Wistar HEZ v B 200 mg/kg. B Parveen et
B (. 5 ) H [E] il g D 4 5 al. 2014 [56]

1 100 mg/kg falEh B UL T

(6) ERFMEZFICEITIEEDFE LD

FROBMEFMHEIZHOWTIL, 4 OBLEW LR NG L723BRIZH VTl LDso
L~ 7 AT 230~630 mg Fe/kg (KE, 7 v kT 580~2,329 mg Fe/kg (KAELL I
THol=,

KEFEEMEICOWTIEK, 7y MIEX OSLEwERORE LR BRICK
W\WT, 100 mg Fe/kg &5/ H Ll Eoo & CHEEEINIMH 2RO b=, FED
s X9 D BIEITED e o Tz,

TR AMEIZOWTIL, HLEESRZ T v b
AR OEINTIERD Lo Tz,

ATEEME A P CX 2 EIIE O e o Te, BABERBRIZCBW T, RS
—#kiE, =7 AT 160 mg Fe/kg A%E/H &K TW7 v b T 200 mg Fe/kg (K&E/H £
TRRBMEE MeETF T E RS o lc, £, v UERE S MY o A%
~ U AR OT v hT 160 mg Fe/kg {AHE/H & CTRHAEME R OMEF ML R S 726
Mol

BAREMEICOW T, MEZ AW ERERERRR T AR E EEoRs
BORELILTWD, —F., 1n vitro X in vivo CTHEhE S 117- DNA 815 % f51%
LR, v U R T —~ TK BB, LERBRERER L OVNERBROZ
TRHMENRDO LNZ, LvL, FD A0 =X A3M#ER 7 DNA HEICE S
DTHDHAREMENE L, MENFETHI ENHEETE D, L7‘_75>0’C KT —
XTI N—TL LT, BRICITAEMRIZE - TRERMBE L 05 X 5 iBlaEht
L7 EAflr LTz,

(IREER G LT-RBRICRB W T, RO %

3. ERIZHITREE

(1) BOEFLKE (AP

TTHEE L TOSFHEOEIEEIT 200~300 mgkg TH Y, RAOERTOERLE
1% 20 mg/kg Kiifi L |EINTWD, BEDOPEEOHFPEIL 20~60 mg/kg
ORRAOEERTEZ Y, 60mg/kg UL ETIZEEIZ/R S 82N H D5 (Engle et al.
1987) [62],
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AMESTEIC L > CORMICHFEERNEC 22 Z20N0TEBY ., H5FHET
20 FEOMICAMSFEERIE LT-BE 734 (Bt 15 4. %t 58 4. 1~48
%) ana L7cRER. 13 AICFEEDNEIL. 202 bLIANEIETHoT2, F
FoIL, BEEOHEMIT 1,000 pg/dL B2 2 MESREE LEE L T2t L
TW5 (Robertson and Tenenbein 2005) [63],

(2) #OEKE (NAHE)

BRI U7-F A 97 4 (B4 46 4 (34~4875) . It 514 (35~H21%)) 12~
LB-FE~LERIES (18.4mgFe/ N/ (K& H R~ L8k 2.4 mg Fe /\/H KO
7 IVEEE—#: 16 mg Fe/ N/H)) XITIE~L8E (7~ /VEEE —8k 60 mg Fe/ A
/B) % 3 MAMBES® —HEEREBEN/TONL, ARBRIL. 1 »2AfZE 1
HE LU CHER L7 3 Iy TiThivz, & TOWRE IXBIESIZH LD 2 #
DIHLO 1T T EREERLEZ, ME 7Y F U RN EZ B B U REIC

BREIHAONRD -T2, FEASLSFEIETI A L F-FE LRSI X
O T2 REE L el U CEROSEE K OVE 4 50k (L, B, EHEOTFH)
A DOYEIRABEENE D -7~ (Frykman et al. 1994) [64],

543 4 (BARETOIEMMRZ M 484 44, B9 4 (18~39 %)) ITHilAE —8k
(50mgFe/N/H) U v 7 A< ~U v 7 ABRIOEER] (271 4) XIIHERDOEEH
(272 4) & LT 56 HIEEHRRNCERIE2HEmRABRMTONZ, Yy 7 A

~ U v 7 ZABIOEERBIREED 9 B 33 4., EROEFEAEIEED 9 5 44 £ W3
ZAONBWEEZEOTORBEREETITO I ENTE anoTe, Vv I A
<~ U w7 ZBIOEFEREEEEO 95 514 (19%) . WEROFEFIEREED 5 H 136
2 (50%) I[CEHEIFEEDOFELEN LI, EROEFFBREEICIH VT,
HEIFEEOFB~OFE (AR, B, Ef, TRHEOCEREAE) 2B
HONTHEGERmNoTe, BEXIIPEEOHFEORELRILY v 7/ A~ M v
7 AR DOFERIEERED 6 4 T 12 [\, FERDFERIERRED 25 4T 123 [A1& 10
fBDOENL LT (Brock et al. 1985) [65],

19 &4 D4t (18~20 53%) (A DMERA KD~ L8k 1.5g (30mgFe/ N/H) %
2 70 B R S -5 R FFERE R O OO L F RS~ DB T/ 57
Motz (FRE 1991) [66],

BRI L7z 1,496 £ 2 %t802, 77 v R LWiRE —8 (222 mg Fe/ A\/H. 14
Hff]) BEEEE O, 7T v RBEEMBE % VvV BE— LT Lra
B —8k (222mgFe/N/H ., 14 ) BEEE L OER, W77 B AR & it
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Bt —8k, Wil U L U —8k R OV v a g —8k (180mgFe/ A\/H. 14 H
M) BEFEE & OB A T 5 ZEERBEBRI T O, $LEMOENIC X HEM,
TR, MogEr, BO, EEEREOREOHEEICEEREXALNNS T, WT
NORBRIZEBNTH 7 7RI L CEMLAMEBRREO R EREOEE NG
Mo 7= (Hallberg et al. 1966) [67],

BRI L7z 1,166 4 (BPE 6314, Zik 535 4) (&7 7R, HENRESED
Wil —#k (200 mg Fe/ N\/H) . UIRMERA| ORELE —# (200 mg Fe/ A/
H) # 14 FEERSE —EERABRNM TN, 2055, 77 2RELE
D, 152 ANEEFEBO - DI E RS DivieinoT,

BHEIEEICRB W T, 7R L i LT, AERE (Ef,. TH. B, k
JEERE) & &L EmER N TRIOBEEDN D> T, Bl Kk O E R OS5 E
[ZDWT, 77 B AREE & ARBUERA OB BEE X FEFRE Th - 7225, RATERHFI O
B & e U C O RN AR EESE OB BRI L= 2> > 72 (Rybo and Solvell 1971)
[68],

1,095 4 DR ZIE KR SRR Z R I EE (B 119 4. &M 976 4 (156~
887%)) IZ¥ 7 v = bgk¥ o »X7 (iron protein succinylate) (120 mg Fe/ A
[8) XIIHEESER OB S —8% (105 mg Fe/ A/H) % 60 AR (7 v =1
gk s 37 Z I L e — M OPERE 13 90 ) BESE 5 _EHEMRABRT
Pz, 7 = bgk s X7 BEEE TR (ER & ONER 2 IS S 4, it
Fef— B B TR . RIEEVE. R, EE. BEROBEL HRE SN

(Liguori 1993) [69],

PR Z MM EE OLME 26 4 (16~69 %) (27 ~/LVERF —8 (140 mg/ AN/
H) % 12 8MERIEER,. BERIZA LN -T2 (JI#E 1990) [70],

IR 110 £ \ChRBRS —8E (60, 120 XX 240 mg Fe/ A/R) % 15 EREIE
R BN TN, B, EE, BREOREENHEREFN (o
FEHEC 32.43%., 40.54% K (X 72.22%) (ZH 57~ (Reddaiah et al. 1989)
[71].

BEERAE%1IPAOHIR 4% (BIR23 4., LR 214) [0 ) U 8k
(0 (FZ7t®R) XiXb5mgFe/A\/H (0.7mgFe/kg {KE/H 10)) % 1 FEMEEL

16 JFEE I RRH S 1L T D BT ORI B 4G K OE T Re O PR 2 Rl L, 2o
il W CTIRE S 72 0 O FHBIEE H L7,
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SELZHEMRABRNITONTL, REAVPHFE~OEEIIALALNRN T
(Farquhar 1963) [72],

e 70 2% 1 2 H OFLIR 246 A ITHiEE —8 (0 (77 k&AR) X% 30 mg Fe/
N/B (8.0 mgFe/kg fAHE/A 17)) % 1 4EMEBIRSE, B2 1EMEHT 2 " H
BEREBMTONT, ~E/ B EVRE, ~~ N7 Uy ME, (REEINE, BR
FIEF BB R Z A LN o7 (Fuerth 1972) [73].

fEE 724 % 1A OFIR 77 i E—8 (0 (FZ71'AR) XX 7.5 mg Fe/
AN/B (1.2mgFelkg {KE/H 19)) % 5 »AMERIES _EHEs5BRBRNITON
oo HREHGER (R, BRES). SLFIREJKRFICHEEIAON R
7= (Friel et al. 2003) [74],

A% APADOHR (R =2—FT2 964, Frv=aF A 118 4) ([Z8&Y 7V A
v hE UTHIEEF —# (1 mg Fe/kg (AH/H) &A% 4~9 HHBEIT 8.
Atk 4~6 AT T 7R EZERL T 6~9 2 ARICHERSE — k2B T 5
HXIL7 78R E% 4~9 PDAMERTA2HICH T, ZEERABRN M THOI
oo AV = —7 VOFRIZIBWT, WilEE —8k 4 £% 4~9 2 AMER LT
X7 7 BN L R L CHROEMER CFEFOHEMENMRE TH - 72, Ak
BALGRED~E 7 1 B R 110 g/L RO Tld, Milgs — k2 A% 4~9
MAMEBRLUERETIE, 7 78R L i L TIFRRIEDO A » X (OR) 14 0.21

(95%CI : 0.04~0.95) TH-o7=3, ~EZ/ 0 U EEN 110 g/L UL EOIIET
X THIFRIED OR 1X 2.4 (95%CI: 1.0~5.8) T - 7= (Dewey et al. 2002) [75],

A% 4~6 22 A OFLIE 306 A ICHiEEFE —8 (0 (77 '4) X% 10 mg Fe/ A/
H (1.4mgFe/kg fKE/H 19)) 2 6 2> A MER I 5 —Eg5RABRN Tz,
BHEBHEEICBW T, ~NE/r BV RE, {7 =V F IR E KR OGRS
L7z, AEROEERE (weight-for-length) z A2 7 XkEL. T O
DERE (BESE) ~OEEIIL LN ->T7= (Wasantwisut et al. 2006) [76],

Atk A~T A DOHIR 3994 (BIR 188 4., &L 211 4., 7T 2AREED 56.1%
K OBHEREED 56.7% 03 & 1) (THBRE—8 (0 (77 &AR) XiX 10 mg Fe/ A
/B (1.3 mg Fe/kg {KE/H 10)) % 6 MAMEIIE5 _EERARNTHIL
Too BREREEICBNWTC, AT/ R EVREROCINEY =V F RENEMNLT,

17 T0M (2001) IZFEH SN TWHRIBIEE (2~6 Al : Tkg, 1~35% : 13kg) &
L, ZOMERWCTEREY 720 O FHEREZFH Lz,
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R (R, (KEZE) ~OFBIILLNRN-Tz, THEOEAERHEEIZEZZTAD
N7p7n-7= (Berger et al. 2006) [771,

ENOERENTE L TWRWAER 6 A OFLIR 154 4IRS —8k (0 (77
tAR) XiX 10 mg Fe/ \/BH) % 6 A RERIEHER, SHEIEICB VT,
M7 =V F U RENEML, MiEHEMEENBA Lz, 12 7> H s TOFE
{KE (weight-for-age) z A7, 6 NABOEMBIAE z A 27 OZLRKZN
FREWKE z 227 MET Lz, £, BAROSENRRNE L TWAHAER 6 »H
DFLIR 452 ZIZFERORBRAAT o 1o iR, SEBREEO~E 7 v © R E RO
B7 =2 FURENEMUTZ, E~DOZEIHRONRD ST, WTNORIZE
WTH FRIE OMER 2R B YYE OF AR &7 & OFEZEORERITEN
LA B> 7= (Lind et al. 2008) [78],

RN OEREDNTIE LTV 100 4 O/NNE (6~24 M Ailw) (28370 X
N (0 (FZ7&AR) Xix2 mgkg KE/H) % 4 0AREBRSE L _EE5HRHAR
DTz, SREREEOMREEIMNE R R E®R (linear growth rate) MK
TL, £72. BRNOEENRE LTS 504 0/hE (6~24 7> AH) 128k
7Y Ak (6mgkg RE/H) % 40 ARBRSEER, 77 8RR L g
L C, REEMEER OREKRESRN EF L7 (Majumdar et al. 2003) [79],

R 72 A% 11~14 22A OISR 179 £ ITHEE—8 (0 (FZ7'HR) XiE3
mg Fe/kg KE/H) % 3/ HBERS TR, BB ~08E (EH., THF., &#
L) XA BN >7- (Reeves and Yip 1985) [80],

ERNOEENRE LT e 47 £ o/hNE (B 20 4. %8 274 (12~18
D AMER)) ICHEEFE—8 (0 (7 18AR) XL 3mgkg KE/H) % 47 AFER
SHETRER . BB OEREIEINRIMET Uiz, FERERERGYE & NS B R O FAE
BEEIEWLIIA LN 0o 7= (Idjradinata et al. 1994) [81],

A% 28 2 A D/NR 108 AT —#k (0 (77 &'4) T 20 mg Fe/ A/
H (1.7 mg Fe/kg {KEE/H 19)) % 127202Af (5 BHAA) BERIE5 _EEM/HR
BROMT Oz, SHEBERERCE W C M7 = U F RBENEM L7, jE (FE.
REE) ~OFBIIAONRPoTc, THEORARIZET AN >
(Rosado et al. 1997) [82],

FERBIAE z 2 a7 MEL, Ao 2~5 Eo/hNE 76 4 (B 39 4. LR
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374) \ZHiFEE—#k (0 (F7&4) XL 30 mg Fe/\/B (2.8 mg Fe/kg {RE
/B 19)) FOEH 2 C20mg/ AN/A % 2 0 ABERSE S —EERABRNMTD
Nz, BREEEEZENWT, ~EZrEVRE, MY = U FURER O MCV 2
MLz, E (&, RES) ~OFBIIL LN ol THRIZEORAEMHE
IZEABEBRED 3D 72 o T2 (WFFERALGETO T ALEE 1T RH) (Angeles et al.
1993) [83l,

B TRV 3~5 WD/NR 51 ZIZ8H 7Y A2k (0 (FF7EAR) ik 40mg
Fe/N\/H (2.8 mg Fe/kg {AE/H 16)) % 6 2»AMEBIRI R, SHERELC
BWT, ~NEZ 0 ERENEM LT, RE~OEEIIAH N7 > 7 (Bhatia
and Seshadri 1993) [84],

3~5 i D/NR 684 (FDH L B8UMNFHERE, T6%NEIM) (THiFEE —8k

(0 (F7%®A&R) XX 60 mg Fe/ \/H (4.5 mg Fe/kg 1AE/H 10)) % 3 M HM
BRI SE5 —HERABRPITON T, SHEIHEECI VT, ~E7 1 B RENY
mizz, B (&, KEE) ~OEEIIH Lo (Dossa et al. 2001)
[85].

/N (1~48 D Alln) RIS 7Y 2 b ({RBES AV LNRZAZRIT 10
mg/HTHY, LVEWVWHAE (20~60mg/H) X 15 AL ED/NRIZx LT
Moo, EEIHE 8~52 M) &R & OEENTHE SN 27 DI AMFZE
(ZOWTAZT TV AP TN, £D 5 BEEEICONWTORRESH
TW5 18 O & fENTT 2 L REHEIICH T HEENL L NN, &2 TOME
ZREMNTT S LR (R, REE) ~OREIA LN o7 (Ramakrishnan
et al. 2009) [86],

(3) BOMEF<E (HEHRR)

OhA
a. RERIME 35— AR (FEHRERE)

k[E ® NHANES 1 (National Health and Nutrition Examination Survey

D (BT 14,407 & (256~T4 5%) ZRRICEHOERE LHBERE &
OEENTHAE ST, 16 FOBHEAM FIC 118 4 D&M & O 38 4 DE
FEOHERR STo, 24 FRRIE W LER OB EIBEERE (FFQ) (2XY
PHEIENHEE S o, SHBIREIC L0 WAOMEZ 7T, Wl — RET
I R THEER R ORI TR LT 21T o 72 & 2 A, 3 1 o (FBiE
AHR) 2T 5 4 W GERERE) ofExty 27 (RR) 1%, TiifE
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B C 1.44 (95%CI : 1.23~1.69) Th o7, £7-. MIEEEEIC XY NS

NEREIZ 31T, ﬁi*ﬁ?ﬁ:ﬁokk ZAL B 1S (MIEREARR) ICHT 558

4 UL (IMTEREARE) @ RR F, EEE T 1.57 (95%CI : 1.08~2.30)

Tholz, rﬁu CHD L TEICEHERERIN & TSRO U A 7 s L

WZEE N 5 (RR: 1.51 (95%CI : 1.41~1.60)) . MLiEEEE ORI & E

JEEED U 2 7 88N EWCBER A Sz (RR: 1.73 (95%CI : 1.03~2.92))
(Wurzelmann et al. 1996) [87],

b. XKERIM E a/KR— FRAR ($EEE)

*[E D Iowa Women’s Health Study (Z&1 L 7= 34,708 4 (55~69 &%)
DEARRE DI % JH T~ L8 K OB OB E & f5 I & O BLENRE
iz, 15 FEOBHHIEIHIC 438 £ OITALFEIGIE K O 303 £ OIRALAE I
VR SNz, FFQIZE VD ~L8k (ETORBEIZEENLEED 40% & L
THEH) BREZHEE Lz, ~ASEREICL Y ORI H T, HEl T
— FETVEZRAWTCHERE CHE LT 21To72 2 A, 8 1 500 (0.76
mg/ N/ B LA ) IZx3 55 5 1 (2.05 mg/ N/ B LA E) ofExt Y 27 (RR)
I3, ~ L8R E HER A T TR L 72358 I I3 B BRI A bR o 728,
NLBEKR O FESh 2 1 DDET VTR L2 SE 12, Eii& B T RR 1%
2.18 (95%CI : 1.24~3.86. Puena=0.01) T o7z (Leeetal. 2004) [88],

c. hHAAimEaR— bAER (WEHRERE)

#4174 @ Canadian National Breast Screening Study (Z& /1 L 7= 49,654
% (40~59 %) OMERRICEROEBEE L FEIGERE & OBENHE S
iz, 16.4 FOBHHIFIFIZ 617 & OFEGEEE S ER Iz, FFQ ITX
D RERE IR K O L EE R E (WEERCRICE ENDEED 21~69 % L
LCEH) 2HE Lz, SEREROASLBEREIC LY BB ST
Cox N — RET L Z AW THEIRE CHE LT 21T/ & 2 A, 5
ERGRED U A7 BN BEE XA Hiu7e i - 7= (Kabat et al. 2007) [89],

d. 5 UARIMEaR— MR (BEHRERE)

%7+ % @ Netherlands Cohort Study (& L7- 120,852 %4 (55~69
%) & XFGUT LABROBEE & AEGEGE & OBENHE S, 58,279 4
DBEMR 62,573 & DIMENS r— A ak— MFZED 72D 2,156 £ D%
PR 2,215 4 DOMEE Y7 ak— & UTRIEAICRIRL, 9.3F08
BIRHA RS o 2 BT I 869 4 K UMt Tl 666 £ D FE IS ELIGHE A3 TSR S L7,
FFQ IZ LW SEBRE (N2 E0AM) KUNSLSERE (REKVRICE
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FNLEED 26~65 % & LTHEH) ZHE Lz, SHERER U LFEE
BIZ L BB T . Cox (i — RET L& W THEERSE CIRIEE L
BN 24T o7& 2 A FEBERREDO Y 2 7 AN B E LA B i)
-7~ (Balder et al. 2006) [90],

e. KEIOR— FREGIXRHE (FEHEERE)

Kk[E? New York University Women's Health Study (Z&A1L CTu 7z
15,785 4 (34~65 %) DOLIEIZINT, T 4.7 FEOBHHAM FIZ 105 4
DFENGEIFE SR SN, am— NEBFIRTRRIFZEO -0, 14 OERIE
Wkt UXHIRBEZ FIREZR[R Y A E TE L FEL~ v T SRR L LT
523 A BN Lo, BEMZEZHWIHIEICLVREERELHE Lo, Mk
FEEREIC LY USRI ST P AT 4 v 7 [EIRET V& AW TCHIEDOBE
HEREECHE LT 21T 2 A, 8 1 U (BERERH) 26T 58
4 19556 (BERER) © ORIE., IALFEEE T 3.29 (95%CI : 0.7~14.6,
Puena=0.04) ToH W #IMEM A Sz, MIGSKIRE, BEbEaE. 7
272 ) EFERRME Y =V F U RE S EBEREO Y A7 #HEine Iz
IEDOBEE XA SN -7- (Kato et al. 1999) [91],

f. 42 ) PEGFXEHE (FFiEEE)

A 2 U T TORFBEN— A DFEFIR RIS TIL, 185 4 (43~84 ik (R
5 66 7%)) OIFMREEE &, R UHRPEICAERRER TABEL TEB D, F
L OMERN 2~ > F L7e 412 A O BRI OWTHRE S, FFQ 12XV
PAENELHTE L, SEREICI Y ZOMNECHT,. v AT 1 v 7 [BF
BT NVE RO THERRCEME CHRE LT 21T 2 A, B 1 =40 (B
HBER) (X7 5% 3 =0z FEERER) @ OR 1% 3.00 (95%CI : 1.25
~7.23, Puena=0.01) TH v SRIBHE & FFlaE & OREN AL Lz, L
L. VAo O8EREZKRL & OR X 1.61 (95%CI: 0.78~3.30) & 72
0 EAEMEIIIET L7 (Polesel et al. 2007**18) [92],

<sE>
WREIZRERNFEN A EMET H 2 LN HEINTWDH, 81X DNA &
BRI TH Y, MBI, SR ERAICEE LTV L) RO Ef
FIZiF e b2y, Fio, BRIREBNFEDAORRE L 22> TN D &9 BRRIY
FE#LIZ 72y (Handbook on the Toxicology of Metals 4th ed.) [2].

18 Tnwbp 2 MERERS ] 2T 2MEE]  (2015) ITBW TSR L TV LHICe @
Fl&2fEt L7=e LR L,
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Q% nfth
a. KERIMEIR—FAE (A2HKRUv I RFA—L4 -2 BIEERRE - D
mEKRR)

K[E D Multi-Ethnic Study of Atherosclerosis (Z&/l1 L 7= 6,814 4 (45~
84 1%) R BITA LN OIENLEDEBREE AXZRY v/ Ra—5A,
2 BUPEFR K VOB R & OBFENFAE SN, AF R v I Ra—
LR O 2 BUFEFRIA 13 ) 4.8 FE O BB I Z N 46.7 £41/1,000 A -4

(3,828 4 & xt5) KN 16.7 f51/1,000 A-4E (4,982 & % xt5) MHERSh
7o DE R BT 6.2 OB I 8.5 £41/1,000 A4 (5,285 4 %
X8 NHER SN, FFQ IZ X 0 ~L8ERE (FHN., FEOA., Anbo
PHAEEED 40% & L THEH) KUIE~LASHEEIE (BHEEEN b~ AR
B2 LIWTCER) 2H#E Lz, ~AEEREIC L Y ORI, Cox
AN — RET L2 W TEBRECRE LT 21T o728 2 A, ~ 2848
BMEOH 1 700 (0.44 mg/ N/HLLT) (X358 5 7o (1.07 mg/ A/
HLLE) o#— ik (HR) (Z0MEERET 1.45 (95%CI : 0.96~2.18,
Puena=0.02) Th o 7o, Fo T ORI R ZFRABHKED LRI LTIz E 2 A,
NLEEREDOH 1 THNM (0.18 mg/ A/HLLT) 2% 25 5 HAL (0.59
mg/ N/ALLLE) D HRIZAZRY v 732 Ka—AT1.25 (95%CI : 0.99~
1.56. Ptrena=0.03) & VLML E AT 1.65 (95%CI1:1.10~2.47, Pirena=0.01)
Tholz, 2 BBERIE & OBEEILA SN2 o7 (de Oliveira Otto et al.
2012) [93],

b. Z42Z Y FaiRAZEFaHR— bR (REDHERE)

7 4 7 > R® Kuopio Ischaemic Heart Disease Risk Factor Study (Z
S L7z 1,931 4 (42~60 %) DBMEZARITAENOSEE & Tk O FEZE
& ORENHE SN, 3 FEOEBBIMFIC 51 AN LHTEE L 5
fEL7, 4 HEOBFHEIC LV SEIELHE L-, Cox AN — FNE
TNERWCERE CHRE LT Z1To72 L 2 A, MIE7 = U F UREN
200 pg/L LA BHEClE 200 pg/L A0 BHE L ik L CAaMLEED )
AT 2.2 % (95%CI : 1.2~4.0, P<0.01) [Z#M L7z, MiE7 = U T
EN 200 ng/L UL ET, &5ICLDL 2LV A7 o —/LEA 5.0 mmol/L (193
mg/dL) VL ETiE, 2 OEZEOMES Y — R (relative hazard) 7% 4.7

(95%CI : 1.4~16.3, P<0.05) Th o7z, £z, SIEIE 1 me/HIEMY
720 OFRE Y — Ri% 1.05 (95%CI : 1.01~1.09) T& - 7= (Salonen et al.
1992) [94],
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iR Salonen & (1992) &R CEMAXSRIZ, BU#IRZ 5 FITIER
L7-fESR. 83 ANAMELAFZELFIE L7z, Cox ¥ — RET L%
WS TR LIBIT 21T o728 2 A, IiE7 = U F U BEN 200 pg/L
VL ED Bk TIE 200 pg/L AR O Bk & sk L CREDHEED ) 27 532.0
% (95%CI : 1.2~3.1, P=0.004) 2851 L7- (Salonen et al. 1994) [95],

c. KEFIME ahR— K FELHE)

R Lee & (2004) & A UK[ED Iowa Women’s Health Study (&0
L72 88,772 4 (55~69 k) DLEMEEZRRIZE L I VKRNI X F 1D H T
A FMOBEREBIETREOBRENSHE SN, 19.0 FOEHHMFIZ
15,594 4 (40.2%) 23ET L7, gkiz>W T, Cox LN — NE5 /1% H
WCERSE T LT 21T o2 ZA DY 7 U A0 FEERL TV -
ANTIEEHOY 7Y A FZ2ERL TR o7z A& tER L T HR 1% 1.10
(95%CI : 1.03~1.17, #axt U & 7 HEH1% (absolute risk increase) =3.9%)
Tholz, £z, W7 U AL MG OEKEREIC LV BRI 0 THEAT
AT e ZA BOY T A FNEBIL TR0 AR 55 5 UL
(400 mg/ N\/BLLE) @ HRI1ZX 1.57 (95%CI : 1.17~2.11) TH Y., AEX
TSBER N B 072 (Mursu et al. 2011**) [96],

(4) EMZBITRHEDELD

E MIBWT, BFEENLOBHOBERE L BHERE, A XN v 7R
72—, HERE, DIMERESE L OENSHEIN TS, o, SERE0E
BEE-RHBICOWTHEINL TS,

BFENOOHOEBRE L FEHERREORAERLE ORFEIZOWTIEI—E LA
BT LN TR, AZRY v 7oy Ra—h, FERE, DMLERBZE L O
BEIZBA T 2B IC WL, TEEDRON TR Y, /2, BAOSKOREN
BRESCHOEINE 2N ORFERE L OREBMRIITATH S, Lizho
T, RU—F T N—7L LT, ZbOREREICET I MEL LI
NOAEL XX LOAEL ZRET 5 Z L ITHNEETH 5 &l L7,

b MIBEROBEBRSE-HRICET 2 EHoREICBW T, @ L CfF
. TR, LR EOBB~ORENRBO N, ZDld, KU—F 77
N—TELTIE, BH~OEEL NRA e LTHWSLZ EE LT,

B ~OREPRO OGN ED S D, Frykman & (1994) . Hallberg &

(1966) K O* Rybo and Solvell (1971) O#EILT T v REELZRE L-HBR T
b, ZH3ODHED S L, BRHLEWERE THENTO LNT-DIE
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Frykman 5 (1994) O#ETHDHZ Db, RU—F T —7L LT
1%, YR A 52 LOAEL O 24795 2 & & LT,

Frykman & (1994) O#HEIZ OV TIE, IOM/FNB (2001) (23 DA
FIREOFHHICI T, BRMNIZE T 2B MEROSHEREOFEHEEL 11 mg/ A
/IBE L, 7V AN (T=VBRE—EK) D OEEIE 60 mg/ N/H %25 F
L7289 70 mg/ N/ H %, $DOEHE O LOAEL LHEr LT\ 5, KU—F 77
N—TELTIR, ZOHWERRTLIZENEY EE X, ABRNERI N
A =2 —T BT D 16~84 % D BHER OO FHARE (1988~1989 4)
1L 70.4 kg &9 2#E (Statistics Sweden 2005) [97]% iV C 70 mg/ A/H %
KEX-DIZHEE L, 099 mgkeg (KE/H EHEH LT,

INRZROFIRIZOW TR, 2 ROBRS R BRICB W THRESLHER Y
WZHBDHBONTETOMEND LD, BENHLONRNSIZETIHREDH
5o Lo T, KU—F 77 —7L LTiE, /MNEERORIEIZOWTIL,
NOAEL XX LOAEL ##E 35 Z L IZFRETH L., BAEZXGH & LI
D EWEOEREIZBWTEB ORI O ON o7t T0HmELH
L2, REYD OSEBRETHET S L, NEROFLESARA L DK
SHEREWDEIXE 220l Lz,

V. [E<ERR

1. KEKTOHDOBEHIRR

Wik 26 FE O KEFRFHI BT D8R OZ DI EWOEK (fGAKkRKE) TO
BHMRIL (R 5) o, FBRIEHASICH T DREMERN THD L. 45,770 HIEH
R KEEEEAE A A 2 FErd 7228, 5,446 #is T 0.03 mg/L LAF
Tholz (BARKEWHS Pk 26 FERERBR (FK) [98],

&5 K (KEKIEKSE) TOHOBREIKR

H HH T B 53 A
;g%’?} ®® 0.03 | 0.06 | 0.09|0.12|0.15|0.18 | 0.21 [ 0.24 | 0.27 | 0.30 (&:)/I{)
(mg/L) | (mg/L) |(mg/L)|(mg/L)|(mg/L)|(mg/L) |(mg/L) | (mg/L) | (mg/L)| (mg/L) ~
ERX(E 5,770, 5,446/ 195 70 27 15 7 3 3 1 1 2
K 1,081 1,005 40, 21 8 4 2 0 0 0 1
X2 LWHR| 278 258 14 3 2 1 0 0 0 0 0 0
Tk 3,004 2,831 108 37 14 9 0 2 1 0 1 1
DA 1,407| 1,352 33 9 3 1 5 1 2 1 0 0

O, OBE 5K
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2. SRINIF—E—EFEFOHKOEHINR
(1) ERRER

2014 3 A5 20154 2 A £ TOMIZ, ENIZIKEBL TWAHEEI XTIV
VA —2—FE53RE (HEIAXTINT 4 — X —FHDOEEED 62%) DOEREE
ZRE LSRR, &2 TRBE (BERFE 0.03 mg/L Kiii) ThH-o7z,

2015 FED I X TN —F —HOENAEFERIT 3,038,504 kL, #AEIL
348,896 kKL TH Y, BIAI X T/ T 4 — 4 —HFHDOEIAIFX10.3% ThH-7= (BEAE
G 2016a) [99],

1986 F/ 5 1998 A F COMICENTIRE L7-EHEI 2RI NV U 4 —X —FF
259 $61H (259 3L DOERIEE ZHIFE LR, FEHME 0.01 me/L (B HH&PHE 0
~0.29mg/l.) Th-o7= (FEFES 1999) [100],

PRI TR L TV D EEKR CEAD X R T /v D 4 — 2 —53 bt D8k
FEARE LIZAER. 1 DOREHIIB W TKEK DO K EHEAEE (0.3 mg/L)
ZEEBLTEY, 046 mg/L Tho7= (HiS 2008) [101],

<sE>
(2) B RBEES
AA, KE, 77 2F 28 EICTHBEL TWDHAR MVAY U4 —#—132
SR OSRIRE 2 E LRGSR, F9E 0.75 ng/L (FeHi#iF 0.070~104 pg/L)
T& -7= (Krachler and Shotyk 2009) [102],

RN LTV DR FIVAD L 1TV T 4 —H —56 REOSRIEE % HIE L
T-RER. A 40.85 pg/L (M HH&IFH <1~403 pg/L) (FMHFRFAE 1 pg/L) T
-7~ (Misund et al. 1999) [103],

RAVIHE L TWDAR FVAYD SR T T 3 — % —908 G D EKIR B 4
E LRGSR, FYHfE 1.96 pg/L. (FHH&EFE 0.109~166 ng/l) TH -7 (Birke
et al. 2010) [104],

AZVTICHELTWDAR RVADY I 2T 07 +—H—158 $atH (186 3
Bh OSKBEZRIE LR, EHME 0.8 ng/L. FIE 0.2 ng/L (F Hi&ipE <
0.1~15.9 ng/L) (BHFRSE 0.1 pg/L) TH-7= (Cicchella et al. 2010)
[105],
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77 FTICHBEBLTWAR MLVAY 7 4 —H2—24

HEF (IRTF LT F—F

—8 B R ONEK 16 3B OEREABE LIFBER, IX T LT r—F—HD
PRI 1T <0.100~3.999 png/L. {EKTOEKMEE|L<0.100~4.571 pg/L THh -
7= (Fiket et al. 2007) [106], F7=. 7 o7 F 7@ L TCWAHR ML AD F
F a2 TN —H—14RE (L XTNVT 4 —F—4REROVEK 10 KK D
PRIEEZHIE LR, IRx TNV — X —FOSEE (M%) 1% 0.388
~3.710 pg/L, BEAKFOSKRE (BRH#EH) (X 0.261~15.800 pg/L TH o7z
(Peh et al. 2010) [107],

3. BEmh o DEHDERIRR

(1) EBRER - RERAE
VRl 26 FERMERE - REMEICB VT, ZEo—HERENRES LTV D,
we (8,047 %), Bt (8,786 4) . &M (4,261 %) OMAERRKZE 6 (T

(B4 %% 2016b) [108],

x6 HO—BHERE (26 FERER - XRERE)

1 A1 HY472D i Bk ok
B
EOME | UiE | CEEAE | fE | CREEE | P RfE
(mg/ \/H)
R (1L ER) 7.4 7.0 7.9 74 7.0 6.6

ORI S M OB B 0 & OB DWW TR L 2o 7,

TRk 22, 23 FEEMERE - K&

FRARRRIERET 19 oo, 10l Z3SUNT | BRDO— HIEHEL

BEOSHRREI N TS, B (11,207 4) OREERLZFR 717 (BELE

FEE Rk 22, 23 EE MR - 5o

TRAERFRIES) [111],

&K1 HO—BEREOHM (FL22. 23 £ERRER - REFAERRFIEED)

i NE | P | EEE | fEYE N—t v Z A (mg)
(%) (N) (mg) | WA | 2= | 1 5 | 10 | 25 | 50 | 75 90 95 99
(mg) | (mg)
¥
o 11,207 | 8.1 55 | 0.1 |25 (37|44 |57|75]| 9.7 | 12.0 | 139 | 186
(18 LA )

Xhbhm, IR,

19 Sk 22 A [E ECAREE - ST K OVERR 23 4FFE BAERE - SR iiaicis VT, gkizon
T, WHORMOOEIEITNA, k&l (B ORMIZHEL STV DE S H
5OEBE) LOWBIAES (BRI, §28l. 17 BAKRORY > 7 IROBL 5 OE)
NHOEREHE TV 5[109,110],
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(2) XBRERBROBOIENERE

BFREE (CFRk 27 ENBFSE 10 5) 2BV T, REEEALO—H
L OBREBZEICGEENDIHOLIRESL LT 10 mg NEREINTWND, F
To, BROMERE L LT I8RIX, RMEREAIED DICHERFERFZTT, | . BERT D
ETOEEEEL LT IRGIT, ZEEBERUCIVERMEE LD, X0 EEN
BETLIHDOTIEHY A, —HOEBRELZELZSF> TSIV, | ERTFT
HZlIhTnsd (JHEET 2015) [112],

4. HO—BEREDHTE

(1) #EKERE

B OO BARNDOEBKEIZOWT, 2012 F(214 ¥ —F v FREIC K
W-H 2 BEROYKRE 1 HOBKET v 7r— FRENE SN TV D, RAEK
1,278 4 ®¥-H 1 H B OFHEOHKER, KEKERKOEB/KEIL, FHETE 1,159
mL, 4 1,124mL, FHRfETE 1,065 mL, % 1,020 mL, 95 /S—k& o % A JLfE
TH 2,400 mL, % 2,200 mL Th o7, fERAEE 8 [T~ d (I35 2013) [113],

®8 EBEHLZHOEKERERR
(FH 1 BEOFAEKRITE D {HEFHE)

o fiE xRS 95 /8—% v A LAl
4 H H (mL) |4 (mL) | E/4 | E (mL) | 4 (mL) | E/4 | E (mL) | & (mL) | E/&
GEMEY KK 390 100 | 390% 542 255 | 213% 1,676 950 | 176%
Oy AKE7K 300 500 60% 424 606 70% 1,500 1,500 | 100%
KIEAK 1 /NG 870 800 109% | 966 860 112% | 2,170 1,800 121%
A= #) 200 200 | 100% 193 264 73% 500 600 83%

KIEKER / /hEE | 1,055 1,020 103% | 1,159 1,124 103% | 2,400 2,200 109%

RVIIN 0 0 - 142 77| 186% 800 500 | 160%

HHRERE: 540 350 | 154% 635 437 | 145% 2,500 1,200 | 208%

R DEEKE 1,798 1,530 118% | 1,936 1,638 118% | 3,570 2,900 123%

(2) BRIZBEIT5HO—BIEREDHTE

RKIO—X% 2 T ITN—FZBW\WT, Efl. ~4. (1) ([ZRWLEFAET —%
LRV, BRICB T DEEIK (IR TVT 4+ —F —FHRUIKEK) KOEE)N
HOEO—HERELHTE LT,
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O#HDHEE—BIERE (FHMLEREDLY)

SR TNT F—Z—HHIZOWTIE, 2014~2015 FEICEANICHBLTWD 2
FTIT F— A OB EAZRE LI EE. IR ENR o2 B
HTERME (0.03mg/L) (EA%E4E 2016a) D 50%D8k%&te S RE L., BH
TIRED 1/2 TH 5 0.015 mg/L # A=, 72, IRTAT+— X —FHDE
KEIZEAKEREICBIT 58 FMVKOEHOBKEDEHETHS 0.142 L

(IaH S 2013) 2=,

IKIEKIZHDOWTIE, K TOHFEOBRHBEED > HbHRETHS 0.03 mg/L
(BEAKIEWS Fak 26 FEFEREER) 2\, 72, KEKOEKEIZE
IKEFEIZBIT HKEKOEHOBKEDOEHETH S 0.966 L(1aH 5 2013)

& RN,

BHRFICOWTL, BROEEIEORMEL U L RRIC, ¥k 22, 23 FERK
fafE - REFEREREF ICB T 2B EREEZH WS Z L & LOFHED 8.1 mg/
N B (B EE TRk 22, 23 FEREEEE - REFERRIER) 2 Huviz 20,

UbENS, BARIZEBIT280—HBERETFEHINREFESL Y T 0.15 mgkg
RE/H ThoTo, RHEEMREELER I ITTT,

K9 HOEE—HENRE (FHIEREDLY)

Bl — A EKE — ANY7=0 OO | (KE 1 kg %720 D
HeE— F R BROHEE— B E U
(mg/ \N/H) (mg/kg {KH/H) 5
X TNT 4 —|0.015mg/LY | 0.142 L2 0.0021
|
KIE K 0.03 mg/L? | 0.966 L2 0.029
o 8.1
i 8.1 0.15

1) JEAEEHE 2016 OF — X 23T O HIRAED 1/2

2) k5 2013
3) AAKEWS Pk 26 4R AR R

4) FESSIE ik 22, 28 (EERHEE - iR

5) KEIXHAANDERYY) 55.1 kg & RE,

200 SPpY 22 A [E ECAREE - SRETFIA K OVERR 23 AFE AR - EFEICRS VT, @E O’
fn b OEIEITM A, bR L OB OBIRELEZERLTND Z &
O, KEHERMOEO—H Y720 OBIEZED EIRE 10 mg (HEET 2015)

ZINE L2 hoT,
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Q#HDEE—AIENE (FENRENDRELY)

SR TNT F—F I OWTIE, BERICHE LT 5 EE K USMNERE 2 1

TN =X —FEOPREZHTE LI-EDT =205 LiEETHD 0.46
m@;%m%>%%)%%wtoik\i??w?w~&~ﬁwﬁm%’ﬁm

EREICBIT AR MKOBEHOEBKED 95 X—t 2 A VETHSH 0.8 L

(faH 5 2013) & HHW=,

KIEAKIZOWNTIR, KEEOKEREEETHS 0.3 mg/l # AV =, Fiz,
FKE K DK EIIEAKEFE BT 2 /KEKOEIHDOEKED 95 X—F ¥
AMETH D 2.17L (I2H S 2013) Z A7z,

BFICOWTIL, FAk 22, 23 FERMEEEE - REFRERHIEFHIBIT H864E
BED 95 R—t XA WETHD 139 mg/ /B (BEAFEE FAk 22, 23
FERGERE - REFERRIER) FHV 20,

LENS #E2Z<EBRLTWD ERE LEZHEDOBRICE T H8OHEE—
HEEIX 0.27 mg/kg (AE/AH TH o712, RHEEERELFR 10 177,

#£10 HoHTE—HERE EENREORELY)

(7835 —H#EKE | ~AYD Ok | (KE 1 kg H7-0 D
HeE— F R ROHEE— AR
(mg/ \/H) (mg/kg tRHE/H) 5
IRTNT 4+ — | 0.46 mg/LV | 0.8 L2 0.37
X —¥A
KIEIK 0.3 mg/L? 21712 0.65
o 13.9
&at 15 0.27
1) &kl 5 2008
2) 5 2013

3) AIEVEDAKE FVEE
4) JEAEFEE PRk 22, 23 FEE R - SR R4 R
5) IAEILHARANDEEY 55.1 kg & T,

V. EF#EFOFT®

1. EENAHTEHREE (IARC)

IARC 1 ZLL FIZRT RO EMITHONWTIHENAMESEETT> T D (IARC
2016) [114].
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CAS No. wE T N—" i
1309-37-1 | B&{b55 8k 3 1987
1338-16-5 | #k YV /Lt b —/L-7 = U RE AR 3 1987
8047-67-4 | &rkErE .8k 3 1987
9004-51-7 | &7 X% A U U HEHAIK 3 1987
9004-66-4 | #k7 ¥ A T UHEHAIK 2B 1987
S O OFEE (k1L < ER) 1 2012

XIARC IZ X2 RPN AMWE DG (BivE2EES 2015)
s JN—7"1: k& MIXLTREBPAMENRD D,
c IN—T2A: & MZXLTEBEZELSEBAMERD D,
c IN—T 2B : b MIX U TEBAMENRD D A[REMENR S D,
c TN—T3 & MIRIT DB AMEICOWNTHETE 220,
c JN—74: b MZXLTEZ L FEB AT,

2. FAO/WHO ERIB&FMMEFAREES (JECFA)

JECFA 1% 1983 D% 27 B AIZBWT, SRICOWTEHMEL T\ 5,
BHERIZEENDLIEORKRME L OFHEIL, OO LFRRET IO
Bk 2 7ol I ) ORI X 2 kDB DB WITE SV TITh R ITHIER 6
720, BRIEER R OVKER LR — 8k (EERICIERINOWE) 12OV TE, KEFH
ICVBE L SINDHHBELE ZDOFRETEMICIEBAT HREED H D EE E DORIC,
o~ = (RENE) "D, A A ACEDEE ., B _SEITE—SE LY
I 2~3 ERI EFUZ Wi, THELVAR LD EL 20155, SrOREZD
7R EMEITEER STV DD, BRO I KA L~ DWW THEIREESER H 5,
f&E &7 50 mg Fe/ A\/B (F—8k) OV 7Y 22 hE2EHRERL CHLEEE
BIIH NI ol SROBREN 0 Th HEFH 1TV T, SHEIREZ HEN
SHHZLIZEY, BIERIONEZ O~ b=V AORAERN EHITH0E 90
IIFRATHD, Lol SREHCEET 2 BRMERELFFOH TIL, BEF Ok
BEOWENMPEIR OBEARIER ZEE S & 25 FEERH 5,

T, E R OIS OV EEIX, S (30~60mg/ AN/H) IZX->ToD
BTl IND Z EDRMON TN S,

JECFA 1%, BEHRKMAE— BERE (PMTDI) % 0.8 mg/kg (A%E/H L 3%7E
L7,

ZOFMEE, HA L UTHEH SN D BRLER, iR K ORAF BT 58k
YA P CHFEDRER EXLE L SNHEHY TV A M ERE, &28TO
BEUROSKICEA S5 (JECFA 1983) [45],

3. HHREMEMEE (WHO)
2008 FEDEIKKETA KT A4 5 3 k. 2011 FEDFEE 4 kB W T, £
BKFOSKIZE U CTREIZE S A RT A MEIFE R S THRL,
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1%, BROMEATITIZ 0.5~50me/L DIEETHE SIS, 81T, 8REE
F O A<, BLKEEOHE K OHESE OB RO E L L THREKPICEET 5
ZEHb D,

A RTA AMENPRESNARWER & LT, UK T, @Ik % RiE
EIRPBETHEELRVWE SN TWD,

ERNIZERI 2D ZERE S ND D ZB T2 DIZ  JECFA Tid 1983 412 PMTDI
% 0.8 mg/kg (RE/A LRE LTz, ZOfEIL, FEAEL LTHER I LB,
IR K ORI ICERT 285 7 U A P ONCHEEDRER EVE L S b
7Y A b ERE, 2 COEBRROSKICEA NS, 20 PMTDI @ 10%
ZECBEKIZEIY BTHEMH 2meg/L EWHEPEGINLLH D, T OMEIFEREICRT
LEERT L2 OTIERV, BEIX, ZORELIT T, BEK ORI
¥R 5 2% (WHO 2011, 2008) [10, 11, 115, 116],

4. XEEREFERKT (FDA)

FDA %, $EIZ25W\T 25 mg/kg REOEZ SMHEINT 5 2 & THEERD
L DAREMEN H Y . 60 mg/kg (KE DS CIXEFRMICE R /gkFE 5 Xk =
SNAHFEEELRDH S ELTWVD, F72, 250 mgkg KEOETIIHICEDL Z &
NdHbHELTND (FDA1997) [117],

5. KXEEZEHZER (I0M)

IOM O &ML #EEES (FNB) 1% 2001 £, $kOMME _LIRIERE (UL) %3¢
fliL T\ 5,

Frykman & (1994) O AN %R E L2 THA O NTEME NGB ~D%
B, 7V A MCELAERE60mg/N/B (7~ BRE—8:L 1L T) ¢
HHEOERE 11mg/ AN/BDOEEIZX V&0 LOAEL #5 70 mg/ \/H & L7z,
THeFESEE % 1.5 (LOAEL 75 NOAEL ~D4ME) & L., Bl EN-8H~D
HEITIRREZ T TICHEET 52 8000, 1.5 L0 EOWAREEREE T HRILIT
2vE L TWA, LOAEL /) T0 mg/ N/ B % RHEFELRE 1.5 TR L. 19 Ll Ed
KD UL % 45 mg/ A\/H & LTW5,

F7-. LRI 18 M A RIFE~LEE (30 mg/ A/H) ##BE X% Farquhar &

(1963) 2V OfFZE, KN 11~14 7 H OHIRIZ 3 1A EIFE~L8 (3 mg/kg 1&
H/H (830 mg/AN/H)) #=EEXH 2% Reeves and Yip (1985) DOAFZTIZISW
T B~ OBFEREBEBNL LN NoT-2 L6, 7V X ML 2ERE
30 mg/ N/H & 11~14 72 A O OSRBEER 10 mg/H (FRE) OAREIZE
D AR KX OHIEDOE:D NOAEL % 40 mg/ AN/H & L TW5, AIEKOHIRIZEHB W

2V FEOI#EHOF F, 1FEL<IE Fuerth 1972 Oz L B b,
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T, BB ~OEERNERINDAREEOH D SAEREICEH L CREEMENT L
WERNWZ EMOAEFEREE 1 L L, ILEROYEO UL % 40mg/ A/H & L
TW5D, £72, 4~18RICB WV TIEN LA BMRIEBR L2 2 L IC X 2 Z 2%
B LUTFET — 2NN s, 4~135%I2I3shEo UL (40mg/ A/H). F
£ (14~18 %) i A D UL (45 mg/ \/R) Z##E+5L L Tn5 (I0M
2001) [38],

6. KE*XREFES (CRN)

CRN 1% 2014 4, #D ULS22 ZFFfi L T\ 5,

Frykman & (1994) OMFFEIZE W TEG~ORE 2228 (REFEIRE O
RTIEHL, SIMENPBRE LIER) MEHEEIZALN TS, Z ORERFE
OHE IR (hazard) &9 L0 AR (nuisance) THDHEEZHNLD T
Eb, BB ~ORENODLAREENH D 2 LA EEFITEERE T IR TRE
FASICAT O BAIWCRY . $kDV 7Y A & L TH NOAEL % 60mg & L TCUW»
5. % DT —HARXR—ANZDffiwEXFHLTEBY, LVEHAEDCH Y A b
BEIZ L ARROEEL RS T7T —ZITFEELRY, D7 & b4 ZEERIZE
BLZ2WSEEIZIE, TNHEFERER1.0Z2EHTHZ LI1T#Y ThH5, CRN Z&kD
ULS # 60mg/H & LT\ 5, #PEFINZY 7Y AL MIEMLE & BITER
TRETHDHEVWIRREATO ZENEUTH D, o, ZO ULSITE 8K
OEZBRICHEA SN HDTH Y | ~2EKICITEA Sy (CRN 2014) [27],

7. BNBRETEHRE (EFSA)

EFSA 1% 2006 £, #kIZ W CEHi 21T > T\ 5,

50~60 mg/H DIE~LERRHF 2 FHHARE DB L - ROFEREB~OEE
(CGEL, EIEEORRE, F%) PHiE ST, 2 TORBBYEROSK Iz
T25 UL OBRERMWIZT 20138 L TR E LTn5, SHERESRIRIEDA
LFRFEIE, AL FREIE & EEORNSKITRE, UIENEITHRE & A ERE
EDOFBEMENRZ L=, ShEEICE ST UL 2RETDHZLIFTERNE
LTW5, 7z, SEBECUIATHEE & IBMHERE L OREBELR 2 R T fED 72 fEL A
RN DR R BERIE R OB AEDBIMERBD Y 2 7 BN E- STk
(NL#EEET) OULZRETDHZEITITE RN E LTS, ZRETIZLE
WREOEAFOEIEEZ AW Z OMEMTONTE N, 5B LBENLD
PRIBEL L $RIRRE & OB K UERIRIE L B 2R TOSITERE & OERERT
T—ANRETH D, £io, BITEF A ATREe8RiE LB/ & O E L RTT — X
ICIE—BMERRSBHETHL 00, BFENDLOSEIE BNALMLE R R

2 7Y XL LTO UL, i ORFELI D OBEEO LR,
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EORARER O MNCT DB LETHD L LTS (EFSA2006) [118],

8. E&5@a

F7}<SEJ%E§@% BT DR CERR 15 4 4 A BARZEEHSAR
Bt KIEH ﬁﬁ%F‘ﬁ%ﬁé \Z XX, WHO OEEIKKE T A KT A4
%2W(m%)fi BEUIRTE @%Tmfifx7f%mbtpﬁm%é%ﬁ
DH7e<E mg/l I EDO#k (1) BDEENTWAHZ LB HDH, BORED 0.3
mg/L LT T, 85, BRBRZETH D LITRBONRNA, BEOEEN 0.05~0.1
mg/L UL ETIIEKE R CHRESCRENESLS RDIENHY ., SFOEEN 0.3
mg/L VL ETITEEDFERIC LANT & LTWD, 1992 FFEOATEERE &%
KKEHZKEEMEESTIE, BMERORED ~DEFBOBLRD b AKEFEE
& LT 0.3 mg/L LA T OFIENRE ST D,

2003 F-Z, 1992 FLAEF 72BN N E M AT W2 L6 BRE R UVERE
MOEFECOBENG, Yi%FHIE 0.3 mg/L AR5 & Lo (BEFEHE
2003a) [4],

AANDOBEERELE (2015 FiR) 1ITBW T, BREERIC X 2 @EEEDE
WEHERE LT, MEEBRENHFREINLTNS,

TAARANOEFEREE (2016 FiR) REMFE] REFITLINL &%
A, BEORBBICEBWCGREFERNA LD /REMEIT 2V, 70U A2 b, 5@k
B b K OE MG A O SEE O R g) e F B I > CREFEENE U 2 ATREME
Do D,

FRA K OVINEIZ DWW TIiE, FAO/WHO 128\ T, HaFIAB ek, ERE W)
BIF OGS T U X b TRERSRIZRS . 2 TOSRIIHT 2 EMERK—
HERE% 0.8 mgkg KE/HEEOLNTNDH I E&2EEE X, 20 0.8 mgkg
(RE/H &R O Z & OZIEEL AW T 15 ml EOME LIRE%
HELTWD,

F72. FDAIZBW T, BEZ 6 U TO/NETRIEL 72 2 OI3EAIC#Y 7
VAV NOBRIRICL 22N EEE L BMES LT1EY7-Y 60 mgkg &
HEFRELTWAZEZHE X, 1~2 MOMA LREIZBW T, ZOMEE KK
ﬁ@% ERBELHAL L, HIEEEESEREZHWZZ LT3 5405310 &

EZWEDOIRFEOT-DOFRE 3 2F Ul 30 & RHEFEMERF & LT, 2mgkg (&
E/El FETEICHAWVWTWS, 3~14 O /NRIZOWTIR, 15 UL E & oGt %
RO, 3~5 %L 1.6 mg/kg AE/H. 6~7 i3 1.4 mg/kg (KE/H, 8~9
it 1.2 mg/kg KE/H., 10~14 &% 1.0 mg/kg K&E/H %2 AV CTIHAE LRE%
HELLE LTS,
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FLIRIZ oW TR, FRICS AL LG ORRIT—E L TRE LT, BERE
R E, RIREEREERAE L QIRETH I EBRETHDL Z 00, WA
FREIFERE SN TV,

i b M OZFLIRIC O W THE, SO G L > THSROFAIME T T 5 &)
WETZVD, MELEREAFRETDITIIAR D EHET L& LTWnb (BES
B4 2014a) [8l

BOREEREEL R 11 177 (BEAEFEE 2015b) [119],

® 11 HBOBFEREE" (ng/H)

PRl B M
Hig7a L Hitkd Y
HETE
[DES HETE HEE [DES
RS ¥y | HELEE | BEE A&
ErRE )| HELEE | SEYy | HEREE )53
W
W WA
0~5(A) — — 0.5 — — — — — 0.5 —
6~11 (A) 3.5 5.0 — — 3.5 4.5 — — — —
1~2 (%) 3.0 4.5 — 25 3.0 4.5 — — — 20
3~5 (%) 4.0 5.5 — 25 3.5 5.0 — — — 25
6~17 (%) 4.5 6.5 — 30 4.5 6.5 — — — 30
8~9 (%) 6.0 8.0 — 35 6.0 8.5 — — — 35
10~11 (%) 7.0 10.0 — 35 7.0 10.0 10.0 14.0 — 35
12~14 (%) 8.5 11.5 — 50 7.0 10.0 10.0 14.0 — 50
15~17 (%) 8.0 9.5 — 50 5.5 7.0 8.5 10.5 — 40
18~29 (%) 6.0 7.0 — 50 5.0 6.0 8.5 10.5 — 40
30~49 (%) 6.5 7.5 — 55 5.5 6.5 9.0 10.5 — 40
50~69 (%) 6.0 75 — 50 5.5 6.5 9.0 10.5 — 40
70 ULk () 6.0 7.0 — 50 5.0 6.0 — — — 40
i (RHm)
I +20 | +25 — — — —
il - R +12.5 | +15.0 — — — —
=3l (&) +20 | +25 — — — —

Mm% Ak (ARHmE) 80 mL/EILLE) D AZERS L TRE,

VI. BAERE 2T
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UL IC DWW T, B AR 2 ERT 2 556 L 7=,
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mgkg RE/A LB L, I X TNAU 4 —F—5H KEKEOEBENDLOHE
BUZ X > THREEZENAE T D Y A7 3RV & Hlr LTz,
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AN E L S EEIENEEZ X b5,
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<BSF>

ALP Alkaline Phosphatase : 7V U 7 3 A7 7 X —F

CI Confidence Interval : 15 #EX fH

Codex Codex Alimentarius Commission : EEELHKEZES

CRN Council for Responsible Nutrition : K[EREF#HS

EFSA European Food Safety Authority : ERJHN & 22 SRS

EPA Environmental Protection Agency : KEERERET

EU European Union : FRMEE

FAO Food and Agriculture Organization of the United Nation : [EFZ
HE BN

FFQ Food Frequency Questionnaire : E4)18 B EHE

FNB Food and Nutrition Board : Bk EEZES

HR Hazard Ratio : /~%— Kt
International Agency for Research on Cancer : [E )Y AAFZ0H%

TIARC .

10SC Iﬁternational Chemical Safety Cards : EERI W E L 2D —

IOM Institute of Medicine : K [E == FEFT
International Programme on Chemical Safety : [E (b2 E %2

Ipcs | o
EER

JECFA Joint FAO/WHO Er‘cpert Committfee on Food Additives
FAO/WHO & FRI& MmN HME ST

LDL Low Density Lipoprotein : {X&EFE U R X X7

LOAEL | Lowest Observed Adverse Effect Level : /&Mt &

MCV Mean Corpuscular Volume : 7R I BR A 5

NOAEL | No Observed Adverse Effect Level : &

OR Odds Ratio : 4 v Xtk

PMTDI Provisignal Maximum Tolerable Daily Intake : & E& KA —
AEEE

RBC Red Blood Cell Counts : #RIfLEk%

RR Relative Risk : fAxf U X 7

UL Tolerable Upper Intake Level : M _ERE R &

WHO World Health Organization : LR RS
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