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A Bl ST AR IS I IRECEIK O Bk FEE O SOEIZ AR D RN S X,
TN T~ TR L% (FE) 12OV, [RRT vy p—2—F G -
BREEA) | O HBICBWTHRE LW LT D TH D, 1HRMEIK
BT T —F 0 TN — T YELAHIERE IS OV T R AR R R AR A &
Skt L7,

FERE LT KT DTN T AL T O~ T T hA T DIEEZEZ, Z I
KT DRI MBREICHBRELT-LOTHL EIN TS Z &b, K
T =% 77 N—7L LTI, BEOFHMIZAT 2T Y720, AT T AR~
XY LDOFEEITH L & LT,

1. AILPOL

AR =% 77 N—7 L LTk, IWNEE R L v A (2016)
ERBEIC, @HE OBELNANPSD N T LAOEBEED ERfEE LT, UF 1.5
ZHW, ULS & LT 2,000 mg/ N/H &35 &Y &l Lz,

RKI =X T T N—TIZBNT, IXTNAVT+—F—F KEKLKOEFE
RBIZARIZB TNV T AO—AERELHE LICFER, FHWRRED
DI 529 mg/ N/H, INT T LEZERLTHD EBRE LTSS (G
) ORMLVIZ1,563mg/ N/ATHoTz, IR TIT4—F—H K UUKIEK
WD T AOHEE—BEREIX., BN RS VI 15.6 mg/ A/H .,
EENEO RS Y IX 558 mg/ AN/H TH -7,

IRTNT F—F —FEROIKIEKEZ BT ORFELSNNE DI LOEE
JREBEL, S A2 TNT 3 —X—FROUKEKLOHEE— BERE (CEHH
2 RMEL Y 15.6 mg/ N/H, SIEREDO RfEDL Y 558 mg/ A/H) Z@EORHE
LIS D1y AOERED ERRfETH 5 ULS 2,000 mg/ AN/H & g L7z
R, IR TN T —F SR OKEKRD DIV LAOEBRUZ L - THREFE
FANE U DU A7 TR EHE LT,

2. ITRIVIL

AR =% 77 N—7L LTk, b M A#FSED LOAEL 384 mg/ A/H (=
IR LELT) ORMFTRTH D FHIZOWTISEE ML, — Rz~
TR LAOWMEFEERIC X > TA L 2 THRITEE ) > —wEThs 2 &, SCF



(2001) K UEFSA (2006) (I~ 2722 T LD T Y X MERUZ X 5 THI
DA BT D EMOWEITIESN T~ 7 %27 A0 NOAEL % 250 mg/ A/H
LTS Z L, WNZHARANDORZFEEIEYE (2015 £ &V IOM
(1997) IZBWT, WH ORI N O~ 7 32U MEIEOMNE FIRET
MADEE 350 mg/ MA & SNTND ZEEBEZD &, RAICOVT, 350
mg/ N/ B Z @i ORHELI NG O~ T30 AOFMED LIRfEE T2 2 L3
R 211 Dy

RKI—=% 2 T T N—FITBNT, IXx TNV +—F—H, KEKKOEFEE
KBRICARIZB T D~ 727 LO—AEREAHEE LIRS AR
HD1EL 261 mg/ N/H ThH o7, i, MRRAESH Y THLHD, ZOMOEM
CREHRER M) M THELZSGS, ~ 732V VL2 <ERLTND &
RELT-%E (EERE) ORBEHVIZ838 mg/ N/H THoT-, IRTNVT 4
— 2 —H R OKEKRNS D~ 720 LOHEE— HEIEIL, FHNREMED
D1X138.3mg/N/H, FEIEDRFES VIL 131 mg/\/H ThH -7,

RATNT F— X =R OVKEKE BT ORFLINNE D~ T R T LD
BJREREL, IRXTNAY 4 —F —FHKROKIEKD?PDOHEE— HEBIE (FY
72 RS Y 13.3 mg/N/H., BERED RS Y 131 mg/ A/H) Z@E OR
FLA DO DO~ TR AOERED ERETH 5 350 mg/ N/ H & b L 74
B, SXTINVT 53 —Z =R OIKEKRNS D~ T X7 AOFRUZ K - THREFE
FANE U DU A7 TR EHE LT,

B, WMARLRAELY THDLN, KEAKMONY TR T LAREOEWI X7
VT F—Z—JRIIINA, EOMORS CREBEEERMN) NO~v /XU LES
SERTDHERELESGS. v 73U LAOHE— HEIEIL 431 mg/ A/H T
HY, BEORFEUANL DO~ 7 X7 AOERED ERE 350 mg/ N/H % L
EloTNDZ EnD, BHEOBEUINNOLDO~ T 27 AOBIPEENZ/2 5
WEOBETHOHVNELRD D EHE 2T,

3. EE
ERD1. AT LARR2. =~ TR AN, BAEERICESL T2 x
TNy —2—8 W - BREA) ] ORSHEEICIN T T L v 7R N
(FEEE) OHHEHAZHELZWSEE, IX TN T+ —F =N N 7 AL
~ 732U AOERUZ L o TRFEFENA UL ATetElikn e B2 6 b,
B, RTRVTLIONWTE, B2, v /xR AIREHEHLEER
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I. FHEZEFORZRE

ERE254E4H9R . AT (EM22EEMAF233E) FH115E1HEOBE
IZHADE | IEREEKICR 2 B EOLEAIT 5 Z L2 O\ T, EA @A
D BB EFMOEFE MM TON e, IV UL v TRy L% (18
JE) 20T, BAFEA T, TREK A U7 BB L A AR
LN, B ETKOMROB R TSN TNDH D] THY, T8
WRIZBN T, MEIRBIE O B CRFEZEZ 1 5 FHIT W2 &0 n | JEVEE
ERERET, KEKETORBRNOEIRIZE DD Z ENVETHDL, | L
T, X2 —2—4 GEE - BREA) | OB () IZB8WThL
VUL 7R LE BEE) OHEAHEZHELRNE LTS,

Rk 25 4 4 A 156 HOH 471 FIRMELEZBSITBW T, BEOEVIKIL,
THIZEZ T AREERH D720, FMEIT O 2 &MY EHW S v, (LFEWE -
B EEMAFRESICBWTEHE#HT LI L L &hi,

Wopk 27 49 A 29 HOF 578 MIRMEEEZERITBWT, MbFWE - 155
VERMHES ] OAHD EEWESEHEMHES) koo nd e L biz, £
7 (Z 372 B P X S8 O R 2 L D WU >t IiciT o 728, ZNET
L8 - 15 E RS ATE L C & il 2B E OB RHIC OV
TIE, BRI FERI SR E LT —F L SN —T R BN EEREESD TICH
&L CHERRAITO Z LS,

L 284FE 4 A 1 H, RGEEZBSIC NEERIEDKEICET 2V —%0 77
N—T | MBRBEESN, YHET—F PN —FICBWTIHEREL(TO L & &
iz,

HE L1, KT DIV T AL F U RN TR T LA F L DEEL . 2T
KIS DRI LY T MEEICHBRE 2L D THD (EAHHE 2003a) [1]&
ENTVWAHZ NS, KU—F L T L—7 L LTI, BEDOFMEZIT 51247
D, INTTLRN TR T LOFHMIZITO 2 & & LT,



OI. ALY OL - ITRIDLE (FBE)

I-1. FHMENEMEOHE

M &0, 7}<Elﬂd>73}1//r7A4zL/&U<7&z LA T DA ZIUTKE
T BIREEIN T A (CaCOs) & (mg/L) ICHELI-HDTHD, KFDh
Ny LR 72y AR, FE L THEICEI DO TH D0, MK, LT
GHEK, TR EDIBAICLDZ EbH D, KEIZBWNTIX, EALFLTA =
TR, RO ) — MEEWH D VDITKO [ IKABFIZ L > TIN5 2 &
N 2n (BAEGEE 2003a) [1].

KOBEREIL, FICHNA T TART TR T LADOBA F %O~ OIRRMES
e A AN XV ET D, EhuE, @FEIX 1L Y720 DRIV T LD
V7o hELTESNDS (WHO 2011a) [2, 3],

B, IRV T AOERED 60 mg/L UL T OKEZHKIK, 60~120 mg/L @
Kz K, 120~180 mg/L D/KZ /K, 180 mg/L LL EDKZ ik & LT
a3

Flo, TAI=U A NUTA R v B, AbharFun, fighE0S
ﬁ%ﬁ/%ﬁgfi%éﬂ@f@%mm > TH5 (WHO 2011b) [4],

BEEEIT ., iR & RSS2 KDOREN OISR RETH Y . #HKIT, Ao %
7 THDIT, IEFITEZL DAMREVE LT D,

5%*%@@mi\mmmxwa#%m&w%gwg\5%@@m\%mmb
7oK, EHITEWVBED BIROBKE T, BIANI XTI NAVEDEET D, A L
KRRy ZAKIFZBERIZI R TNV E G, HRITHOK TH 570, LI R T 005 kR
EINTWD, LTIeno T, BBIKSLTHEAKRND D I X T /VOHEE X, BT, &L
HROKIFIZIS T, gA< #7225 (WHO 2011a) [2, 3],

1. 2R

BERE N L7235l THEF DNRUT < FTREMEDS @V, K ORE I kb3 2 VH &
%@%ﬁﬁﬁzi;:?4~ikmk%<iﬁéoﬁw/ib4ﬁ/@%%ﬁ

\FALT%5@4ﬁV’%iéﬁl%N&MmyLT%é S/ AN
WEEIX, WA T ADENLDBEL R, HEICE > TE, #ED 500
mg/L X THIHEEDNTRTLHZ b d D,

IKOBEEDRK 200 mg/L LA ETH S &, pHT VAV B & o T fthDFEEE
DOHEVERIC L - T, HAKRREE IR, BlKk S A7 A, BEYNOESKIEIZ A
— PR THZEND D, Flo, ATADOZEOEEIZLY T2 L] BB
IND, BKEMNEG D L IREED IV T DA — )V OHEFREYI DT S5, xR
B, T U B BEA A 2 AT BR 5 22 WO S EEE 100 mg/L BL T O 8k A%

10



REREWZERHY, TOLHREAICEFE T I2ERENEY (WHO
2011a) [2, 3],

2. BTHHNZE
(1) EA
IKIEVE KB R
AN TN, v 730 L% () : 300 mg/L UL T
M BE TR &
B BEThnwz L
G VBl 5 ELLT
B 262 ELUF
: KB H R
NI A, T xR L% () 0 10 mg/L L E 100 mg/L LA R
RS  TEEECE KO B (I 3TN0+ —2—FH 3 W (X - BRI
A))
M BE TR &
B BEThnwo L
@ 5 ELUT
VR 2 FELLT
HRACEK ORUEILYE (T 2T V0 4 — & —FH, Im R FEACE ¢
e ONECEHA F LIS OB IR K ) OJFEFE LTI R T L T 4 —
X —FE DA
AN T L Ty L% () 300 mg / LLLF
(EA 5784 2014b, JEA 5784 2003d* . JEA 9714 2015a**) [8-10]

D K E TN DWW E R Voo A SEEN T DHEE AR LB A OFLE,
R, RERUK 1L IR P O H4 (Pt) 1mg X U'=230 b (Co) 0.5 mg %
G EORAIHYTILDE 1EEL VD,  (EA5E%E 2003b) [5]

2 KOEY OFEEE T HOT, HEZOMBFEDE DR, IEFWE OLFE e
Licksbm, RYAFLURERFE2HAWTHIESNS, (EA957#14E 2003c) [6]

3 IIRxINTr—F—HHET, KOBEFEE T DEHEEEIKZ WD &S, JiKko
HDEHD, “FWREBEZFALIEZGD, WAV TLAFEEZRMLES O%, KEEUEIZ
BT 28 BOROTHIHET 2 FHD > HRK, W, AR OEEICRT 5 8UE %25
T HOR, ZNICEENDILOTHLZE, | LE&NTW5B, (B4 EE
1986) . [7]

Y REOHENT UTREOHEI ZEMGE L= b OB LI b D Th - T, BN R Ls
DHD,

11



(2) EFH#EFE
WHO : #EPKH CIT@ERIC R T 2B & R D RE THIE LRV &b
ACBIK T OFREEIZ SOW TR ICHE S A FIA AMEIFIRRENT
W (WHO 2011a) [2, 31,
Codex : FIREITFRE STy (Codex 2011, 2001) [11, 121,

I-2. [E<ERR

1. KEKTOEEDREIKR

Wik 26 SEFEDOAKEF BT DN T A, = TR0 L% () OEK
(KRS ORHNRIL (£ 2-1) 5, FHIERSICBIT 2 & ER] TH 5
&, 425,865 HIEH R, KETEOKEEAEE (300 mg/L) Z#8 R 7oL 7R
Dol (HAKERHE Wk 26 FRERARER (FK (koK) [13]

z2-1 FK (FEKEKE) TOEEOREIRR
R E A (mg/L)

;g;ﬁ ) 10 20 30 50 80 | 100 | 150 | 200 | 250 | 300 | (mg/L)
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)] ~

SN 5,865 129 544/ 861|1,838/1,570| 541| 312| 49| 18 3

FKAK 1,071| 45/ 193 200| 360 197| 37| 36 3 0

AN 275 18 30| 67| 92 41| 17 9 1 0

HiR K 3,086 45| 133 285| 936/1,070| 367| 199| 37| 11

Z Dt 1,433 21| 188 309| 450 262| 120| 68 8 7
O, QOWIEH I

o |lw | o | o
O | oo | O | O

H A S HERY 7y 3R 2015 AR (BET) 1B\, Ak 25 AR KIER KRS
TS S KBEFERLEDEHEDOT —Z b, 2F 5,835 Jigklc Bt 5 /KiE
KT OREEE L, Pl 44, R E 294 Tho7- & LTW5D CCERIFEE 2015)
[14],

2. SRIIILVA—F—HEPOEEDRZELIKR

(1) ENREE

EPICHtE L CWAEEI R TV +—% —5H 31 B (EEI X T7 VD +
— X —HDOEFEREDOR 85%) DREEZ A L7-FEHE, 4~105 mg/L Th o7,
Fo, ERNICHEBEL TWDSEAI R TV T 4 —X —FH 12 BLEL O E 2 574 L
T-AER. 38~1,468 mg/L TH o7,

12



2015 D I X T V0 — X —FHOEWNAEFERIT 3,038,504 kL, i A&l
348,896 kL. TH V. BiAI X T/ 4 — X —HOEEIL10.3% ThHh 7= (E4
S84 2016a) [15],

1986 725 1998 4EF COMICENTINE LIZEHEI X7V Y 4+ — X —¥f
259 #H (259 Bk A WIE LRGSR, WAL 5 |3 FME 60.7 mg/L (Fr H 4P
0.7~846.3mg/L) Th-o7- CEES 1999) [16],

2003 FFICENTINEE L7z, B0 S (1999) THIE L7-#4N & 135 D84
OEREI X TNVY +—2—FE50 8 (503 k) (FF 2TV IXTNLT r—
H—45 REE ORI 2T NV 4 —&—5 Rk ROSEPEI 2T VT +— % —¥H
11866 (11 3B (FF 29I TNT4+—F—8RE I XTI+ —HF—
2B LR bV R D p— & —1 5080 07) ZHIE L7iER, EESTF 2713
XTIV g — X — O 5 X -ME 64.3 mg/L (f HEiPH 21.2~102.4 mg/L) .
EEIRTFNT 4+ —F = OREEITESE 62.8 mg/L (&P 26.6~94.6
mg/L) THY, AEEFTTF 2TV IRXTNT +—F —FHOMEITEEIE 194.9
mg/L (1 Hi#iPH 86.8~440.6 mg/L) , FMEPEI R T VD o —F — O T 46.1
MY 83.9 mg/L, AMEFER MV RD 4 —FZ—HOFEEIL 174.5 mg/l, Th-oTo

(Ex A5 2011) [18],

I-3. EFFHEEOTE
1. HFREREHE (WHO)

2011 FEDOEBIKKET A K74 V5 4 RIZEBW T, AEKOBEREIZEE LT,
TR IE S HA RTA MEITIRREIN TR, HA KT A AMEREE SN
ZRVERH & U B B ORI B A RIET 2 LR D08, BBk
DL~V TR ERJEICZe v s S Tn s

DMESEERIIRTT D~ 7 31> 7 A E O P #Esh R B3 5 52 A28
DAL D D3, E DFEUZ O W TIEER N H | I%F’%Mﬂwéhfwm\
W2 BN ETHTH D, HoRBRUIMO % < OERITKAFT 5D T, Bl
RTEIRTNVORNEE L REIREORET L1200 T — 213720,

5 R, ME= (0.04990X B /L7 AR +0.08224 X ~ 7 R T APREE) 70.02
(mg/L) 12X HEH,

6) I XTNYF—F T, FKEOUBEFEOEVICE Y, FFaTryr—F— F
Fa2TGNIRXTNTr—HF— IXTNLNTH—FZ—KOR MR+ —Z—ZHhES
TW5 (AR R IV 4—2—5) . [117]
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L7=Mo T, A RTA AMEIFIRE I N TV (WHO 2011a) [2, 31,

2. BEEm@da

(AGEEEED WLE LIZB 1T DL (CFRk 16 4 4 HIRARFH RS AR
REAKERSKEEHEMNEZAER) TlE, AMROIAN HE~OFEBLZ L 1T 58]
S5 EHEE 300 mg/L ZHEFFTH L LTV, 2, B LWKOBE SN D
HiEE LT, #HIlfE 10~100mg/L &5 2 &Y THLH E LTWD (JEATS

B 2003a) [1],

14



M. AL

Im-1.

1. &R - A&
T AL, ik, WEAKE D MERNIZEBWT 5 FHIZZWIERTH D

(EFSA 2015a) [19],

AL LDOBE

BN T AL, B MIBWTHKHAEAIRXTINLVTHD, & FOMEIZAERTH D

(WHO 2011b) [4].

T T LI E KIS D05 BRI V> T I IRFETI VT T B RN
VBRI T MFFSNTH Y . TS IFERICHERET S (EFSA 2015a) [19],
T MEEWIE, BERMEL B FEHM (FEEHE) FICHHAS
5 (Merck Index 2013) [20],

2. BME

M - T
4, : Calcium

CAS No. : 7440-70-2 (Merck Index 2013) [20]
JgtHit : Ca
JH & : 40.078 (Merck Index 2013) [20]
JRif&5 20

3. MEFHER

VAN TR e

WP 2 2 3-1-1 O 3-1-2 12" T,

SREND D, VT LRI T MMEEHD

F3-1-1 AILLOLRUVADILY D LEEMOYERILFRITEK
20N TN TN | KR 3[4 Kk FEE
VB IAVEN VI AVIN VBTN VNI ATAN
CAS No 7440-70-2 471-34-1 1305-78-8 1305-62-0 62-54-4
b Ca CaCOs CaO Ca(OH) CsHs04Ca
S 40.078 100.1 56.1 74.1 158.2
(1)
BRI RO H 5 | MWE* MR HEWRIRIE, & | MRS R | B R
MEEAEE | BERREINL | BERER EZLL SN H~4. RS
(BT > b MAFEE. AR
s (°C) 839 825 (43fi) 2,570 580 160 (5fif)
s (°C) 1,484 — 2,850 — —
#EE (glemd) | 1.54 (20°C) | 2.8 3.3~3.4 2.2 1.5
tE (k=1 thE (k=1

15




VRfRVE N R 14 mg/L (25°C) [T ) R IEWIT L SIEIT B
(K) FEFITETIT N
T figE Tha-y s JOG | IN EERR ¢ AT Bk« ATV VAR NGRS A0 DN ATEE
(% Dfth) e - RS | BN MR ¢ AT 77V ee-n o WIVA | BEVAIR T h)0 s R
WAk 227 © | 2N TsER : TV BEWE - AIVE | BT RSN - AIVA | KT A s AREE
CIRA Tha-i A Tha-i Tha-l AN JAAVAIE NS
N RER
(Merck Index 2013*., ICSC) [20, 21]
=& 3-1-2 AL OLEEYOMEILFERIMERK
A ik Tt UrEETAKFE |V om—KkE | VS
VIV AVEN VN IBIATAN VNN NN VNI ARG
CAS No. 10043-52-4 7778-18-9 7758-23-8 7757-93-9 7758-87-4
(fE7K ) (45K )
10101-41-4
(ZKFnim)
e===: CaClz CaSO0q Ca(H2PO4)» CaHPO, Cas(PO4):
(k)
CaS04 - 2H20
(ZkFntm)
T E 111.0 136.14 234.05 136.06 310.17
(7K 1)
172.2
(ZKFnim)
WERER | MR e, DaPE, AERmMER R | RVERIR, ZARH A MG MRk
MO OT A G | (K il i Ay R Ffb R R
i MESL* SRR R SEAT
(ZkFntm)
s (°C) 772 1,450 (53fi) — — 1,670
(7K 9)
100~150
(ZKFnim)
W (°C) 1,670 - - _ _
I (glem?) | 2.2 (25°C) 2.9 2.220 (18°C) | — 3.14
(47 4)
2.32
(ZKFni)
TAfiEE 74.5 g/100 mL 0.2 g/100 mL (20°C) EIRA R ER
(k) (20°C) IEFITHETFIT W
IR IR (k%) (ZKFadm)
TRARIE® Thva-p ;AT - Fidhime - AIvA | SN HEEE : AIYR | SN MR : AlvA
(Z ) () I « 2N i : AT | 2N RN R
3N Ml AT HERE © AIVA Tha- s REE | T s R
A FERE © A

FHIZD - VIET D
HHSIAR  RER
(=K Fndy)

(Merck Index 2013*, ICSC) [20, 21]
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Fz3-1-2 AL LA =)
2R Zva R Vg LAz T A
B AN T BE AN DTN AN
CAS No. 299-28-5 813-94-5 814-80-2 10124-37-5 1344-95-2
(47K 4) (k)
5785-44-4
(a7 Fns)
b CizH22Cais Cas(CeH5017)2 CsH10CaOs Ca(NOy): CaSiO3
(k) (k) CasSi0s
CasSi0s
Sy 430.4 498.43 218.22 164.10 —
(A d) (K )
WIERAOTEIR | s dmnke | R KK MER (6, EANCE | M~ e | —
[SRENFSEEN (7K Fni) iRt DBERISUTIR | e
(FLAFus)
Fs (°0) 178 - - 560 -
B (°C) — — — - —
#HE (glem3) | 0.30~0.65 — — 2.50 2.10 (25°C)
VRfRE 3.5 g/100 mL ATV A 121.2 g/100 mL | Ri&
(k) (25°C) (a7 Fns) (FLAFns)
W5
VA * Tha-y : ARE 3N g : "IA Tha-y . REE )= AR -
(Zofth) FHH - Ry | 2N g - AR (TLAFntm) h)-l : ATYE
Tha=i : RER TEhy o AR
(7K Fnd) TETEER  RIA

BRI )V IFOKITIT RS T 2 8
VULELELTHIT D, MBS L
MRzEHsE5 &

H 2012*7) [22],

4. ¥

+53 7 AEERE
AN Eigik e
Viof v SNUE .,

.« BOSZHRIE ., SRRSO
fé 2014a) [23],

D RS TR LS b
7o TR,

(2016)

(Merck Index 2013*,
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ICSC) [20, 21]

T te KITIX R R K EE L
TERbRE L ER LI LT T A IR B
TEMUIRBEME L TCAON T U LEAZE TS (B TEA R

BREOMEFIZVNETH L, IV T LDRZIZE
EMLE., BIIRGE LR E2 B e NnND D, vy AT
EH I T BNRIE, KRR DA KA, WRAS

ROWINFES, @ ENAET D Rer &5 (B4

LBV TBH LT LHKICOMZ L

DDT

/\/



M-2. REHICHRIMEDOME
BMEZEZERIL, WIWFHEE TRV T ) (2016) (I2BWT, REE
TN T BIINZ ., EOMO I D DEIZEET 25 A S O, AR ERINy
REETI N2 T L) OREMEIZET 5217 > T\ 5,
\$7W7ﬁ H—IZlE, DNV TL, T XTI L BIVDUA FRUD
LAY, WREAHE, EERIRME. R SUTEEME O TR L Tnd L X
hfb\ 5 (ARIRTNVY 3 —F—He 2016) [24],
INLEBEZ, RU—X 7 7 NV—T7 1%, EICEMPRHEE kgL
A (2016) =B L, BT A ;Bgﬁ“éﬁﬂﬁiiolﬂf?ﬂﬂﬁbfio

1. (KREHRE

(1) RAFREZ IR

ANEIZIFK 1kg BED 1~2%) DIV TLERHDH, 205 H 9%ITEIC
b, Vomlitice Raxo 7 "% A4~ (VBTN fhimE kLT
W5,

NN T BTHRFEHE L TEMFMICHETH Y, ERNICBW CIFRRE
FPHICHERF & D IE R AR (R AT A Z T R) MBI TWND (hN—r— - A
{b5% 21 kit 1988°¢) [25],

TN T AOBA RIS CTRIFIRRA Ve (PTH), vy b= (CT),
JIvy B U A= ip EJiv s ARETFRAHET AR VE 2 O EIE STV S
INHO@EITLY . BEICBIT DT T LRI, B kiéﬁw/ﬁAﬁ
I K OVEZ 31T D v o AN AR ICER 3 285 5%. vy o Lo
HATHE SN D, BEEE/R AL, 800~1,000 mg/H DAV 7 A& EET 5
ERHDH, BREELTERLEZA/LY Y A 1,000 mg/H O 9 BHK 400 mg/ B 35
BRI S0, 9200 mg/ H BMERNMMDIFE A~ ESND Z ik kbnbd,
L7z o T, EBRO AV 7 ARIUTH 200 mg/ B & 72 %, BHligsRERIR Al =1
170 L/IBRETHY . 10 g/ AREO I L T LARABEN TS, AEShiz
AN TEDHE 98~99% M RME THWIN S i, BT LD RPN
100~200 mg/H & 722 (1] 3-1) (Blaine et al. 2015*) [26],
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| WAB -
HERE
~1,000 mg/day i

-+
- -
—

(o

L
r—-\\““fﬁ—lﬂﬂm;, P 500 mg - o'
BE ighﬁ\ — | iR | 5 g
’ 200 mg 500 mg

\:_/_r 9,800 mg Il]ﬂ 000 mg ]

& -

73 l 200 mg

B 3-1 BAIZETFEHHILL D LHH
(el TR V2 T ) D2 B5IH)

(2) iR

PR OBI S N2 vy T ST RIS/ ME B CREEIIE IC L RIS 5 A3,
%@%Wﬁimﬁmﬁ< ﬁkfizyam%fﬁﬁé TV 7 B ORI
EROUEYR « 125, Z OO Ry 72 Eikx e BRICE W B 2% T 5, B4
\/Di_@ﬁw/ﬁAwW%%@féo

WU ST v T BT E ~OEFE L VB K2 8 LT OJR P HEM ORI X
STHE SN TWS, Lo T, LT ADRBIREELE 2 ABI21%, B
2, BENS ORI, B (BRI E BT o R) | RPHE: &%
BT HMENSH D (BAETBE 2014a) [23],

T MIFEIC R ZE A OEGTRIREND, Iy T AIBE L
et AR 2 i T A AR & AN Al S AR O oD B DR
TR END,

HERE I RR 2 @i 9~ B R EIIZ B TH V| IMEERNIED L T MR
WG EINTIZ 72 W & 72D, Iy U A= VT Z ORBED IV T L
WA BRI 5,

TN MR ERGF N EBEO TR TR L THWDE IV T AF v X
NES U TCEE EEHIIENIZRAT 5, @5, IHEERNEED v o KPR EE T
NNV T ARELDVEFE LS EWEORERREARNELTEY, 208
T AOSZEIEZ 5 2T, MENICRA L2V T A VEY
2T IFr e IATVUEART EAWIICEA L, I MEICEY A F
N FERE TR T IZEmE S b, vy b U A— U3 GE R B0
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TANEYT 4 URBZENESED 2 EICKVIERAT S, e T o U Bh
N LEBARERERKRT A 2K, ILEV2Y VEEENO LYY
NITHERE L . FORETR. MHEND IV ABBEN TV . Z O EN D O
TN T NOBERIZ X0 RN ASORABMEE S ND, LB T ¢ VEAR
INOIREEL T2 V2D bA A 1%, Nat - Ca2t BRI K 0 REEhAYIZ ik Al
I A EN S (Blaine et al. 2015%) [26] (F48).

HIRZERELS B MZBWT, @80y 7 AN E DR K 8~23%0Z ELHNIT K
VIRV X5 (SCF 2003* T3l (McCormick 2002)) [27, 28],

BENOEBMINIZ VT T DOWIERIT, WHENE, L FER O OO
s DR T DB 5T CTHRIE D 10~40%D#iH T T 5,

WY SR o T2 v v T BT GE N TR RO IRIIEE, v = vE
EHEEERER L CEFIZHEE IS (SCF 2003* T35 A (Heaney 2002)) [27,
291,

TV AOBEORINERT, £ OEIEOBEMZHEVE T L, e TEEEN
DI NGEIL TO%RRE TH D, BIENRZ N ER 35%IIETT 5, Ao
IR ® 1T, EEEND 2 WEEAITADOMEE /R TR, EEE OB N
L. BHEED 400 mg/ N/ HREE TRROK 35% & e . Fhll LT, #lE
DOEEIMFENME T T %,

FTo, AT T AE BEREND WAL EICHREBIREIC LD RIS,
BIEOBINIHE, ZEWEBIC X 2NN E £ 5 (FAO/WHO 2004%) [30],

R 7R N B 4 37 B, [BCal iR V> w7 A (et 1T Flich vy o AE L
T 300 mg, %4 10 FiZ 1,000 mg) (REEI VT T ADOIIEARY]) % H[AlkE
DRSS 23BN FE ST\ 5,

FORER. BT AOBIEIZSNT, 300 mg 58T 84.2%. 1,000 mg
BEHET 30.1% Th o7z (NINREmE [REE v D ) (2016) 2255

(Heaney et al. 1999)) [31],

R 72 N B4 3T HlC, [5Caly =i vy A (Fetk 17T Bl v o A
& LT 300mg. 445 10 112 1,000 mg) % BA[AIRE 0L S 2 5528 E i S
TW5H,

FORER, TN ADORILRIZHOWT, 300 mg #5-#£ T 37.9%. 1,000 mg

8 R oRIE= ( (BEE—#EPyEE) A EIE) X100
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BH5RET26.8% Tho7-, 72, 1,000 mg Z OB S BE, 7 = Uik
ELTOANT T LAORIHRITIRIEE L LTOHNT T AOWILER LD K-
T, FOEFDT N ThoT- (RIMWEHEE TREEH LY T L) (2016) 2D
51 (Heaney et al. 1999)) [31] (F48).

e e pl N 2otk 46 B (20~30 %) 12, [3CalfkEE /v D A E[45Cal 7 =
VY AR TN (WTRS LS A E LT 250 mg) A HAER 0B
X LREBENFEM I TN D,

ZORER, [CalRiE N TN (7R ITERIOHRE) Aok L
IR L85G (26 ) R/FEELICEERLESES (104]) TOIALT T AD
N RIZFE T A DI -T2, — T, ALY a—RAINA7=[4Cal 7 =
fel o Iy AEERFICEILZGE ERF EHICEBILZ8E (10
BB T DR ZERR) T, BF EHRITBI LA O L2 0 ARIERD &)
-7- (Heaney et al. 1989) [32],

SD 7 v & (KHE10VL) (2, [45Calfffg > UL (N7 8ELT3.6X
1% 25 mg) ZROEEGT 52BN Em SN TWD,

ORGSR, HFEEA N> U MGERINOF G, 3.6 mg 5T 60+£6%, 25
mg HERET 45+5% TH o7z,

Fo, RHEICEUEX, SD 7 v b (K#E 10 L) (2, [45Calfiig LD A
(Bl L T25mg) ZfRRO#F5 T 5REBRNEK T\ 5,
ZDORER, 48 KFZIZZE DK 82% A FHIT, I 0.1% 3R FIZHEM 41, K
18%MAMNICRFF SN/ & LT3 (Cai et al. 2004*) [33],

(3) %
TN NI, RED 1~2% % D, O 9%ITEHF L OHEIZHFIEL, FEH D
1% TIMIR-o/ARIR. filalca £ s (B4 EE 2014a) [23],

fERE 72 HAR N2t 20 ] (22~43 3%, T D 95 H 10 FIMEL « #3) (2oW
T, IEIER) 28~36 1., HFELK 4~12 B2 7 B O B 9 NE ST
W5,

ZOFRER, A& GEEIE) o—RBFE s T AEREIY 684 mg/ N/ H
THY., #EPIZ 530 mg/ A/H, RFIZ 105 mg/ N/ HDO ANV T gL, &
DT DRI RIL 283% Td> o 72, IEMHTIE. — B 763 mg/ N/ H N ER S,

9 EERIN-AEEAEESTEERIL, FRFICREOELZTTHEILL, B,
K. BHROH N T A EEZRAFRAETHEL TV Y AHEMERE TS,
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FHZ 463 mg/ N/H ., JRHIZ 182 mg/ N/H D v AR PEME, BT O
RKIT 42% Th o7,

BV SIT RIS AR S E S E LTS (B S 2003%)
[34],

E AT~ 92 6] GRERBAGAHE 9.5~10.5 5%) 12O\ T, RERBAMGEE KL Y 1~
5EHZRDHD S HBOBENSDO LY 7 AEIRELZEH L, “HETrL¥—X
FROZUAE S (DXA ) ?A%@ﬂiﬁ%%?HUﬁﬁééﬁ%ﬁiiﬁﬁ EnTWnb

FOREFR, v AOEERIT 444.1 mg/ N/H, FFEE 19 (X 162.3 mg/)\
IHTHY, HRELSEHENLEH SN2 EREERIT 40.9%“(%071 1D (Zhu et
al. 2008*) [35],

(4) et

TV AHREER & 47Ca 2 W AR ENRE SR &t A& o 7o 3R 23 32l
SNTN5

T ORER, REZPEELEITZ 60mg/ N/H (1.50 mmol/\/H) ThH-o7lz, L
U LOREZIRKEIL, MG LT NREO BRI o TINS5 & LT
% (Charles et al. 1983*) [36],

i N 17 Bl X2 vy o AHERER & 47Ca % FW T2 (RN EY AE AR 4 K1 A
G EBENER SN TND

Z DOFE R fEE NICBIT D 7 AR RS R 36~96 mg/ A/H TH
ST, B, AN T AOREEKEIL, JRPHEED B0%FEE & 72 554
HdHY, MGV T ARED BRI - TUNT T LORRE AR EITHN
T4, o, ANV U LAORERHBERREIT, ZITICLOENT5E L T05S

(Charles et al. 1991*) [37].

BERE 72 H AR NS M 349 Bl & HAR N 2 406 51 (20~T79 75%) (2DUWNT, Z o8
7 EAERE & vy SRR O BIFRIZ B9 5 BT BIRFIE A FEhE S AT
2

ZOREF, PRI, ARE, RPN Y U APRtE, U vs T AEIEO R R T

10 EfE=ERH N> T LE— GEE PR+ R e &)

I TAARANORFERULHE (2015) | RERSEMEECLIUE, ZoREOI LY
LEIE (444 mg/ N/R) 1, FFERO BARNZ T LD B 200 mg/ N/HD720 2 &
DRI TS, RN, FR/NRZGE LRI IThR T\ aend &
TW5,
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Wb B3, 1 g OB Lo IN L X — TG S A D DRV,
~2 mg O H /L7 LRPYEE DI GE D B, mOmg@%F)?Aﬁﬁ
BEOHIITFEND, 0.56~1mg O A1/L> T ARFPEM RO Bl (N
YRS TREE /L2 v ) (2016) 22551 (Itoh et al. 1998)) [311,

ERREALEY MIRPIZKREO DN T 2 EHMT 2 —FH, 747 v b
TIFRF~OHEMR V72 FTo, 7 v M TIXEEPEXTHREZRIT 5720
t N ORRNIZVEHECT 5B BB I3 25 L 72V (Guéguen and Pointillart
2000*) [38],

BN T, &qogwamww/iAmwaT%LéMé %-@D%%
DARAE D DRI SN D08, F DOWNERIT. AL RME IS @J%JL
D 20% T, %Diz&bfﬁu%ﬁﬁ #5x%#ﬁ

v AOFRAFPEREIX, $h)E T 40 mg/ AN/H . mﬁ/ﬁ;ﬁﬁu@dvuf 80 mg/ A
[H, AT 150~200 mg/ N/H & S TW5b, o, vy AFHENICH
FUWSHL, ED 85% NI LT L LR CRINGHRETHERINEND, £
&5 N CIEIBENICOW SNV T LD 5 H 80~224 mg/ NIBD TNV D
ANRFEPICHE S NS (SCF 2003%) [27],

(5) KNEIEDE L O

AN T BE AR B TRPA TR BRI HERR 3 2 1HE AR R (8 2
FAHRTR) BMENTND, Iy w NI TR, 2505 ORI TR X
o, VT TNEL, BEO 1~2%% HD, £0 9%ITE L OE I/ E L., 7
D DK 1% M-k AR R, Hilal é. FNTWD, MATIE, 8~10g/N/HD A
LT ADGRERIRTAIB SIS, B Z D 98% N IRAME b RN EI b,

2. ERFMFICLITLHEE
(1) 2HusEH
Ty MEE O BB O R 2 % 3-2 (TR T,

F3-2 ALY LMEEYOERBREOREHERICZE TS LDy

BWFE | ERE LDso (mg/kg 1A H) EE4, FATHE
(MR (I hdE L)

<A | AR I : 4,226 (3,014) JIE 1992 [39]
(M) | (B v ) | M : 4,052 (2,890)

~ U A | HEAN T A ;2,045 (556) TRIES 1977* [40]
(HfERHE) ME - 1,940 (528)

Zv N | REEIINLT T A 6,450 (2,577) Health Council of the
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(“~H9) Netherlands 2003® [41]
Zv b | REEANLT T A 2,000 LA k= (801%1 L4 k) | EFSA 2011 [42]
()
Fv b | BERAL T A 4,280 (1,084%2) Smyth et al.1969* [43]
(<H)
Zy b | ERK % : 5,000 (3,566) JIE 1992 [39]
(MERE) | (BBfb v o) | M 5,916 (4,220)
Fv b | kBT A | 7,340 (3,962) Smyth et al.1969* [43],
(18 LSRO/FASEB 1975 [44]
AR B AT HE - 3,798 (1,033) xS 1977* [40]
(M HE) M - 4,179 (1,137)
7w b 7V g T | 10,000 (930) SCF2003* (Sarabia et al.
(RE) | & 1999) [27, 45]

%1 E (100.1) L& (40.078) ZAWTH/L Y T LITHAE,
2 Sy fE (158.2) LEAE (40.078) AAWTHILT 7 AITHIE,

(2) REHREEH
D12 EFEHRER (voX, BEERE)

C57BL/6 v A (M, £HE 10I0) (2, IREEI NV T LEFHK 33D LD 72
SRR E LT, 12 HERER ST 53RN EE ST 5 (Penman et al.
2000°*) [46],

F3I-3 RHENRE (ALIIVLELT)

HERRE 0.5 (RHFEEE) . 1%

mg/kg A/ H ICHAH 750, 1,500 mg/kg A=E/H

ZDfEFR, BEIZEE L7 ZITBO b roTz,

BInEZEREZT. WINWRHMLE TREZ LV T L] (2016) (ZBWT, A
BRI —HEOLORBRTHY | FFHlER T2V Evn NOAEL %15
HZEITTERWEHML TS,

@14 HREIEMHER (S v b, BEERE)
SD 7 > b (M, 4&8F 10 L) (2, KRV T LER 3-4 O XD 5
ZERE LT, 14 HHNREER 59 23R Fei ST 5 (EFSA2011*T51H
(Puerro Vicente et al. 1993)) [42, 47],

&34 HAERTE

REHRE WLy nbL0) 0.71 CRHFIEHE) . 4. 8%
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mg/kg RE/HICHE (REEV LD A E L | 90012, 5,000, 10,000 mg/kg A5/ H
<)

mg/kg RE/HIZHE (WL aE1LT) | #9360, 2,000, 4,000 mg/kg RHEH/H 19

%0)%% u—F@}ﬁﬁﬁ)mh&b %ﬂfk_o
* 4% R EGRELL EIZR W T, EER OB | REREIEINE N v
O (F5- 2 Hi%) kOO s (5 14 B#%)

Puerro Vicente 51X, 4% H5-HELL E TR &L/ R B INPNHIIZ DWW T,
ﬁﬁﬁ%@ﬁ/ﬁ WZEDbDELTWD, Fo, #BrWE 5 12BhE L= o 21k
mu &b E)ﬂtﬁ 75)/3 710

RMEZEFARIT, IIWRHIE RED LT A (2016) 2BV T, K
RBR TITR M E R 5B Lo B (izBo b ol ShTnb
75, EFSA (2011) Oi#06 TIXZF DM RHTH 0 . ARBR D511
DEWZ b h, NOAEL 255 Z LIETE WL L Tno,

@4 BERESEMHEER (v k. /szﬁﬂ?x'%'_-)

Wistar 7 > & (K, SHES PL) (2, BNV D LXTT =BTy
LaFR 3B DOLIBREEHAZREL T, 4 HEREEER G 23R BN FEhE ST
VW% (Takasugi et al. 2005*) [48],

F3I-5 HAERE (ALIIOLELT)

ORBE T VT I & E 0.5 CRIHERE) . 2.5%

mg/kg R/ HIZHASL | 250, 1,250 mg/kg (AE/H 19
Q@7 = BINT T N H Bk e 2.5%

mg/kg R/ H IZHE 1,250 mg/kg {KHEH/H 14

124 8% 5EED 5,000, 10,000 mg/kg R/ H ~DOHE 2 FE12, 0.71%0> DA,
13 JECFA THWHNTWAHEfE (IPCS: EHC240) # MW CHEREAHEE,

it B RE HEH & HiE
(kg) (g/EhIH) (glkg KH/H)
<% 0.02 3 150
7w~ () 0.10 10 100
7wk (&) 0.40 20 50
vy 60 2,400 40

9 WREIX EFSA (2011) 12X5
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ZOREFR, LLFOFTABNFEO biv,

ﬁxﬁ/l//?ﬁ\&()\ﬁi/ﬂxﬁﬂ//iﬁ\ 2.5% K EREIZ BT, EEIRhER
O REHIIE], iEfR ) o EREORD | R R ORERE
@%@ﬁ%@ﬂ&\ﬁM@% A BOWD N O 8R & A O HE N
CIRBETIIVT T B 2 5% GRECBWT, KRIVE O S H RO ME O~
TX T LEHEORED

BihEERZERIE, INIWRHEE TRERV /LD L) (2016) (I2BWT, A
AT —HE2ORBRTHL Z & D NOAEL #4525 Z LI TE W& L

T,

@91 BfElEMRER (S v . BEHRE)

SD 7 v b (W, &8E 20 UT) (2, RNV D LAXIT 7 =B VTR
TN T NEFR 36 DX D REERAZRE LT, 91 HFIRE& G 3 5B
FEh ST 5 (EFSA 2007*) [49],

F3I-6 RAERE (ALPIVLELT)

O REESIIV T F B E 0.5%

mg/kg R/ H I IZHE 250 mg/kg (AE/H LT
@ REEAINV D L+ | HERE 0.5%
VY A mg/kg REE/ F 2 HAH 250 mg/kg A/ H LT
@ 7Y IR | HERE 0.5%
DAV mg/kg REE/ H 2 HAH 250 mg/kg {RE/H LT
@ ROV A+ | HEHRE 1.0%
VR IR T A mg/kg K/ H I 500 mg/kg (ARHEH/HLLT
® REETIIV T I Bk e 1.0%

mg/kg R/ H I IZHE 500 mg/kg RE/HLLT

ZOREF, LLFOFT RO bt

- OEEDOMERE K OCORED M CHEEE & DN

- OFEOHETKRERE OV o EAEOHEM

- B OMEETEIBRO AR, Rk, BT, O, QKU & thig L
TORVCOHOEIEENmLS, o, E—RHERTHEET 5 &1 & Tl
OEFEFENE - T-,

EFSA 13, @FEDOMERE K OCQREDMETHINDFED B -HEHREIZ OV T, (£
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HEMPRO LN TWARNZ Enb, BEMEOEWICLDLBDE LTS,
EFSA 1%, BgIZFRO b AIKIbiZoWT, 7 v ME, BRI vy
DALY DRAFTAL T ANEELZ T BIRME LROFVEEZEZ L
TWHTHLZ ERHMOLNTND I ED, B hOZEEFMIIC/MET D Z &
T TRV E LTV D,

RMEERFERT, WINWREnE [RER I v 7 2] (2016) (28T, EFSA
(2007) IZBWTHNL T T AREEITEANE L2V LD {Eh o7z Eitd S
NTEY RO I T AEEICE L TERESHE ST RN T2 ORER
EROEEMENZ LW RN —HEDORRTHD Z L5  NOAEL #4155
TEIITERVWEHEL TV D,

G311 AfEEMHE (S v ., RBEERE)

BEFLL7- Wistar 7 v b (k. FFES L) &, REED NV T LEEK 3T DK
O Ip B GREAZRRE L C, 31 RS- L, RIFFIZEH (0, 1.0 XX 100 mg/L)
ORG-S HRBRNER ST 5 (Bogden et al. 1991¢) [50],

F3-1 AERE (ALIIOLELT)

B E 0.2. 4%

mg/kg K/ H IR 200, 4,000 mg/kg {AH/H 13

ZORER, LT O AN O bz,

< 4% ERE (87 0 mg/L) ([ZBWC, BB 4 6] (B A%E, 16 cEm
BAT ERGRIZE Z 1 5 B BB DR A & IRAE OJREE, 3 Bl CRIEIZRT
%V 2 ERMESE A R )

A% BRI, ME B ARE IS R L O IR O 85 A
ORI MK E O~ 727 AEARLOEE A ZEORD

BN ERES T, IR E TR LY T L) (2016) (IZBWTC, j#E
It BBEE R ESIL TV RN Z L5 NOAEL #1556 Z L1 TE 70 &)
Wr LT 5,

®1 FHSEHHER (v b, BEHRE)

HEALL72SD 7 v b (B, #8E8IL) 12, RN TV LEEKI8DE I
BEREARE LT, 1 FEMRARS L, FRFCE (0. 50 XX 100 mg/L) %
ok E T RN FEMEI N TS (Bogden et al. 1992*) [511,
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#3-8 HA=EHRTE (AILPoLELT)
FERRE 0.1 (IX). 0.5 (@%H). 2.5% (&)
mg/kg K/ H IR 100, 500, 2,500 mg/kg {A#H/H 13

ZORER, LT O RRERD bz,
<2 5%FEREC BN, IMIET L7 A A PREE O ($) 50 mg/L) .
MAEF~ 70 NREOHRED (§0 0, 50 mg/L) | MK ERHRE DO (5
100 mg/L) . FEHROBEHEORD 19, KEEEO I LT 7 WEg EOEN
(#/ 0~100 mg/L) . KRREB O~ 732 v AEHEORY (8 0~100
mg/L) . KRG OHZHEOHEN (87 100 mg/L) K OENED 7LD I
BAHEEOHA (50 mg/L)

RWZERZERT, WINWRHMEE TRV 7 ) (2016) IZBWT, K
AT HEORBR THAHZ L H NOAEL #1556 Z S 1X T2 Sl L
TW5, 728, MiE&kOEES TRO LIS I R 7 LVOER &2 il &
SO TR R BB D DO TH A0 OFER L7 < | F DMz ﬁXE’jfd?ﬂ?:r
AR CRESNAHBICHTLEE L Ao nZ L b BETFHRE
BLTHrcEone LTns,

D1 FHSEHHER (S v b, BEHRE)

Z v b (MERIARE © AHE 20 P0) 12, MLV T LK S9DLD ks
A2 E LT, 120 A F"ﬁ/rnﬁﬁ&’@ﬁ‘é FRBR 2N F i X 71TV 5 (Pamukeu et al.
1977*) [52],

#3-9 HA=EHRTE®
&% E 0 CRIFERE) . 2%
mg/kg REE/H (ZHE 0. 2,000 mg/kg KE/H 13
mg/kg RE/FICHE (DL a e LTC) |0, 721 mgkg (KE/H

ORGSR, AFER, KE, B, HEEEEORE O, O, P B
lige, PREE M ONHAEE) ROFENAME GEILE LWL 12\ T, #RmE o
TQ@GCFQ@LTCUE{K md@%ﬂfoﬁﬁ)oﬁo

15 ghoo B3 B 2B COR BERE DR RIT RIS THARLY,
160 JLREFRL IR L 7o e, SEREAEI R O L o ARSI AR,
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BREZEEZESIT. IINWEHEE [REEH LT A (2016) (TBWT, A&
HRT—HEOLDORBRTHSH Z L5 NOAEL 2155 Z LIL T2 &
WrL T b,

®?28 HEIFEMRER (T4, BEERSE)

Hampshire-Yorkshire Z&ZHEff 7 & (MEME, &8E 4 D8 1T, U BB—KHED
N NERIRAETR 310 DX 5 G AZFEL T, 28 ARRR G125
BN EM L TVW5 (Hall et al. 1991%) [53],

*= 3-10 A=ExTE
iES Iy LHE (I L LT0) U g
(% (mg/kg {KE/H)) (% (mg/kg {AE/H))
@® 0.3 (120) 0.3 (120)
@ 0.6 (240) 0.3 (120)
©) 0.9 (360) 0.3 (120)
@ 0.6 (240) 0.6 (240)
® 1.2 (480) 0.6 (240)
® 1.8 (720) 0.6 (240)
@ 0.9 (360) 0.9 (360)
1.8 (720) 0.9 (360)
©) 2.7 (1,080) 0.9 (360)

ZOREFR, LLFOFTRNFEO bive,
- ORIV T, 2T

- @BV T, 28T

- @RIV T, 2L

- @QFEICH VT, 8 ILAefIFET

ThTh, &5 28 A ET (REIE 3 0 5 4 I E TOM) IZFET L,
FERNEZA I Td > 72,

BanZeZERIE. WIWRHEE TRED VD L] (2016) ([ZBWT, K

ABRIIFE T LS DFT R OWTHRE SN TWARWZ Lvb  NOAEL 2455 Z
T TEZRWEHWT L TWD
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Q2 BfEEMHHE (1 X, BHEEOKRE)

A X (M, FHEI0DL) 1T, ZAar@BAUNT T LER 311 O LD ek b5HE
EHRELT, 4D (10,000 Ukg) &3z 2 @ BE5RERE O & 53 2 58k
NEEN TS (Zawada et al. 1986%) [54],

=& 3-11 HREHTE 19
E 0 CefHEEE) . 100 mg/kg
glkg RE/HIZHE (L7 LT) |0, 8.9 mgkg (KE/H 17

H

B
e

=

ZORER, LLFOFT RO bl
CHEREINANLTTLSE, K 7R U AMGE, ZRIE, DAV T A T
FU AR 73T KOS EHEER O, D E O T, O
HEOMTT, B & BT O B R QN R R BRI HT O 1 K

BINEEZESIT. WINWRHGE [REEL VY 7 A (2016) ITBWT, &K
AR —HEOADEBR THHZ D NOAEL 2455 Z S1XT&E U L f)
WrL b,

091 BfEIEMEE (1 X, BEHkE)

B — VR (MR, SRE4DT) 12, ROV T AT =B T
T LEHEK 312D KD ¥ ERE AR E LT, 91 HEREIR 55 2 B3z
s <Twbd (EFSA 2007*) [49],

F3-12 AERTE (ALY OLELT)

@ REEH VT I F Bk e 1.0%

mg/kg INE/H IZHAHE 250 mg/kg RE/H LT
@ REEAINV D L+ | HERE 1.0%
VR v TR mg/kg REE/ H 2 HAH 250 mg/kg {RE/H LT
@ 7Y AR | HERE 1.0%
DTN mg/kg REE/H IZHLE 250 mg/kg (RE/H LT
@ mEEHL T A+ | HERE 2.0%
VEEY TRV T A mg/kg (RH/H ICHAE 500 mg/kg (REH/HLLT
® REETIIV T B E 2.0%

mg/kg REE/H IZHLEA 500 mg/kg RE/HLLT

17 C19H24CaO15: 4y F & 448.39 (—/AKfn¥m) & U TEHE,
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T ORER, G ICBEE IR S o Tz,

R EERFTERT, WINWREnE TRER I v 7 2] (2016) 1280 T, EFSA

(2007) IZBWTHNL T T AREEITEANE L2V L D& o 7z Eitd &
NTEY EHOI YT AEEICE L CTEEMESHEE STV W72 kB
EROEEMENZ LW E RN —HEDORRTHD Z L5 NOAEL #4155
TEIITERVWEHEL TV D,

(3) #HLAMK
T BOFEDAMEE IR CE DTSN T,

<5E>
DO=ERERNAMRER (T v b, RBEERE)

F344 7 v & (., BHE40L) T, A = x=—T a3 A E LT 0.2% N-
[4-(5-= Fr-2-7 U )V) -2-F7 YV U V]HRNL AT I R (FANFT) % 6 HEREE
Weh%, RNV T LK Y o F R U LEE 313 DX ) G
FRELT, at— g O T 72 BEEER ST 5 BB A
FRBR AN E S STV D (Cohen et al. 1991°*) [55],

=®3-13 HEXRT

f=vT—3 g IuT— g AL
FANFT #L#t
O HFG5# (+) REETI N T L 1.15% | —
© K5/ REEAINT TN 116% |y BV T N v
I 2 5.00%
@ CrFHERE) — oV SR
2 : 5.00%
@  CrPHERE) — —
® CrPHERE) (=) — oV SR
2 2 5.00%
©® CrPHERE) — —

T DRER IRER T V2 T D GRE TR E DI 5\ Z B4 5 5 BITEE O &
ﬂiﬁ 75)/) 71:—0
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Q81 BRERZEMENAMERER NLRE—)

Syrian /NAA X — (£FF 5~6 L, XHEE 4~14 L) (2, KL LD A
K 314 O XD 2 FTGREARE LT, ARRORE & LRI 5 H R/
) 81 MR G A ERNEMR S TCvS (Dunham et al. 1966°*) [56].,

x3-14 RAERE

it EOLY/E 4 598
O HFG5# 6 Kk v w A (250 mg/ H)
© #&5H 5 Kb vy (250 mg/H) + 4 E—/b (250 mg/H)
@ K5/ 6 KL N> A (250 mg/H) +&E X 32 (250 mg/H)
@ FG5H 6 PRI KER (b L2 D L8 (250 mg/ H) | FRRIT/HE Z S

= (250 mg/H)

©® HH# 6 FRTFICKER (L Vo D 28 H (260 mg/H) . FEIZa2— 2 A
K —F %A (250 mg/H)

© CkFHEHE) 14 Hre—v (250 mg/H)

@ R HERE) 7 NE L33 (250 mg/H)

Ok HEHE) 4 a—AHX—F (250 mg/H)

ZORER, LT O ANFED b,

- —BREEIZOWT, KB b LT T AEEHO~B®4 29 LD H L 26 T
THURIZ V> T AW . RIEMEAR IR0 B 0D 121 B OVERAE 2F/ e o> 1
il

cZNBHD 26 VLD H B 3 PLIZRIECIBIZEL GRS HAv, RO FAZHEST

Dunham 6%, ZOZBBITFINARE L1XEZEZ RN E LTINS,

(4) 4% - ESM
DERE - HESMRE (YHR, BERUEKES)

CD-1~v R (M, BEE13DL) % 1.2%DH L0 MG AR CHRE L, &
Feins 7 ARV T bhaF 315 DX D et GREZRE L, 7L<
EHAEL 10 BRI DATHE 2R G U, %E 2 H0KkE S L CRET 5B
Ehii ST % (Liebgott and Srebrolow 1989*) [57],

& 3-15 HAERE

£ IREEH NV T 5 (3%) XITHB LY T L (4%)

3
i
5

32




Z DR, BLFORT RO 6T,
cBEREORIEICENT, MEORT., MiFH /v 7 LEEOHN, SHHE,
JEHE, BRIBEETE . o o E e O e OB LI IEN QNS ESAEIH . T
Itk FE K OB =R O A1 KA L

2B, HEWORE, R, W, MR O BRIy e
D HIZ L D EBITRD b o 7o, IR OWIR R IIfER S e o T,
AR LB M OV B SR E D 5- DS BITFER O B o 1o, BHIARME
J O B BHE IR E B 512 L D BITRR O e o T,

Liebgott i, ~ 7 AEIREF OE L T AEEUL, BIROMKIKRE, BLiE
TER O OAIRACIEIEZ 5| 23 & LT\ 5,

B ZEZERIT. NINWRHEE TRE V7 L) (2016) IZBWT, @
I E THEBR D Vo o DR O b I v o ) (2013) 2B 5 RBWEAE
ZEETORBRBRIZOWTOHW (RBROHEITIZTI VT T 2EREE RT
F—=HARNRIMLTNWDZ END, NOAEL #1525 Z LT T&E 720 &) &2
AL, AR CTIZ NOAEL #4252 L X TE W0 B LT,

QuETEEMHER (YOXR, BEHRE)

Swiss ¥ U7 A (MERE, SRS 410) (T, RN T LEEK 316 DL I 7R
BHEBEZHRE L, i 1 BRI HIRERST2RBAERI N TND
(Richards and Greig 1952°*) [58],

F3-16 AERTE (ALY OLELT)

B E 0.34. 0.54, 0.73. 1.11%

mg/kg (REE/H ICHE 510, 810, 1,095, 1,650 mg/kg {AH/H 13

ZORER, LT ORI RARED b,
- 1,650 mg/kg RHE/HFEGREOREMIZIBN T, AFRELOEKREED
Wb, VBB RO, IO EBEA, DIEK L OBIRROME N, D E
OB AT 7 1 B R ORb

BMERZERIT, INWRHEE RO LT L) (2016) I2BWT, B
I E THEEE I Lo o DR O b 1 v o ) (2013) 2B 5 RMEAE
Z B TORBRRIZOWN T OHEr (KRB I DO~ 7 2% W TERm S 7z
HLOTHY, R ROFMIZITZ Y2 K W) 228 L., ARBRTIX
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NOAEL #25 Z L1XTE2Wn L T\ b,

QFEHFMHER (THX, @®HEO®RSE)

CD-1~7 A (M, 458 17~20 L) (&, BILI NI U LZFK 31T DL H 72
WHREZRE L, TR 6~15 HICHERE 10 AMMERE D&KL L, E4E 17 B I
i EUIBA T 2 3B 340 S LTV D (RN = TERIE 7 L2 7 ) (2016)
55 H (Food and Drug Research Laboratories, Inc. 1974a)) [31],

=®3-17 HEXRT

HEE 4.4, 20.4, 94.8, 440 mg/kg {KH&E/H

BN hELT 3.1, 14.6. 67.8. 314.5 mg/kg {KH/H

T ORISR BE O —IRRE, RE L OEEE, s R AR %JXHT‘
SETHA S, Me R oL, éﬁéﬁ(&@ﬁiiit} TR OB R DI BLRIC
W TR E O GBS 2 52 TR0 b v o Tz,

BINEEZESIT. WINWRHGE [REEL VY 7 A (2016) [ZBWT, &K
RERIZ BT DI AEFIEICAE D NOAEL # s HECTH 5 314.5 me/kg (KHE/H
(o LT) LHErL TS,

@OFRESHEHER (THOX, #EHEO®RE)

CD-1~v A (M, &#E21~23 L) |2, TN DT AEFK 18D X H 7
BEREZRE L, IR 6~15 HIZEE 10 H RG0S5 L, 4R 17 A
i EEIBH 9 2 3BR AN E i TV D (IR [ EREE I v o ) (2016)
55| (Food and Drug Research Laboratories, Inc. 1974b)) [31],

#x3-18 FHERE

HERRE 1.89, 8.78, 40.8, 189 mg/kg {KEH/H

HNT T hELT 0.68, 3.17. 14.7. 68.3 mg/kg {AHE/H

ZORERE, BEIICSNT, —RIRAE, R L ORI R O 517
B 7= B {EIEER 0 bR 7,

BRI ONT, Phb, SRS, ASES. TRIVS - SECRRITEC. ETPR VLK,
i VR 0 T R U 0D T HE B 3 0D 96 3L B @&5 i L 7 25 R
LORSY AWASIEESY

34



BMEZRZERIT, ININFHEE TR LT L) (2016) 1238V T,
[BEMZeZAS T, NINRHnE THEE L T AR OBE vy T A
(2013) (IZBWT, ARERONOAEL % & & TH 568.3 mgkg AH/H
(I AELT) LHEILTWD, 72720, ARBRITREHEME R
EINTEY, BRNICHLYEDO I LY T AREFEN, KAFTAZ T ADHERE
LTWHZEE2WMET DL, KRBEGEICE S DLy T AORAEFEMEOR
ﬁ@ﬁ%&%%bfwéojkbkif NI EEnE: TR L > U A K
Uit o v v L) (2013) I2BIT 2B EEZBESTORRERIZOWVWTO
%%%%%L\K%%i%éﬂrﬁ%kbf@&@ﬁgﬁﬁ WZRIENH D =
EB, NOAELZAGA Z LIXTE W EHHr L Tns,

OREXRSHFEERUVERE - RESHHERER (v b, BFEOERS)

SD 7 v & (MERE, ABEF 10~120) 1T, MBI LT T AZFK 319D LD
TP GREAZRRE L, KEIZIX 35 H A, MEICIIAQRLAT 14 A2 & e 41~45 HIH
OERFRE 0BT 5B EE ST\ % (OECD, SIDS2003%), [59]

#£3-19 FHAE%T
B E 0. 100, 300, 1,000 mg/kg A5/ H
TN LELT 0. 23.3. 69.8. 232.8 mg/kg {AKHE/H 18

T DREG xﬂﬁﬁi&(}&@ﬁ CERAIBOWIBIRET TR SN, £
OB . AEMEEMIIERD b io iz, AR CligRmE #5234
LA - %Eﬁz%'réta:%é%ﬁiﬁ WIERD bR o T,

BN ZEEER L, INIRHMEE TREI LV D ) (2016) IZBWT, K
BRI BT DA - BAETMIZR S NOAEL 2k EHETH D 232.8 mg/kg
RE/H (Ao htL7T) CHFIL TS,

@EEEMHHR (v b, EEHRUSKES)

Wistar 7 v b (ICEARBH) (2, REED LU AR OFEE I VD D E K 3-
20 DX OB EHERE L., IR - RILT AWMU T, /8 2R TRE L,
% HFOK RT3 2 R I S ATV D (Nt & [ REE 1 v o A

(2016) 75 5|H (Fairney and Weir 1970)) [31],

18 Sy rRICI VR LT,
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#3-20 A=ERTE
STHRREE GEER) 19, &5 (REEH LT A 3% (1,500 mgkg R/
H (Wb L) MOHEEILT T A 4% (882 mg/kg (AHE/H
(BN nE L))

3
B
R
frit

Z DR, BLFORT RO 6T,
<BlEW (hEErE) >
c B ERECBWT, —IEY 720 D53 IR s 20

<@y (REId 2530 >
CBRGRECRWT, IRARE, BB, Bl AT - Ol oD B K MR R

N

B ZEZERIT. NINWRHEE TRE VT L) (2016) IZBWT, @
I EEAE THEBR D Vo o DR ORI I v o ) (2013) 2B 5B WEAE
FELTORRBRIZ OV TOHM RRBRITHE— 0K 58 Tt S 7= BT
D EMB, NOAEL #4525 Z SlETE W Lk 2R3, ARBRTIX
NOAEL #7152 Z LIZTE WL LT 5,

DT - RESMHHR (v b, RBEERE)
SD?)%(%%7~8E)’\F@ﬁwvﬁﬁ%%Sﬂhﬁi5ﬁ&5ﬂ%
BROE L, IREERG LT, F&EGHO¥EEDO T v MTidsh (250 mg/L) % 1

%%m&ﬁtt@%xméﬁ TEARIAR P M O AL 1 8 % CIRATR 5 % fik

et 2B EM STV 5 (Bogden et al. 1995*) [60],

x3-21 AERE (WILIOLELT)

FHERE 0.1 UEH LT L), 0.5 (P Ty LE), 25% (B
WDAIN )

g/100 g £H I #a 0.096, 0.49. 2.34 g/100 g £f

mg/kg RE/H ICHAR 96, 490, 2,340 mg/kg {AKEH/H 13

%O)%% l’/L—FO)FyTEAZ))WLA&b%hfLO
<BHEBY (st >
< 2.5% B GHE (BT T A7) IZBWT, K, Bk CKERE O8kEH

19 FEAEIEA T,
20 R OB NG H T2 0 OOGIRBIIATH 5,
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BEOWDOIT N~ 87 Uy MK OINEZ o B EDOIKT
c0.1% 58 (KA LT A8) I2BWTC, KERFOI LS T LAE/EDN

»

¥, RE K OEOK RSP E & 512 B TR BN o T,

<pRM>

*25% R EHE (BT LR) ICBWT, MoSkE A RO

<R & >

< 25% R (BT T AR) ITRBWT, i, BiRE K E OSKER
BEOWD, ~~ b7 Uy MEEOANEZ 1 B EOK TN — H #i & O
— i 5 D VB 1T D IR ESCIR R DRAE

2B, 0.1% %G8 KAV T A8) IZBITDRBE O LD AEREIC
OWNT, — HlIo—lE 0 R8I TIZRD b - T-,

BMEZEZEDIL. IINWRHMhE [REED /LY T L) (2016) (ZBWT, K
PERIT 1 B0 BN DR, AT ARINCE L T HED A THE
HENTWSZ D, NOAEL I 62 ¥l LT\ 5

@%JE - RESMHR (T v b, RBEEKRE)

SD 7 > b (M, AFE69 L) (2, IKEEI NV NEFK 3-22 DX 5 bR
ZERE L, KRERTIC 6 HERE& 5%, €0 5 AR 15 L MEER T3] L
TEFZL., TN HOWTHERE 2 %t 1 OREC ATV GRECHIRIIARH) . 4
BRZ > b (M, HE 44~48 L) (T, [FIERIC 20 A FIREEF 5 LIEIR 20 A2
FUIBRT 25BN Il STV % (Shackelford et al. 1993¢) [61],

*x3-22 HBEExRTE (AILPOLELT)
FERE 0.50 (%FHR). 0.75. 1.00. 1.25%
mg/kg {(KEE/H IZHH 250, 375, 500, 625 mg/kg {K&E/H 2V

%O)%% l’/L—FO)FyTEAZ))WLA&b%hfLO

20 Sy howmE A (250 mgkg KE/H) O 1.51%, 2.01%, 2.5 FROMBELELETX
HEIHINTTFAL o ENTWD,
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<BlEY (—fx=EtE) >

SEET v b R OFEFR T » b D 500 mg/kg A/ H DL EOBGRECBVL T,
6 1A [ DL E R D HE N

AR T >~ b 375 mglkg REE/H & TN 500 mg/kg R/ H B GREIE ONTIE
IR Z >~ @ 500 mg/kg R/ H B GHZBW T, BEOHEIN (625 mg/kg
RE/A RGBT, AEREIINRD bikhoTo)

¥, REIZOWT, #ERYE 5 BEE RO BRI T,

<HEW ORI (B - s >
- 625 mg/kg REH/HEGHEZIBV T, BHIRFEOHIN

B, EIER AERR K ORI AU SN T R E D& 5
BITFRO bR oTz,

<JEIR>

- 375 mg/kg R/ H & 625 mg/kg (RE/H & R ICB VT, RIRAGFHRD
HEhn

- 625 mg/kg (KE/BEGEHICBWT, BEFEELATHIBIEOHE (1 41)
c BRERICBWT, AAERE L LCHM, DR, mEiE D RRES
il 2 23 iR,

. AR, RO, RPN ER, *@%k@@%~%ﬁ%t$\
AR R OB E R OWRVAREIZOW T B E OB 52 X 5 BIT58 0 5
Rinolo, RO, Bk ONIER @%ﬁﬁg_owf%\wﬁwg
DEFIZ X DEEITFRD o Tz,

Shackelford 5%, 625 mg/kg K&/ H & GRHIZBWVTRD LI ERED
HMEONC 875 LT 625 mglkg IR/ H B G- TRi0 mmﬁb%ﬁ%gzm%
Iz, FHERIFERRD SRV LD BB G X 2R ETITRW
ELTWD,

UL oD Z & 726 Shackelford 513, #BRIZHW B2 HEIZEBW T, #ER
WEIRG X Dtz & oo TRABMEITR O bz hrolc sl LTV D,

BanZeZERIE. WIWRHEE TRED LD L] (2016) ([ZBWT, K
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ARERIC I T DG - AR D NOAEL # &= & TH 5 625 mg/kg &
/A (o sdE LT SHEL TV,

ORESHMHHR (v b, EEERE)
k@45 - 3AEFMERER (Shackelford & (1993)) OB & [FIEEIZ,
SD 7> & (M, BHE69UL) 1T, REEIN T LEEK 323 DX D G %
BRE L, ASRARTIC 6 HREEER G2, A8 156 ILa2 HEEA I3 L T & & L,
FNLSMZOWTHERE 2 %t 1 ORELEITV RECHIRIEAH) . EET » b
(M, SHE 44~48 L) |2, [AARIZ 20 HMREEBE G LAER 20 H I F OB
LB RO N FNE STV 5 (Shackelford et al. 1994°%) [62],

%x3-23 H=EExRTE (AILPOLELT)
HERTE 0.50 (%FHE). 0.75. 1.00. 1.25%
mg/kg (RE/ HIZHUE 250, 375, 500, 625 mg/kg (FH/H

FEDOFEFR, LLFOFTARED iz,

<#E (—ixEME) >

* IR T » b 500 mg/kg RE/H LU ERGHICRBW T, @ EREOK
‘F 22)

IR T v B R OMEIR T » b 500 mg/kg (AE/H UL B SEICRBWVL T,
BEEOHN ((FREIZOWTIE, B EORGIZ X D8I L)

s FEMEIR K MR 7~ b ORI D ZE RIS LIE LITERS e, =D
FEABAFECRR NS DU TR IR & R E % G-HE & OEITFE O b7z
o T

AR T v N R OMEIR T~ R OB W T, JRAE (EICEBEEER O
PR BRSO B ENARSS) ISR 2R EE HEKFEMEE 2 L)

- MR T » b 500 mg/kg R/ H B GHEO 18, 500 mg/kg IR/ H & 5-
FED 1 LKL 625 mglkg RE/HBEGHEO 1 JLIZHBWT, BRARWVWLEZER
PO 2 DN ARHE L M ONBLEE AR O 12 & R & 3 D 2k 29
SRR T v N ROYR T >~ b D 375 mglkg R E/ H LI EOBEREZBVL T,
B GBI ARAT LT PO 865 A | o

- FEAEHR T » R 500 mg/kg (AE/H UL Lo GEICEW T, o~ 7 x%

22 Bl OMRTERICITABEREITR DO LN o2 ENTW 5D,

23 EEF—H L LT 1IELOEES v FOxHBE (250 mg/kg (KF/H &% 58F) @ 3 L2
BT, Bk 720y U B O 28 PE I ONTRRHE (L S OV G D12 2 R & 3 2 0
ﬁ%%o
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VU LBHEEOEINKE DY U EA RO ERFR RN

« JEIEIR T » B D 500 mg/kg KE/H & HEREZBW T, FFEO IV T LG

HEORN & O & A EOHN

IR T v B 500 mg/kg IKE/H R HREZBW T, KO SN & A & D

b HEAMRAFEIE R L)

« JEIEIR T » B D 500 mg/kg (AE/HESRAEHZB W T, BIROEEH EOWR

»

« FEIEIR T » B D 625 mg/kg KE/H KGRI BW T, Bigodas A &0 H

= I ER DA

RS v b 375 mg/kg RE/ A DL FEGRICRB VT, BIEOSEHED

FEARAF ) 72380

AR >~ D 500 mg/kg (KE/H L EREREICB W T, Bl e & O~

T30 NEH RO fERER B

c JEWEIET » P 500 mg/kg KE/H U LR GRER OWEIET ~ FO 625

mg/kg KE/HBEGIICBW T, KGO LD AEFR&EOHERTFH
7o BEn

IR T v O 375 mglkg (AH/ R GHEIZRBWNT, RIRFO~ 7R 7 4

BAHEBEOEN (HEMEAMEITR L)

B, WIRT v FOEO I T A Y, v TR T LN T

vaBETNNIEBO NN T L, Y RN TR LG E, TR
v FOFEO N T A, U High, v TR T LRV~ T o ER &

[6)

IR T v B ROMEHIET v RO KEEFD U U EH &IOSV T KB E D

BHIZLAEEITRBD N T,

%

<BrIE >

375 mg/kg RE/H UL EOEGREZBW T, SEHEDHD
625 mg/kg REH/HEGHEICBNT, VUK 7 XU LAEHEORD
500 mg/kg RE/H LA EOFGREZB W T, & A EO HEIKRIFHI 72250

BB, N T A HEKR O U U EARICOWT, HBRWE 0512 &
NI LR o T,

Shackelford 1%, T LAOHEMIZELD, 8, ~ 732 UAh, Uk

SRR RMET L, EENOI XTI AEZENENTHE L TWND,
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B ZEZERT, NINWRHEE TRE V7 L) (2016) IZBWT, @
INEEE THEBR D Vo 0 DR O b I v o ) (2013) 2B D RWEAE
Z B TORRBRIZ OV T O (MR M O ids TRD b7z & I 1710
EHELLITEEFIICHERRIIA T W EE 2 ARBio NOAEL % ik
EHETHD 1.25% (625 mg/kg KE/H) LHIW) 2B L. ARBRICBIT
LR EFTMEICHR D NOAEL 2 iim HETH D 625 mglkg (KEH/H (/L7 L
ELT) LHBrLTW5,

ORESHEHRR (v b, EEERES)

IR N OFELEYR SD 7 v b (M, &#E 5~70) 2, RNV T LEK 3
24 DX D B HREARE L, 22 HNREEE G5 23803 36 X T2 (Lai
et al. 1984°*) [63],

#3-24 HA=EHRTE (WL LELT)
& 0.01% (B> U ABRER), 0.6% : (FEHELR 20)
1.0% (EHLv v LE)
mg/kg (REE/H ICHE 10, 600, 1,000 mg/kg {&&E/H 13

H

B

FEDOFEFR, LLFOFTARED iz,

<H&} (—ixErE) >

- 1,000 mg/kg RE/HFEGRECB VT, EATE K O INER O R AP
DA N AR 1= & O XA (600 mg/kg R/ H &% 58 & D H)

<pR GgAwEME) >

- 1,000 mg/kg KRE/H &SRB W T, BIEEEDOHEHEAMER (600
mg/kg R/ HBEGREE D) KOOI LT T AEHEOWR/D

- 10 mg/kg AT/ HEGHEIZBW T, RIREROHEXAIEI (600 mg/kg 4
H/HEGHEE OER) RO T NEREOEN

Lai 1%, &EFHEH VD DOV ~)VITHIREIMIC B2 52 5 L LT
W5,

BN ZEEER L, ININRHMEE TREI LV D ) (2016) I2BWT, B
I EHnE THER Ly T AR O b v 7 A (2013) 2B A ENE4

2 BHOAN YT LAEFREESNTLIZEZ A, 100gH, 580 mg DALY T A (0.58% %
T ARE) Thol,
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FEERTORRERIZOWTOHW (KBTI VHD T v FE AW TE_I N
HLOTHY | HERAEROFMIILZ YA R EHIED 2R L, TITARER
TN T AN L T—HEOATEBINTWVWD Z &6, NOAEL X
BoiZen LTV B,

ORESHEHRR (v b, @BEEO®RSE)

Wistar 7 v b (M, 458F 19~20 JL) (&, LBV D LEFHK 3-25 DX D
P HGREARE L, IR 6~15 HIZEkE 10 H fgRf#E 0 &G L, iE4E 20 H
2 EYIBA S 2 BN FEhE S LTV D (RN R = TERIE 7 L2 7 ) (2016)
55 H (Food and Drug Research Laboratories, Inc. 1974a)) [31],

%= 3-26 HEXRT

HEE 6.8, 31.5, 146.5, 680 mg/kg {AH/H

BN hELT 4.9, 22.5, 104.7, 486 mg/kg AH/H

ZORER. BEO KR, RE MO, s, AR, WINAE -
SETHA S, Me R oL, éi’?%&&@ﬁiijﬂ)\ R RO RESH DR BLRIZHS
W TR E O GBS D BITRR D S e o 72,

BINEEZESIT. WINWRHGE [REEH LY 7 A) (2016) [TBWT, &K
RERICEB T D RAFMIZHE D NOAEL #ixmHETH D 486 mgkg (KHE/H
(B osbLT) EHETLTWD,

@FESHHAR (Tv b, BHEOERSE)

Wistar 7 » b (. 58 22~25 L) (2, HfED L7 523K 3-26 D &9
G AR E L, IR 6~15 HIZ#Ekt 10 HREsRHIRE 0 &5 L, 4z 20 H
(2 EUIBR T 5 RN FE ki S AL TV D (IR T ERIE 1 L > o ) (2016)
55| (Food and Drug Research Laboratories, Inc. 1974b)) [31],

#*3-26 FA=E®TE

HERRE 1.76, 8.18, 38.0, 176 mg/kg {AH/H

HNT T hELT 0.64. 2.95, 13.7. 63.6 mg/kg {KH/H

T ORGSR, BB OW T, —BRRE, (R & O AT BB E O 51
B L 72 Z{RITRRD b o 72,
BRI DWW, MEk, safRs, AR %, WIR - SECHR IS, Afehn Rk,
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BV B O VR 00 B 5 00 96 B3 R0 I 00 4 512 PR L 7= 51430
&) roﬂfﬁﬁ‘o 7?:_0

R ZERZERT, WINWRHEE [REI LT A (2016) (28T,
[BEMZeZAS T, NINRHnE THEE L T AR OBE vy T A
(2013) (IZBWT, ARERONOAEL % & & TH 563.6 mgkg AH/H
(BN hELT) EHBTLTWD, 7272 L, ARBRITRE A EME %
EINTEY., BRNICHLYEDO LY T ARNEFEN, KAFTAZ T ADHERE
LTWAHZEEHMET DL, KRBEGEICE S DLy T AORAEFEMEOR
ﬁﬁﬁ%&%%bfwéojkbkif WINEEnE: TR L > U A%
Uit a7 L) (2013) I2BIT 2B EZEZBESTORRERIZOWVWTO
W 2 2Rl L, ARER i%éﬂr AL L CoRGHEXREICHERNH D Z
ENB, NOAELZ1GA Z LIXTERWEHIET LTV 5D,

BRESHEHRR (DY FX, @FEEO®RE)

Dutch-belted 74 % (M, 8 13~16 L) (2. b U LEFK 3-27
DL DR EREAZFRE L, R 6~18 H T 13 A gRERE O &G L, R
29 HIZFE EYIBA ¥ 2 3B s ST D (IR [REE I Lo 7 A )

(2016) 7>5 5| FH (Food and Drug Research Laboratories, Inc. 1974b) ) [31],

%®3-21 RHEXRT

HERE 1.69, 7.85, 35.6, 169 mg/kg KE/H

BN AELT 0.61. 2.83, 12.9. 61.0 mg/kg {A&E/H

ZOfER HBIZONT, —fiIREE, (NE R ORI E 0% 512
BEE L 7= IIER D e o7z,

JRBIZHOWT, Mebb, SRS, ARE. WIIR - BT R, AFR IR
JEIRARE ) ORG IR DT RE B O R BRI E O F 512 Bhd L 72 22k XaER
W LRI,

BMEEFEERE. RIS TREED LY 7 L) (2016) 123UT,
[T BT, INIRHEE THERD L2 D DR ORIE VD L]
(2013) 1ZB W T, ARBRONOAEL %K & MR TH 561.0 mgkg A/ H
(I nE L) EHWIL TS, 7272 L, AGRERI im R 2ME <
EENTEY ., (KRNICHYEDO LS T ARG EIN., RAFTAZ S AN
LTWLZEaB|RT DL, KERBREGRICE S v 0 Ao AT DR
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fili LA & T LT D, k L7c BT, s TR v o LK%k
Uit a7 L) (2013) I2BIT 5B EEZBESTORRERIZOWVWTO
W2 AR L, AERER i%%éﬂr AL L COBRGHAEREICHERD D Z
EMB, NOAELZHEL Z EIXTEARWEHE LTV D

ORESHEHRR (EvP, EEHRE)

Rambouillet-Columbia ¢ (Hf, &#E6 PC) |2, REEV VU LERK 3-28
DL D BRFREREAZFE L, IR 50 H2vH 133~135 H £ TIREFHR 59 235k
MNFEHE ST 5 (Corbellini et al. 1991%) [641,

#3-28 HAEHRTE (ALY LELT)
FHERE 0.59 CRFHEHE) . 1.5%
mg/kg (REE/H ICHE 236, 600 mg/kg AHE/H 13

T ORGSR, LT O RNFED b,

< BHEhY) >

- 600 mg/kg RE/HBHREICBW T, k126 H (18 ) oMmiEm v v
LA HARY KRN 24,25- Fafxvalb iy 7 oo—/LREOREN
WNice Faxr7a ) o KOy b U 4 — L 25 2O

<K >
+ 600 mg/kg RE/HHFGEHIZBW T, #HIE 133~135 HD 24,25-Vk R
Foalb Ny T xa—)LOMFERE K ORI C Mg (s b=
PEARIN) OB QN #CE TR 42

Corbellini &%, #HIRF OEICEBIT A LT AOERUL. BIROFERKD
BEICEE L TWnWAELTWS,

BNEEZESIT. WINWRHGE [REEL VY 7 A (2016) [TBWT, A&
AHBRIX—HEOALDRBRTH VD JHLE OMEEL OREREN B N & 13872 2 B
Y CORBERTHDL S NOAEL #1585 Z LT TXR0 LM LT
W5,

25 i CIix,  1,25-dihydroxycholecalciferol [1,25(0H)2D]) & i#i ST\ 5,
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(5) EzEk
T MMEEY OB EEERBR O R 2 £ 3-29 |TRT,
I 2 AW IR 2R E BBt Th - 7=, BEREZ O T R ki e 2

RERLEMETH o 72, 1 THIERTE I 2 72 e iR B BB B B M OV
HThole, ~URY U7 —~vHilaELHWoa Xy NRERIZZEETH -T2,

&3-29 ALV LILEYIET HEGREEDHBRAER

A4 MY POES EVaRES EFL . RBITE
H& PR
WA
a. BIE T 28R4 R
BImgess | by | A 0.00125% Litton
EHRRAR | v A (Salmonella (whv) (FL— Bionetics,
typhimurium ) fatk Inc.1975* [65]
TA1535, TA1537, (REEMAE R
TA1538) 0.000625 K O DA D)3
0.00125% 57
(wiv) (%
1£)
BIRZER | by | W MR 5.0 et ffE S 1991 ¢
EHRAH | UL T(A%2typ1{1A11é14ur1&1‘2198 mg/plate AV [66]
i N X DOHF B 0b
TA100, TA1535, 54)
TA1537)
IR ZESK | KLV | I A 10 AT
EHRFER | VU A (S. typhimurium mg/plate Fex MRER L T
TA97. TA98, (FREHEMEER | &0 (2016) (A
TA100, TA102) OFEIZH b | 855 1985). A
57) 5 1991 ¢
[31, 66]
RHfRAE | Bt v e | EERE 0.0375 L O* [E3us Litton
R | UL (Saccharomyces 0.075% (wiv) (fCHHEME(L% | Bionetics,
cerevisiae D4) DAz | Ine.1975¢ [65]
57)
Bra%nAa
b. W ALIEA Y R
e SR | WA vy | I EHIEE SR e HE 4.0 HErG fAfiE 5 1980,
R A (FrA=—X+,2A | mg/mL (4.0 mg/mL) FfE D 1984°,
22— [l ok REHEMERIE | AR S 1998¢
CHL/TU) HFIEF D 24 B | [67-69]
fH Ao AL B
Fatk
(4.0 mg/mL)
R R IE
FHET D 48 B
i e AL B
Yt (R E | KB DV | ISFLIER RN e I 0.25 =3 FHAJE 1998
kR A7 (Fv A =—R+,"2 | mg/mL (&R | [69]
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A K — i e Sk DIEFIET)
CHL/TU)
c. DNA EE/HEE
Ay b | KBEAN | v TR Tl | RS HE 80 IR &
Ak DA i (L5178Y) ng/mL [REE TV T
(=35 2] (2016)
(Ribeiro et al.
2004) [31]
oAy b | KEREALV | b NERKESERI Fers A& 80 VAL =2
iy DAVAN pg/mL [RER TV
(=35 2] (2016)
(Ribeiro et al.
2004) [31]

(6) REBEMEFICEITAEEDELED

TN T LOBMEEEICOWTIX, xOh v v MeEEREn&E Lz
AERIZIBUW T, LDso 12~ 7 AT 528~3,014 mg Ca/kg K&, 7 v T 801~
4,220 mg Ca/kg (KEThH -7,

B ZEZBES TR, BNINRHEE TR L7 L] (2016) IZBWT, K
BEGHMEICONWT, R LI RERGRBRIT, vy y AOBEBSEEND
N AFZEDOMD I X T NVICEZ DR ERBERTHEEAEHNE LT2X#E
LB TH D | RN R TIT N D XD e B 5B - HRBED R E,
M« 135 AL AR AR PR AR F O & 21T 72 W R T30 S AT
LR THDLEB X, LTIEBR - T, 2R LI RERGRER CBZE S = Zbd A
TIEHBEEFENRERZEB X, 2o 0RE) S NOAEL 2R 25 Z &I
TERDoTE LTS, B - BAEFMEIZ OV TIZ, NOAEL OH|#ra3 fl g
EZONLHBRICEEDS & R E G-I BEE U7 A5 - BAEBE DR E L R
THFITRD SRR EHE L7 LTS,

TN AT DONTIX, BT 7 DOFED A ZHIW T E D ERITE LR )
S77,

RO =% 77 N—7L LTIX, By AICHONT, TINEEnE 1R h
N A (2016) DARE, Hi- /e 3R CE VW b E 2. KIER G
PR OVERE « $AEFMHICOWNWT, 2RO OFHMENZ Y TH D EE X7,

BEEMEICOWTIE, bV T AD in vitro Yo /R R HRERICB W T
i R CHEBMED RO B T= 2y, BEEYE & 72 o 723k & RO 54T 48 W]
DB TIIREETH - 72 2 & KO OMORBFER CTITBEHEEEZATHZ &
ZARTREAHFE OGN TWR2WNWZ D KU —F 7 7 —7L LTUE, Ay
U MMTIXAERIZ & o TREBERIE & 72 2 BARFEMEIX /0 &b L7,
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3. ERZHITHEE
(1) ¥OEFE<E EHIERS)
DY TILA ) FEIREE 26
REEIN Y T LY T A FE L TERL BFHEROI LT LEED
ok vy AMEREN 1.0~23g/ N/ (W oaELT) T, AT TV
71 U SEBEREC IR AR L7 B SRS ST (SCF 2003%) [27],

1997 45, IOM %, /v 7V VEBEREOFEFIHE (3% 3-30) (BT H W
L MERE (L BV T U AL ENEOEE) OFR(Ez hLy T LER
&= LOAEL (2% 35 & L., Z0OfHlX Kapsner & (1986) O#HEITL D
4,800 mg/ N/H 270 (7 U A bbb OER) L LTW5D,

BEEI LT LAOBREEEET D L Ry AEREO LOAEL X
5,000 mg/ \/H THH L LTWD (IOM 1997%) [70],

£330 SAY TN UERBOEHIRE

R Jv vy AEICE | B DM EL KIFT L EDb
(mg/A 27) *2 AR SES
Abreo et al. 1993 | 9,600%3 3/MALLE WL
3,600%3 2 ML E e L
10,800%4 AL L e L
Brandwein and 2,700%3 2 4EfH. 8 A M7 L
Sigman 1994
Bullimore and 6,500%4 23 F [ TV I1 Y B IR A O
Miloszewski 1987
[71]
Campbell et al. 5,000%4 37 A wER L
1994
Carroll and Clark | 4,200%4 30 4] wER L
1983 [72] 2,000%3 5 4F[H] W& L
3,800%4 2 A %I A E OER

200 L7 T VH VIEGERET, TR ERRRAL) ki, TREOSL L REE D
T KN E ikl s £ & U CHEMEESEOIRE O B TR G LI EFNZRAET
%o @AY AMYE, @Y SGE. T a— A BEA KL R AR Y
EBE LIERE] EENTWS, BT AT AN VIEERLEH NI LA L H
60

20 BT HENL Tg/H)] %2 Tmg/H) IR LZH D,
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2,800%4 10 4EfH] NaHCOs (5g/H) DB
French et al. 1986 | 8,000%3 2 ] s L

4,200%3 2 FfHILL R FT Y RREH O
Gora et al. 1989 | 4,000%3 2 HEfH] F 7V RREH O
Hart et al. 1982 10,600%4 RLELZ L NaHCOs (2¢g/H) RIEHID
[73] I
Kallmeyer and 8,000%4 10 FfH TV Y G IR O
Funston 1983 [74]
Kapsner et al. 10,000%4 10 7~H f# wER L
1986 [75] 6,800%4 7 0> A WL

4,800%3 2 Hf# il AL FJEE 10 4R
Kleinman et al. 16,500%4 2 H il A FHEE 10 4[]
1991 [76]
Lin et al. 1996 1,500%3 4 38 WERL
[77]
Muldowney and | 1,700%3 137°H (52 | @& L
Mazbar 1996
Schuman and 9,800%4 20 4[] wE L
Jones 1985 [78] 4,800%4 6 1 [#] il AT FJEE 10 4R
Whiting and 2,400%3 1 UL R WL
Wood 1997 2,300~4,600%3 1 FRI2L R WiEZe L
A fE 5,900 38 H
A1) 4,800 13 7> H

iR

1,500~16,500

2 HfE~23 %M

1 BEEEHETLEMTE TR,

%2 Whiting & Wood (1997) (ZX > TR HALTHE,
%3 YTV AL RNOBNLDOH YT ARG

¥4 YTV AU RNERENLOI NV T AERE

2011 4, IOM X, I v 70 VIEBEREOREFIHRE 2OV T, 3,000 mg/
BOANT T MERIE, @AY T AEEBEENH -T2 LTS, 728,
t Reszoud 7Y RZRALTW= 1 4] (Nabhan & (2004)) X, B
RO E L MG LT F=VRESENRAONZE LTS, IOM X, Zih
HOTFT—F X MOZEEITEATE VL 0o, 3,000 mg/H DAV
VU LEBIUL EEEETHE MNIIMEE R 2 ENHAHZ L2RETHH
WhboTHbHELTWD IOM 2011*) [79],
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F 72 AlMusawi & (2012) , Kashouty % (2011) & OF Swaminathan (2011)
IZEVIREFIDHRE STV D,
INHIZET2MEITIRDOE 331 DBV TH D,

#3311 SO TILAYEERBEOEGRS

Z R BEOM | AT NERE BRI | AL T L | LT F=

Al | (mg/H) =353 TR

(mmol/L) (umol/L)
mg/dL mg/dL
Javed et al. B5./70 AL 1 4 H (3.43) 13.7 (344.8) 3.9
2007* [80]
Nabhan et al. | %2,/61 2,400+ £ X > D*2 | 5 HIH (6.43) 25.7 (397.8%3)
2004* [81] 4.5
Carusoetal. | %.,760 >2,000 (REgH/L > | #HE2L | (3.08) 12.83% | (530.4) 6.0
2007°[82] TALLT) Ht B
% 3> D800 IU
Gordon et al. | Zz (4% #7 3,000 1A (9 4.0%6) (190.0) 2.1
2005°[83] i) /35 %9 16.0%8
Shah et al. /47 3,000 (RfehLv v | @&l | (4.13) >16.5 (362.4) 4.1
2007* [84] LELT) + B2
> D600 IU

Kaklamanos | %76 5,500 (AL | 2 4/ (3.45) 13.8 (124.0) 1.4
and Perros LELT)
2007* [85]
Grubbetal. | %51 7,200 WwEZRL | (5.70) 22.8 (186) 2.1
2009 *[86]
Ulett et al. %B./46 > 17,500 (JREgH/L > | #&E72L | (8.98) 15.9 (406.6) 4.6
2010* [87] e L)
Irtiza-Ali et JERI 1 :
al. 2008* 1,/ 48 ~ 8,000 19 4Ef#] (3.25%8) 13.0 | (737) 8.3
[88]

SERF] 2 :

B/74 # 2,200 el | (3.31) 13.2 (245) 2.8

JEH 3 -

B./51 5,440%7 WL | (2.97%) 119 | (1,013) 11.5
Jousten and | %766 ~ 13,600 (fREEI/NV | o H (4.15) 16.6 (459.7) 5.2
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Guffens 2008 AL LTC)
* [89]
Bailey et al. | %2,/40 #9 11,000 WERL | (4.71) 18.8 (164) 1.9
2008 *[90]
Waked et al. | %,/81 AB RO w7zl | (3.65) 13.8 (733.7) 8.3
2009 *[91]
AlMusawiet | %70 1,250~2,500%11 6 A (4.38) 17.6%3 | (398) 4.5
al. 2012*%10
[92]
Kashouty et | %./57 2,000~3,000 (Bf%E | 10 4 (3.74%3) 15.0 | (362.5%3)
al. 2011 *%10 BN HELT) 4.1
[93]
Swaminathan | %550 RHPH2 6 1 ] (3.5) 14.0%3 (425) 4.8%3
2011 *%10[94]

X1 FEETIE, BRLEYT7 Ly h—8EHTV OEERICOWT, REINLT T LELT

%2

%3

x4

%5
26

%7

%8
%9

1,000 mg &R STV DN, FBRL 728 HUTFE S v Tunieny,

JFETIX, £ 12,000mg DALY 7 A% 5 A TER L EZHI A TWDTZD, K
FETIE—HYVICHE L CRiii L, /2. EX 2 0DiEALVy U A= LT,
SHEERLZ EEHESNA TS,

L DB LT,

FEETIE, HEIIAHTH P, RICEHEH SN TOWDHLUSNOHEDRIEI VY T LY
Bl Litd#licanTnd,

JFRETIT, TV IVHED LY T AEELTHIN TS,

BT, EfEREEIIGEE SN T RNWED, B SN TV AENL BB L0
FramAE T2 b O,

JFEEICIE, —$EHT2Y 680 mg DRI NS T LEETX T Ly N 20 $EER LT
LR STV B,

JFE T, ED /LT AME LTS TWVWD,

JRFENZIX, IRBBOIVY T LDH T Ly b 25 S8/ HER L7- LS Tna s, —
BEDHTZ O DIV T LOEREITFLHE ST,

10 IOM (2011) DOFEITITBHELE S 3L TR UWVEH,
¥11 JFEEICIE, 6 BT 7,500~15,000mg DAL 7 AEREBRL-EEHISNA TV

W, AETIE—H Y70 CHE L TRE LT,

X12 JRFITIE, KBERANV D LEGRA T Ly P amRICER Lz SRS TV S,

SZMZBNT, WBEDOH S NRIRIED 720N 35 IR OEIRT O LMD, ks

FDTD, REBANT T LD T Ly b (IvyhE L TRKREK 3,000 mg/
H) RO K= 7 3MOFF %2 1 AR L, V7 7Tl VIEGEREEZ
Wi SN BIRHE STV D, R, ABEEKOFEIRNEGIEONC 7 1t

-~
Ry
~

FEUONI Frxr— oG 2 ThEE L, BEENEE L, mALry L

MYE & L7~ (Gordon et al. 2005*) [83],
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FEENZRBWT, TROT-DBREARE L7z 40 OHIRF OLER, HIERE
DI=HDOHEEK] (#7 Ly ~) ROFEFH 4514 b (8227 L) /B L,
TV 7 A& LTHI 11,000 me/ B 2 (IR I I3 #E S Tneny) L
SV TH VIERREC X D@Ly 0 AE E BT S B E ST
W5, T, FERI 2K ARG, B AR AR R — AR & OVHIER A o Hr i
X VEIE LT,

R, v MRS 7 v ALY MY A= R ONT e T s F T
KXo THNYTLRINNEEDZ LWL IAT T AT VIEBEREIED U A
INEmEDHLE LTS (Bailey et al. 2008*) [90],

SVT TN VIEBERRZ OV TOADO L E 2 —PMThihvTE Y | ZEOREE,
AN LT Y X 2 g/ UL OBEUCITEFICREIT RV & 35 5k
WHH—hHT, 2g/AULTOERTY, BICHEBRFRER-THEITE, 2
VT T IVH ) SEERE A FEIE T D ATREME A FEfE 9 2 A0SR D H i D (Medarov
2009*) [95],

(2) BAEF<E (TABE)

OEHER

a. YTYAKR+ER2ZIDD

AR 2ciE 86,282 5l (50~79 i) (2. KBRE S M O OO FRAL D F
WFo=owic, RIS TN (7 aE LT 1,000mg/H) KOE
%32 Dy (400 IU) X377 R % 7HEMBER S50 AFZENFE S
T3,

ZORER, DN T L+EZ I DEREEO S B 449§, 77 R EKE
BED 9B 381 BN REAITHREA LT,

BREA O — NIk, 778 REBEREE L kg LeGa6, Ay U A+ B
22 D BEGHET 1.17 (95%EH#XHE (CD) =1.02~1.34) & EH L7225,
MAFTOBRFEEI LT T AOBREEBEAY AT L OMBILRD bz
Nl

Jackson 513, FABRBELME~DOINLT T LAEEX I D OEBRIZEY .,
B U 27 O 5 b & LT 5 (Jackson et al. 2006*) [96],

723, IOM (2011) 1E, AE1H % 51 A LDk A LOAEL OfRE#LE L |
51 Ll LDk N DA EIRERE: (UL) % 2,000 mg & L CTW\% (I0OM 2011
*) [79],

28)

431 MInBHRER LT,
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b. ¥ 7Y AV M+EE

Vo UV AR OBE 282 B (14~T4 5% (FHfE 42 5%) . =
N T KRIERE 124 flaEte,) 12, ANV T AETFT NI U LAEHIRL
TREXROINV LT axr—kEF (v A8 LT 1,000 mg/H)
Z . 7T~10 H R OEBER S 50 ABFER I ST 5 (I aEAn = I ik
e A (2016) 255 (Burtis et al. 1994)) [311,

IOM (1997) i, ARBROFERIZESE, DLy A% BYET 1,685 mg/
H. ZMET 866 mg/HER LI=HEN /Ly 7 ARJE 29 @ LOAEL & 725
EHEELTWD, IO AREICBITAETHY | RTFHREEDL Y
ThHHELTWD (IOM 1997*) [70],

SCF &, Al U< KRB OFERICHES X W v 0 L% BT 2,243 mg/H |
#ZPETT 1,422 mg/ BERLL7Z5E8 R L 7 AJRIE 30 #4200 NOAEL & 72
L EHEE L TWD (SCF 2003%) [271,

c. TDith

SCF %, H v 7 AMEREBHEA DU A7 L OREEICEET 55058 &
OV T LY T Y X RO ARERZ M L7/ R, v o Ao
BREBHEADOY X7 LOMEEHLNCT LI EIXTERNo72E LT
W% (SCF 2003*) [27],

QERHBERE

a. YT ATk

PARRIZ DLtk 732 Billc 7 = g v s (v w7 Ak LT 1,000 mg/
H), 739 Bl 7 7R % 5 MO EETHINMARBNR =2 —V—F
Y RTEmEINTWD,

FOFEER, DR EORARII I NS T 2 5RETIE 31 BT 45 [, Xt
FREECIX 14 #1T 19 [B] (FEXHERRE 2.24 (95%CI=1.20~4.17)) THY
A (DRFEZE, M f ONZ2RIEAE = RiRA v R & Lizb D) D34
BTy AFEGEETIE 69 #)7C 101 [l kFFREE 42 §1C 54 [0 (FHxHGERR
JE 1.66 (95%CI=1.15~2.40)) T >7=,

Z D% OMEEZW ORE R DIFFFEORATIL., Wy 7 A ERETIT 21
BT 24 B, XHPEEECIX 10 #T 10 [B] (FHRHERRE 2.12 (95%CI=1.01~

29)

30)

IOM X, 7 FVU 7 ADHEMH 150 mmol/H ., A1/ 7 ADJRHHED FPET 300 mg/
HUL b, T 250 mg/HUL EA AT AJRIEE LTV 5D,
SCF %, 7 FU U ADHEMA 100 mmol/H ., 71/ 7 LD JRHHEM 2 F4%ET 300 mg/
HUL b, T 250 mg/HUL EA AT AJRIEE LTV 5D,
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4.47)) ThHO ., EEMORAERIII N 7 A EFETIE 51 6T 61 [E, xt
FRBECIX 35 41 C 36 [l (FEXHfERE 1.47 (95%CI=0.97~2.23)) Toh -7z,
Flo. =2 —U—F 2 ROABRRERT —# RX—ZA~DOXED 5 HBENT 5
& BIRBOFHERE L, OAFIZE T 1.49 (95%CI=0.86~2.57) ., fxzs
T 1.37 (95%CI=0.83~2.28), AT 1.21 (95%CI=0.84~1.74) Th >
oo Flo, TNENOEBRO U A7 L 1.67 (95%CI=0.98~2.87), 1.45
(95%CI=0.88~2.49), 1.43 (95%CI=1.01~2.04) TH 7=,

Bolland &3, HEEZRARZ LMEIZBWNT, I T AT Y X FO#E
BUZ X0 | DA ZE UM ER AR R OFRIER N EH T2 Z LR a5 &
LTW5% (Bolland et al. 2008*) [97].

ot 1,460 51 (75.1+2.7 %) ([CREEA NV T L7 U 2k 1,200 mg/
H (WU AE L T480 mg) % 54EMICHe G L, & 5K TH%
(2 4.5 FFMEEFT 53 9.5 [ OB/ e i AG R F0E S LT
Do

FORER. 7T u— AEENRELIEIC BT DT & DK A G bE T
T RRA e Llen P — RilE, #5 5 4H T 0.938 (95%CI=0.690~
1.275) TH V., 9.54H T 0.919 (95%CI=0.737~1.146) ThH -7,
WFSEBRAEIREIC T 7 1 — AL IMEREEREZ G T HEBE BT S 5 FRlod
N LYY A NOBRUX, FEBEZ AT HEEDOY AT OF R
EBEN B V| BEBEMMIE S oY — R 0.438 (95% C1=0.246~0.781)
Thote, £z, WA T LY T X boFEE L ERLEOT T 10— A
PEEDREELIE & OBIEMIIH S TidZan & LT % (Lewis et al. 2011%)
[98],

TN T LB T A NOFBRELMEREBEDO Y X7 OB E BN
AT AT DI VAT YT A v I L a—RAEZT T A ET LY
2 =TI TN5,

BITOFRAERICBIT LRI T LRI S I D OREL
T5HZLZAME L=, CAIFOS3Y, RECORD32 } (X WHI CaD33 &\ o
ToF5e % & e KRB 298 T, DB ROFERORBAER KL UL T RITE T
LYY A FOFEHIZONWT, AEBREEIT Rro T ERMEI N TND,

F7-. Bolland & (2011) I, HEAEZAFI HEGERERIZ 1 2@ AR 72 v

3D
32)
33)

Calcium Intake Fracture Outcome Study
Randomised Evaluation of Calcium or Vitamin D
Women’s Health Initiative Calcium/Vitamin D Supplementation Study
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VLYY A NOBEBERERN, AT AEEX I UDOLMERD

U A 7B D EFEE KA T 200 LV E W) G A #2E L,
NIPZ AN T BT Y A R EBIRILTE LT, BIELEIM LGB Th
N T LEEH I D BT I, DI SRR, RSO TEZE D
U A7 RIS ® 2 LT T,

Spence & Weaver |Z. Bolland © (2011) @A X 7 F U v A |Z%kF LT,
Lewis & (2011) OHENR G ENTE LT, Lewis H (2011) OAFZEN G £
TOIUE, DIV T AOMFEIT L 2 D ZED B O RHERRE 1T A B Tk
RO TEFRBER D Z & IV T LT U A A EARITERL T
HAEMTIX, EAEAEIMHEGRERICBIT D Vv Al B4 I U DERCTHRE
FRHEENE LTV EBZONDICHL b LT, ZOEMTITH E /R
DRDHENTW2WNWZ & AZTF U T AZHWEHmE T LT AERIC
LD DMEREA~OBEEEBERFT D207 A ENZbOTIERN
ZERNVE a— SN KEG O TIX, ANV T LT Y 2 SO
ICX > T, DIERIEBITIZDOT Y RRA » MZHOWT, #HEHRIICHEE
BRI Pl e x, sIHTHEEBITHERL WD, 72,V
A7 MO AREMEZ R~ TN S5 — . T b OHEIT—BMENR 72, A
N=ALOMHAOVENELH D L35 L LI, 8 OAKICIE DR -
BT DNy LEROZELFET 5720120, BRESCHEIUE L 0,
KXVELDERT—EZNPVLETHDHE LTS (Spence and Weaver 2013
*) [99l.

100 BILL E CE¥FE 40 5Ll b)) iIc vy 237U 2> b (500 mg/ H
Pib) % 14U EIcbiz 0 &5 L8O BKRRE (1966~2010) % F
&, BRI 12,000 B ZFEIC LA Z T F U ARER SN TWD,

5 DOOWIEOMENBIT — 2 & ffEfr L7z & 2 A (8,151 #i, B O
JAE 3.6 4, WUA(LatPH 2.7~4.3 4F) | Ffim, MERI, PRERRRE, BERIE. A5
B ELERE 8 I M O R B RS B D BEIEIE CRFFE 21T - 7o B IR BIIE D/~
P—RiX, 7R LGS, sy AEBIREEO LA 2T
1.31 (95%CI=1.02~1.67) . ilz=$ < 1.20 (95%CI=0.96~1.50) , AR (i
REgE, MZarh, 28R5ER = RARA > b & Leb D) T 1.18 (95%CI=1.00
~1.39). =T 1.09 (95%CI=0.96~1.23) T >7=,

F72. 11 ON ARBROMEBT— ¥ OFMEHT (11,921 B, FEHIE 4.0 4)
(2B T, 296 Bl CREFREETIE 130 ], By o A HHETIL 166 f51]) Til»
HFEZE DFIEN RO H AL, FIRBDO NP — RIbix, 77 v Rt L i L7125
E. T MERBEO ODAFEZE T 1.27 (95%CI=1.01~1.59) ToH - 7273,
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fzar | AT R OB TlE LV w7 A% L REBRO B ILERD 7R )
>77,

Bolland 5%, #/AT T LAY T U AL MILHEIED U 227 2K 30%H
KEEDHE LTS (Bolland et al. 2010*) [100],

b. ¥7Y A K+ERZTDD

KE D RS otk 36,282 41l (51~82 %) (27 7 R UK LT T A
(v e LT1,000mg/H) OB X > Ds (400 IU/H) % 7 4
BHT o AE (ZEHER, HEERET G NERINTND,

ZORER, BAETHIT T T R EGHETR0TH, LU L+EZI D
PG RETIE 744 5] (N — FEE 0.91 (95%CI1=0.83~1.01)) Tdh-7=, 3t
COEREEIZOWT, BT L IZHET D & IMAEFLR A K HETIEH
HE G FEAFED B, mRENR LR B OB B TR TR D b
o le, NP — REAFERmHINZET 2 & 70 5% EL T D 29,942 51T 0.89
(95%CI=0.79~1.01) TH Vv, 70 L LD EksE 6,340 #]TiX 0.95
(95%CI=0.80~1.12) Tdh -7,

LaCroix HlX, DAL T ARREX I D $ 7Y A2 FoEBEE L LI
B, ERIRENIRZE B, BMIAE R, SAZ OMOJRIRIC L DT RIZ DN
T, WIS BEEITERED Loz LTS (LaCroix et al. 2009*)
[101],

iR Bolland & (2010) ORI, HITH LWERBRAGE N i, Z
NETCOEFFAEOESITICL AL TLRREZ I D OFFH &0
BHREY 27 OFBROPFEN TR I TWD,

ZORER, BN ORMNG L s —>THE LT A (1g/H)
XD (400IU/H) ZHEEL7-BRB Ot (36,282 ) AL
7o T AR O RFNEBEVE 2 B LLEGERBR I W T, B O AT — REE, %f
R B LA, I At e Iy D OFEEEOLIIERE2R
T 1.13~1.22 OHFPATH Y . LFHFEZET 1.22 (95%CI=1.00~1.50), MKz~
T 1.17 (95%CI1=0.95~1.44) . L€ Tl RENRFF 22 A3 T 1.16
(95%CI=1.01~1.34) , LAFEZEXIIMZEH T 1.16 (95%CI=1.00~1.35)
THY ., REBALERIN O NV 7 MERL TWRE (w7 —%) O
FRHEAIRT 0.83~1.08 DHFIFHTH > 7=,

F7-. BEHOREBRER 20,090 ADA X T F U AZBWT, KEBD
MEMRE L, 77 v REEREEEB LIZSA, vyt D %
BFH LB L% T 1.21 (95%CI=1.01~1.44) . Mzt < 1.20
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(95%CI=1.00~1.43) , LHfHZE & iK22H T 1.16 (95%CI=1.02~1.32) T
o7,

24,869 fFlDLMEIZOWTH 5.9 FM FE i S RO AR T — & & F
T L7z 2 A, Iy T AEBRUTR D FHEREO AN — REiE, DHRZET
1.26 (95%CI=1.07~1.47), Mz~ T 1.19 (95%CI=1.02~1.39) . [ MiHFH%E
AT 1.17 (95%CI=1.05~1.31) THV, Iy vhtbeXZID
OO & BIEBO U R 72OV TREREAEED 5L,

Z DN CIX B FE DO AN KEM I I T L X I D O
I X 2 Ei5E (NNT) 130 %E T 240, fidzah < 283, AT 178,
BT 302 ThoT-,

28,072 D LMEIZDOWT 5.7 FRIFEhE S Lol 2 £ & 7/ AR
BERT— 2 AT LT 2 A I T AOEMBR I L T ALY
Z3Iv D OFHICHRDIEHEBOMSEREIZ, OAEET 1.24
(95%CI=1.07~1.45) , LHfHZE & 22 T 1.15 (95%CI=1.03~1.27) T
HoT,

Bolland &1, /AU LAOHMBERSUIANL T LEEXZ I D Off
A& RE Y A7 IZEE#EPED L E LT 5 (Bolland et al. 2011
*) [102],

c. YTUYAVM+ERIVD+EBE

HEVEZ T S 7 PR 0 Aot 36,282 ] (BO~T9 %) (277 &R Xk
gL (B aE LT1,000mg/H) KOV X 2> Dy (400 IU/
H) % 7HM&E5T 20 AN ERI N TND,

ZORER, 7T BREBEBERED I B 4756, DAL T LR OEX I D &
HHED S S 499 B30 2E & R EIRIE DIBIRIZ X - THT Lz, Off
FEZE & AR B IRME DR 1C L A BT DY — REiE, 7T bR 58 & Lok
L7EBE. Iy Ak 2 D 5T 1.04 (95%C1=0.92~1.18)
Tholz, T, 7T BARKGHTITTH., IV TLAKRDOREHX I D&
BREDOLNET 362 M THL Lz, MATIZ X AT OBk aE
I RIRE DRERT LI T 0.95 (95%CI1=0.82~1.10) TH 7=,

YT ITN—T R AT o7& 2 A EHIRFIT LT T A% 1,200 mg/ H LA
LEE2REFELV TV A INLERL TW LR T, FJIREARE &

(P=0.91 for interaction) <CHMzZEH (P=0.14 for interaction) ™ YV A 7 B4
TR BT,

Hsia Hi%, AV AR OEH 2 0 D OFE&E S, @RS LM

BT 5 AREARSUINILAE DU 227 L ORBEIFRD bhine LT
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(Hsia et al. 2007*) [103].

d. Zhith
K [ [E ST AL Fﬁ (NIH) 1%, I L7 Y X RMERASRICE
WL N TAEMEIC O WT, FIZMERLETHL E LTS (NIH

2013) [104],

(3) BOIXKE (BRHAR)
OEHER
a. YY) Ak
KETERBAITHERE L TV D AR M 1,179 Bl 20T SES]x A7
% i LT\ 5,
ZORER, AN LAY T Y AL N OBEED 500 mg/ B LL EORET, B
AV AZOERTFRBEOLNZE LTS
Hall &%, 77/1//T7A47L7)7</F0)TEE§L$75>1£E1/\ &, PARE
ié%ﬁﬁ@)xﬁl%kﬁékbfwé<ﬁM%£ﬁ%Fw&ﬁw/?
2] (2016) 551 (Hall et al. 2001)) [31],

b. ¥ 7Y AV M+EE

BRSO OBERE D 724tk 91,731 65 (84~59 %) 122\ T, 12 D
aR— MFENRFER STV D

ZTORER, AERNBED I D 6T% NIV T AT T Y A hEEER L T
BV . 864 SEMIDNEMME B G A IZHRE LT,

AIRBME D & D RAK R 112 L D RHE 21T - T2 BG4 OFEHERREE X, M
TN T AOERED 5 SiE AW THELEZITo72 8 2 A, BREN
488 mg/ HLA T o L i L7245 A& . 1,098 mg/ HLL ED#E T 0.65

(95%CI=0.50~0.83) THV, BEHEI LT LAOEBRELBHKADOY X
7 ZTROHBENRD BN, IS LYY AL FIFEBERE L el L7

A, BEEET 1.20 (95%CI=1.02~1.41), /AT 7 LY 7Y A2 b IEEEGRE
kw@btﬁm\ﬁfuxybwgmﬁwviAﬁm%ﬁ1~momga@
BT 1.26 (95%CI=0.79~2.00) TH 7=,

Curhan 6%, BFMHEI LT LAOEEENE X 5 LIEEEBEA Y 27
AT 208, IV T AT A FOBREITBRAY A7 2RI 5
h LitZene LTWD (s TR v 7 L) (2016) 765
A (Curhan et al. 1997)) [31],
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c. BE

/N 1,018 B (6~17.9 5% : &2 529 i, HIE 484 i) KUVINIE 273 f
(ZcU2 130 fl, BIUE 143 f5]) 12>\ T, BRDRF NV T LI LT F=
VHEROPFEN T ST D

FORER., ENEI 39 6 (3.8%) K8 (2.9%) 2, FeRKIY7ZREER )
EBZONDIEFRMEES N T DRIEKR NV T AORRF PO EF- 2358
DN (RINEHnE TREED V7 L) (2016) 2551 (Kruse et al.
1984, Moore et al. 1978)) [31].

SCF %, B A DR b mW Y 27 KHF1%, BIsr R IZ X 52858 m v
VULNRIEEBEZ, ANV LAOBEUCL SO LB LN & & LT
W% (SCF 2003*) [27],

BRSO OBEERED I B 45,619 il (40~T75 5%) IZDOWT, 4 FflD =
R— MR T STV D

ZDOFER, 505 BN BHEA IR Lz,

EENC K DR 21T o 7B OMRHERREE X, R L T AOEEL
B 605 mg/ H ARG ORE & LB L7286, 1,060 mg/ HLL EOEET 0.56
(95%CI=0.43~0.73) . M CEETT L a—/L SHEMEEMWZ R0 E, T
U LK OECER KR O A I X D PHEEIT o 2R AR E I 0.66
(95%CI=0.49~0.90) T&H >7=,

T, BREAOY 2 712oWT, BtEX X B OBEE &3 IEO B
23, AV T ALK DR E 1XE OB ENFED 54115 (Curhan et al. 1993
*) [105],

QR AR
a. HTY A+

74T ROWYEEM 27,062 HIZOWT, 8 D a AR — ML FE
i LT\ 5,

ZOREFE, 184 BN HINIAME SRR LT,

s, BRRE. Body Mass Index (BMI), fa=x /L ¥—&, #HE. W
T A MEERRRCOW TR ZIT 72 L 2TAH, ANT T LR VEROE
B LRSI O U 27 O L5 & O 6372 BEIEER B Lo 7= (BN
Wikl TEREE /L2 7 4] (2016) 72255 (Chan et al. 2000)) [31],

b. YT ) AV K+ERZIDD
R T AU B EREO BN 47,750 5] (40~75 %) 12OV T, 16 4[]
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D adm— MMFZENEmIILTWND

ZDORER. 8,544 BINHIN AMEICHRE L, 20 955 523 BN TMHE, 312
BN B T - 72,

BIEME ORISR OFIXfERE 1L, Ly 7 AOBEED 500~749 mg/
H(#7U x > b AR 5 Fam 2 br<,) Off & ik L7254 1,500
~1,999 mg/H ORET 1.87 (95%CI=1.17~3.01), 2,000 mg/H LA LDOBET
2.43 (95%CI=1.32~4.48) Th -7,

AR D 7 L— R T & OFEXHERE L, 7T AOEBEED 500 mg/
HULTOREL el L7-554 . 2,000 mg/ H LA bR T HEMEFE O & ORISR
(77— 058 7T E) T1.89 (95%CI=1.32~2.71) ., BR/JmH CHEM:E
DR (7)) — Y U 53%E 7 K5) BINLIRE T 0.79 (95%CI=0.50~1.25) T
HoT,

Giovannucci 5, 1,500 mg/H 225 0> v AOERUL, EITHS
HHEHEDORINARED U 27 CE ENH 5 & L T 5 (Giovannucci et al.
2006*) [106],

c. HYTUAUL+BE

i DBEFERE D 72N B 47,781 6] (40~T5 %) 12OV T, Rk — MFZEN
Ehg ST\ 5

ZDFER, 1986~1994 FEDMIZ., 1,369 OIS IRE (stageAl ZFE<)
DOFENH Y . 423 BINEFTIEO RIS AR I FER L=,

AN AR OFERHERREE 1L, e vy o AERE (BRF LV 70 22 1) 500
mg/ ARG ORE & il L7284, 2,000 mg/ B LA ORE O T 0 /i S7 R
T 2.97 (95%CI=1.61~5.50) , EBMH: DI IR Tl 4.57 (95%CI=1.88~
11.1) Th o7,

RB.BEEEOIN T NEHINT T AT Y A NN L CRBE Z IR
L7- (Giovannucci et al. 1998*) [107],

B 65,321 BIZ-DOWT, THEMOBEMFZEN FEME STV D

ZOFERL, 3,811 FIARINL R I RA LT,

AN OFRRHEREE 1L, ey v AERE (BREEYT U X b)) B
700 mg/ H KR35 ORE & il L7234 .2,000 mg/ H LA EDORET 1.2(95%CI=1.0
~1.6). BFEMEOD LT AERED 700 mg/ H R ORE & bk L7-54.
2,000 mg/ A LA EDORET 1.6 (95%CI=1.1~2.3) TH V. TNLLFORHEM
TN T AOBRE TIIRN RO UV 27 O LF/ EFEBIIRED Lo
776

59



1992 - LARMZ AN M DR RAFUR T 2 b 2521 TWRW B (2,177 i)
(2N T OARRHERREE X, AL o A4BEED 700 mg/ H LT OB EGE &
e L7284, 2,000 mg/H LL EDORET 1.5 (95%CI=1.1~2.0), &FHMH:H /1
>0 AMEREN 2,000 mg/H UL EORET 2.1 (95%CI=1.3~3.4) Th-o7-,

Rodriguez 5%, # /v ABEUT, BISAEDO Y A 7 EFITHENNZES
HLTWSHELTWS (Rodriguez et al. 2003*) [108],

LG E RN T LOBEE RN Y 27 & ORF@EIZOWT, 32 O
A& ak— MIRE GV AT YT 4 v 7 L Ea—RURAXTF Y TR
INESY TRV A I QAYS

ZORER, RN (B, F—X%) IXEEIEN 400 g/ HENT 5 2 &
(SRR X 7% (FEERE Y 400 g OB 4A . HXHERE T 1.07
(95%CI=1.02~1.12)) . 444% (3. EIEHELE) 1TEEED 200 g/H
HIN9 5 Z & ATHEHERREE X 3% (FREUED 200 g O%E ., FExHERR
1% 1.03 (95%CI=1.00~1.07)) . {EKAENFLITEECEAS 200 g/ HHMT 5 Z &
(G RR L 1X 6%H N (FEELE Y 200 g DA . MXHaRE L 1.06
(95%CI=1.01~1.11)) , F— X XEEEN 50 g/ HHIIMT 5 T & ITHHRHER
FEIL 9% (EHEuEDS 50 g %S, MRHEREIX 1.09 (95%CI=1.02~
1.18)) ., BHEM I LT T ATEEED 400 mg/ BN 5 Z & (ARG E
1% 5% (FEHED 400 mg DA, FHXHEREIX 1.05 (95%CI=1.02~
1.09)) &, ZN o OEBEE SRR (BOEVERISI RS, ERERT SRS
) DU RT EIZIZIEOBEND - 7-,

BEONLY T LAOEFHLOHARL S DDV AOFBEIL, AR
DY A7 EIEDORHENSH > 7223, LGN NG DT T NI O v
VULY T AL FOEBEIL, BERH D EIXE R o, R L, BV
YU LY T A NOEBRIT, BOEHEOFISNARE O U A7 LEHER D 5 7
(Aune et al. 2015*) [109],

d. B=

BARET (22— RTET) IZBT DRSS 101§ K% Uk EEE 202
B % JET . SEFIHRBFES FE i STV D

ZORER, ERETHWE 3BT & 2 A, BREN K BIKWEE & ik
LTl WO EECTRIN S O A4 > XHA 0.37 (95%CI=0.14~0.99) THh -
7o (BSINBEEAn TR R 71 v o w7 ) (2016) 5 51 H (Vlajinac et al. 1997) )
[31],
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AT z—T O LT )N—B\ZEB T BHISAREIER] 526 5 K& Ok HREE
536 fil & J\T . FEFIRTHRMFFEA FEf STV D

ZORER, i, BISLEE OFIREE, WU N r v ¥ —\m V)
Fe DO IEIZ DWW TIEE A AT o TTHXHEREE X, By 7 LAOEEEDS 825
mg/ HLULFOREE el L7234, 1,183 mg/ H UL EORET 1.91 (95%CI=1.23
~2.97) . ERBEORINIREIZIR S & 2.64 (95%CI=1.24~5.61) Toh o7,
Chan 6%, Iy U AOQEBRUIEIR TRISIAME O TRIK 1 & 720 | HLi
e EmAEERT A2 8L, BN REY A7 N 50% EH L& LT
% (I EEm = TERER 7 v 7 ) (2016) 2255 (Chanetal. 1998)),

FZ o HEDFME 58,279 fil (55~69 %) IZOVWT, 6.3 FMD T H— M
FENFER I TV D

ZORER, 642 BN RIS AMEIC A LT,

R, BTN RE O FEE N O SRR OV T 2T 72 & 2 A, Hi
4%5@)xﬁgow1 BEERAL, A, T — AR OYFOEBEE & OBHE X
D BV Do T2 D3 IR A  OVFLEL S OB B & I TIE O BE GO H i
72,

TRV —FEE DOV T AT Z X7 E OB & FiSL RO Y
A7 EFBEIIERD b o T,

Schuurman Hi%, &L EITHRINAREO Y 27 O EH L1258 B X
BOOLNR -T2 L LTS (Schuurman et al. 1999*) [110].

KEDF M 20,885 FIlZ-OWT, 11 4FEM OBHF =2 7R — MFZER T ST
W5a,

ZOFER, 1,012 FIASEISLARE ISR LT,

fEfn, BMI, WM SESE) N OG5 SN2 ANZ W TR 21T - 7R R
JEE DO FERH R 1L LA OB EED 0.5 4R 39/H L T ORE L Rl L 7-354
2.5 M/ B LA EDORET 1.34 (95%CI=1.04~1.71) TH V., FLEELLELDOH L
> AEIED 150 mg/ H LA T ORE & el L7254, 600 mg/H UL EORET
1.32 (95%CI=1.08~1.63) & & T3

Chan 5%, AFEREIT, HLESLKLOD LT 7 LAOEBRE L BINBED Y A
70O EFEICHRVEBEN S D T AR EXFFTHHDOTHDLELTND
(Chan et al. 2001*) [111],

BE 3,612 Bl DWW T, 7.7 FEM D a kR — MFZENEE STV 5D

34)

[AR) 1E. BTl serving &Rt STV 5,
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ZOFEF, 131 BN SRR Lz,

AN IR O FRRHERREE 1L, FLELE OFECE DS 5 4R 34 [ OFE & bl L 7= 45
A, 21 MMEORET 2.2 (95%CI=1.2~3.9) . {EIEIFLOEEE D 0 MLE D
BEE e LA, THAEORET 1.5 (95%CI=1.1~2.2) . 2L OEBEEN
0 B DOREL e L7254, THAEADORET 0.8 (95%CI=0.5~1.3), &M
TN AOEREN 455.4 mg/H OFE L i L7-546 . 920.6 mg/H OEE
T 2.2 (95%CI=1.4~3.5) Th o7,

TN LAEREICOWTIHEE T 722 A, EXI D LU UBEO
WIS RNLARE Y 27 & OBEITRD o,

Tseng O, BREMEI LU LOBEUIRIS RO U X 7 &5 BEE N &
5L LT3 (Tseng et al. 2005*) [112],

B 2,776 FNZHOWT, 7.7 FER-OBEMFIEA FEf STV 5D
ZOFEF, 69 Bl HIN R IZIEE LT,

HINLARIE OFERHERREE L, I v U AOBEEN 725 mg/ H UL T ORE L b
8 L7254A. 1,081 mg/H LA EORET 2.43 (95%CI=1.05~5.62) TH Y. A
R A BEL L 72 0EE & LRl L 72356 B EUEDS 200 g/ HEEN4 2 2 & IS FE %t
fa bR E 1L 35% N L7z (FEEEZ 200 g DA, MR EREIL 1.35
(95%CI=1.02~1.78) TH~o72), iz, WA v v AEBIEIC L HDHEEIT
Sl Z A, AT FOBEEN 125 g/B BN 5 T LT, MxHfaE
% 61%HIN L7z (BEED 125 g DIGH . FXHEREIX 1.61 (95%CI=1.07
~2.43) ThHoT),

Kesse H13. AHSLOEBEIL, L7 AOEHEIZ L > TIXRISLIRE O
Uxﬁmﬁﬁk@%@#M@%Mékbfwé Fio, AT AOERE
CIXBRA <, I =L NOEBRENE X S ICHEORINIREO U 27 4 F5A-
THZ LML, MMDOKRFOBESLE bﬂékb@ﬂ (Kesse et al. 2006*)
[113],

74Ty ROMYEFEM: 29,133 il (50~69 %) ([ZOWT, 17 Efjo =
R— MR T STV D

ZORER, 1,267 BRI ARSI R LT,

RIST R OABRHERREE X, L 7 AOFEEEA 1,000 mg/ H R ORE &
el L7254, 2,000 mg/ A LA EORET 1.63 (95%CI=1.27~2.10) TH Y |
A AR EE R (P9l 380.9g/H) L7-REL ki L7-%E. & HERE
B (i 1220.2 g/H) L7ZBET 1.26 (95%CI=1.04~1.51) TH-o7=78,
N T AOEREICLDHEEIToTE A, BEITRO N7,
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Mitrou 5L, ARFENSLELNZFERIL. DLy T A UTARNICE $
DS OFEBERE OB KIZ L - THINEBED U 2 7 BT 5 ATHEMEN &
HZEREEENS E LTS (Mitrou et al. 2007*) [114],

HAND B 43,435 5] (45~T4 %) ([ZOW T, 7.5 EMDEZHI aHR—
N FE D SN S AT D,

ZDOREF, 329 BIDSHINL IR LT,

AISZ R OAERHERRE X, LS, L E — 7V FOBRED K H /D
PNEEE B LTS A . b ZVEETENE 1.63, 1.53, 1.52 (95%CI A
B) T, ZNZENOEMOBIE ERISAREDO U A7 LIZBEDFRO H T,

FAFAEN R OFEFERNCRFT 21T 5 & S U RATF VB E L I FUROEEL
B ERNARED Y A7 EICBENGRO LT,

Kurahashi 5 (%, WCRF/AICR3> (2007) O IZHIT D, BT T LD
R E AN O U 27 EIZEEN H B FREMES B & T D MR, P
M DIEREN L WK TOMEEZ PO & LIZRILTH Y . BRI 540
DOWFFETIE, A>T AOEBRE ERINE DO U A7 L OO ETEITFED &
Nighol- LTnd, TOHEMBE LT, BARANIFCKA L B L THLY
U LAOEREN DN EREZLENDE LTS,

—JF. BARANBYEZEBT DRI E TlE, vy U AOBEE LV b
fElle DBEEE & ORHENFRWL DA DN, I T A 52 % EIT 5
NiFgafufighife b 2 < BT 2EmRH 0, DV w A& fafifighife o g
ZSERICKBITE TWRWATEEEDRH D | E6 L2 L TV D O IkEm
SIFHZLIETERMMo72E LTS (Kurahashi et al. 2008*) [115],

RRKICE T D adm— MIEORERICESX, A X T U v AREESIT
W5h,

ZOREFR, WU AOESHEERIL., BiNIREDO Y AT & 27%/g/H |
I SOTIEMEE OV Z A 7Tl 32%/g/H ER-SHF, VA7 EZHRKIE5
AREMER S D Z E R S LTV D,

WCRF & AICR (%, &gl 1> 7 AOEBRIZE T, EX4I D05
DI N U A — b 360 QAR S dv, BTN ERHEIE O HEFEAMERE S D
AfEEMEN B D & LT\ 5 (WCRF/AICR 2007*) [116],

35  World Cancer Research Fund/ American Institute for Cancer Research : 53 A
WFot A4 K E D AR =
36)  JFHECIX. 1,25 dihydroxy vitamin D(3)] Lit#i&Sh T 5,
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LML O N T LOBEE RIS E Y A7 & OMEBEICHOWT, ahk—
MIFZEIZEE T % 12 STk (1966~2005) (ZFES5< A X2 7T U U ANEE S
T3,

ZORER, LS (B, XK NI =70 b)) OKHEREIGE L & H
SR IR0 2 AR LB IE T FEOIEIL, 0~1.5 /39 /H) D 2.0~
6.3M/BHTHY, ﬁJV/?AT%HiOD{&ﬁHiT%HiEi &R HEREIEERIC R IT 5
J vy AEERE T EEOIE L, 228~802 mg/H 75 1,329~2,250 mg/H
Th-oTz,

BT SZAEE D FRHERR L X, FLELS OB EE N K LD R WEE L i L7556
bHZWEE (BHEOA) T1.11 (95%CI=1.00~1.22), /L7 ADOERE
DDV LR L2 6, b ZWEET 1.39 (95%CI=1.09~1.77)
Thol,

Flo, ML OV AERE RIS IRE Y A7 i oW HEME
PN 21T o 7o & 2 A, TNFIUTIEOMHEBENE O bl

HEATHE ORISR O 7 — )V T FxHERREE X, AL OB EE Kk b /D
TRWEEE R L2 E . I b 2 WEET 1.33 (95%CI=1.00~1.78), h/L v
LADOEBRER KLV LEEBRLES A, B ZWE T 1.46
(95%CI=0.65~3.25) T ->7=,

Gao b iE, JLS I N T A OEEEIIRISIIED Y 27 O _LFIZE
WL BRCHEITHEORTISEE D Y 27 O B EE#EN S D 2 & AR S T
L LTW5 (Gao et al. 2005*%) [117].

QEIRFEE

a. YT ATk

DIMERBIC L 2T E BB LY T AOBHEIC L DEEL O
R ER e OB Z AT 5720, AT 2 —7 2BV T 1914~1948 4F
(ZAEFENTZ 61,433 Z O LA L LCEE 19 ERBIRET 2 2k —
NIFZER S KT S

BREIZLDINV VT LEBREICED VAT OREZ— 0%, FEEMRIITH D |
I OVESR Ol =B (1,400 mg/HELE) OV IZEF LTz, BIE
600~1,000 mg/H & tig4 % & EHE 1,400 mg /A A2 5L, T X3TO
JFR (N — R 1.40, 95%CI=1.17~1.67) . .LILE B (Y — RE 1.49,
95%CI1=1.09~2.02) K OEIMMELER (A~ — R 2.14, 95%CI=1.48~
3.09) ICXD2EmWAHLTREBEEL CEY ., MEdh (N — Kk 0.73,
95%CI=0.33~1.65) |Z X HIEICR L ORI /20N> 7=,

Flo, vV TIVEEET NV E B DREZ ST ORER, BREICI D vy
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U LEREMEVES (600 mg/ HARm) XX B L 7 AEREMEV K
CEWGEICRO O mVE TR L OBEIFH 0Tl o7,
TN T LEE (FEHE 6% : 8824720 500 mg DB/ v L) OFEHIE
LT, 2TORRKRIZ X 250 T XITFFE DRI L AL TITREE LT
S, LML, BHFETL400mg/HEZHEBX TN T LAEZERL TN H L
VU LET Ly MEAZEOM T, 2 TORKIZE DT DO N — RN 2.57
(95%CI=1.19~5.55) T -7,

Michaélsson HiE. ZMIZBWTH LT T ADOEERUL, MEAAf TR,
E2TORKAEOLMEREBIZCEZ2EWEECRLEEET L ELTND
(Michaélsson et al. 2013*) [118],

b. ¥7Y A K+ERZ2ITDD

AN TLYFTF YA, EZI D H 7Y A2 b XUXF DM ST OFEBE
e DMERB Y X7 & OMBINCEET % 2 — MR AR 2 EI Hhigat
BRa i L7z 17 Sk (1966~2009) DL E 2 —%FEfi L T\ 5,
FOFER. B ANEREL L4 >0 ak— MFZEIZEBWT, LA
BV A NOEBEREELMEREBEY R 7 LIZBEEITFED b ol
Wang 513, BRONTZT —ZICHSIEBLETIEIH LB, Iy v LT
A FOBROLMERBE~DEZETDLNVWEBEZILNDLE LTS
(Wang et al. 2010*) [119],

c. YTUAUL+BSE

JE I O R RO BEFERE D 720> Towa D BRI & 34,486 5] (55~69 %)
IZDOWT, 8FEMLLEDRTME 2R — MIERFES N TS

ZOFER, 387 B HE MM LR B TIEL LT,

FET OFEXEREE L, T T LORIBEED 696 mg/ H UL T ORE & Lhig
L7846, 1,425 mg/H LA EORET 0.67 (95%CI=0.47~0.94) TH VY, V7
VA MEEBRL TWRWERCRFHE RO LT AEIEN D720 (B
Ty T MEIREO P IAE 422 meg/ H) BEL L L7=5A. BREHKEOD
N MERENZ WV (BT AEREO R RAED 1,312 mg/H) #ET
0.63 (95%CI=0.40~0.98) . BHHED I/ 7 LEEEI D 72 WEER T
7Y A NHED TN KEEEN DI (B L T MEEUE O A
23 422mg/H) BEL R L7256, 77U A FHED LT ABIED
2\ (Vs AEEE O HYRfE2Y 1,400 mg/ H) #£T 0.66 (95%CI=0.36
~1.23) Th-oT=,

Bostick 5%, BHFH IV TV AL M LDy T L0 EHEREIULE
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MPEOEBICIDETCY AT EZETIEDL I ENREBEINTZE LTS
(Bostick et al. 1999*) [120].

b 25 B OV A DEEFERE D 720> 1,772 1 (40 &L E) 12oW T, 10.6 4F
L LB EE CHElE S LTV D,

ZDORER, 132 BN IEICREA LT,

Hefn, PRI, R, B SR O HEIRE, AR, O PR
TV — VBRI, BB MR & BEEE o2 AR, BMI, H O H
BICE D EE, ma b AT7Te—ViE, & Y 27 Y'Y RiE, E#, i
W4T )=l TRYVRZ L NIE B KT TAI )=z dk b
FHEEZAT o T EZE DY — NI, v 0 AO#EED 592 mg/H L E
OREL e L72A . 451~592 mg/H OFET 1.49 (95%CI=0.99~2.24) .
451 mg/ HLLFORET 1.52 (95%CI=0.98~2.35) ToH 7=,

Weng 5%, A0 LOEBEE EMHED U X7 LIZIFADOBEDNFE D
bhd e LTWb (Weng et al. 2008%) [121],

d. B=

Jipd 28 2 s R B AR DR FR 008 A D BEFEFE D 22 B AN 110,792 ] (40
~79 %« B 46,465 ], M 64,327 ) (2HOWT, Y 9.6 A O BB
FFZEMN FhE ST 5,

ZORER, 566 B2 MZEH (101 B3 < HE FHM, 140 F123 06PN Hf
273 FIHINAEZE) . 234 FIHS AR BIRM DR BT K o> THT LTz,

Flo B IV AOREBRE ERMAEFIC LD TREIZAD
BEE 2332 & 4, FEARER DR BRSO D L A3 5 FRUC L A BT RIS BEE I8
SV o T,

FLALS SO B v NEEE &R AS R i A e K OV A ZE & o
A OBIENRD b,

BMI, MECIRAE, 77 /L 23— VHBECE, &) K O OBETEIE, =L %
—EEREWT A Y 7 AEREIC K > TRE L 72 OMEERD B O
PEDOARRHERREE I, FLES Sk LS A OGH EAEEEE & i LT A
e F B REHE B TR ZE TR o BT 0.53, &M T 0.57 (95%CI1=0.34~0.81,
0.38~0.86) . H I PEAMZE o oD BT 0.46, M T 0.51(95%CI=0.23~0.91,
0.28~0.94) . IMfHZED F 44T 0.53, &M T 0.50 (95%CI=0.29~0.99, 0.27
~0.95) ThH-oT=,

Umesawa 52 EiUiE, BAANDOBLIZBNTE, AMERO DL
LE, WMZETF O TERE FiF5 2 eI/ LTW5 (Umesawa et
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al. 2006*) [122].

PEER AR B AV DBEFERE D 72 B AR N 41,526 6 (40~59 7% : B
19,947 B, £tk 21,579 ) (22T, Y 12.9 FE R O BBRIFZE i <
nTuns,

ZORER. 1,321 Bl AH (IFEZE 664 fil, AP 425 ], < HIE T
i 217 1) . 322 523 IR ERME O B & FIE L 72,

Fln, MR, BMI, &l B0 OBEEEE, &= U AT 1 — U IiE D 3EWY)
TaE, AR, MU Tora— VB, SR U AEE 1) U AL,
n-3 fENiEE DRI X D iHHE &2 4T > oM ZA T O~ — Riid, Bt h L
VULAEBRENEHEOR KR LGS, SHEORT 0.70
(95%CI=0.56~0.88) ThH V. AN 7 LAOEEE L MEFDOY 27 L
IR DOBEENGED bz,

F 7o, FzET & HEEZE D LA BEITIC X D — REuiE, AR RO
N AOEIENMIAEOR LR L2GA. EHEORTCENTH
0.69 (95%CI=0.56~0.85). 0.69 (95%CI=0.52~0.93) T& v, FLELHk
DI 7 NEEE &I ZE R R OEFEZED Y 2 7 LIZEOBRE R RO b
nbH—F, BEEO LT AOEEE, mRENRMEOERDO U R 7 1ZE
HIZFRD oo Tz,

7B, ZOHEBRIZBW T, HERR~OT o — MHEBIZY Y Ak
N T ADERENEGEEN TR -T2, TORBLZFMT 5 2 &N
T&E ol

Umesawa Hid, FMHA LT LA (FriciLiy (Bl —27 v ) H
kKON L) OBEUZ XY . FEMO B ANV TIMAE T OIIEDME
T35 RBENTZE LTS (Umesawa et al. 2008*) [123],

B2 2 FE L CUWNRW T 0 T 2 KO T 1 26,556 5] (50~69 %)
IZOWT, 13.6 EM D kR — MFERFE STV 5D,

FORER, 2,702 BISHFEZE, 383 BN ML, 196 $123 < & BT Hiif
IZHER LT,

Flin, — Y720 oMYA, BMI, fiE, M= L A7 v —/b, Mg
BV R2 37 E (HDL) =2 U A7 1 —/b <ot iR B R i oo BEAE I
EEIRF R OT L2 — AR 3V X —OE R EIC K DRE 21T -5
DOFRHERIE 1L, v AOBREDMROEE & i L7256, & WREO K
FHIETC 1.10 (95%CI=0.98~1.26) , M H ML T 1.20 (95%CI=0.87~1.64) .
< B TFHIMT 1.56 (95%CI=0.98~2.47) TH -7,

67



Larsson HlX, IV T ADEREL 2V T X A4 TOMEHDOY A7 LD
BIHIIERD b e o= & LTW5 (Larsson et al. 2008%) [124],

(4) DI FIILEDHEEER
D% & DHEEER

PRI 2ot 75 Bl BEMERL T T A (600 mg/H) ITHNZ., REEA L
T (v AELTH00 mgX2[E/H) 2 12 HEIZHVERESE 5
B FER STV 5,

FOFER, BT AEBREEOME T = U F o, MIEEk, BREFESEE. 5
VAT 2 ) URERE, NE/ KON~ b7 Uy M, FEERRE L =N
72 BEUSNG D 1,000 mg/ H D vy 7 MBI O AR M A D
WL 2ol LTWD (IINWRHiiE TR LT ) (2016) H
551H (Sokoll and Dawson-Hughes 1992)) [31],

LLEGHIIECH B CTd 5 300 mg/BFEORFMI /LT T LAOEEUT, BkOWLILA
KbMEIENs7-0, BREHKOI LY T L 660mg/HIZMZTH T A2 b
ELTL000mg/HDOANT T LZBRLTEH, BIZBROWNAZIKTFIESLZ
Elx7einotz,

— 0 SRS 72 i R O TR OBR DO FRRIE AT > TV S E LR
FIZOWTIL, @A T DO KAE T 5B 2 G~ 2 38R A2
HThoHELTWD (WINMWFmE Mg 7 L) (2016) »6H|H
(Whiting and Wood 1997)) [31],

A% 3 B OIS 103 Bilic, BT T AR VNG EN AL R
IVY (BEH5BMG4 DA BO N T AERE 1,700 mg/H, 9 MHZDO L
> AERE 1,660 mg/ H) SUIARMER AT I VY (B GB%h 4 1 H %
DIy LERE 400 mg/H, 9 A% O T AERE 350 mg/H) %
BHET RN FEMEI N TN D, 2P, WMHFOASNRH I V7 IFFRKICE &
Ok (12.8 mg/L) MBEFIL T,

ZORR, 1 MICTEDLETOERY OWIFIZ, MIE7 = U Fo | BEFEGHE.
RIMER 7 2 RALT 4 ) RO~ b7 U vy MEIZEILIZ 2Dy~ 7= (SCF
2003*TH|H (Dalton et al. 1997)) [27],

3~5 DI 11 Flic, (KA 7 a8 (B h502mg/H. $ 9 mg/
A&H) IEmhry st (71,180 mg/H., £ 9.7 mg/H&H)
Z 5 BRI S, RIMERICEB T AFEDOEY IARIZHOW TR LR, 5
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LT 4Ca X° 58Fe X NI L7256 XL 46Ca ZFIRNEES- L1256 D7
LT ORI & EREBICOW TR RN Em STV D

Z DR, %5145%@?@%"?6%@@@L IZDOWNWT, @By
UAREBIREE LRIV AREBRBEMICEWVITR O bz o7z (SCF
2003*CH[H (Ames et al. 1999)) [27, 125],

N7 (283 mg/H) ZUERTERL L TV 2 16~41 O FLH O i 60
BN, IREEA LY DL (e LT 1,000 mg) OV 7 U A2 FXET
ZERE VEMICOIE Y BRSE2H BPFE I TWD

TORER, MIET = U F U RE IR M@%ﬂﬁ#otkbfwé(%n
et al. 1996) [126],

M 158 BN REE I NV T A (LT L E L T500mgX2E/H) Xt~
7B R %% 6~12 A @F‘aﬁﬁﬁié@éﬁ%ﬁi;ﬂﬁ STV 5D

ZORER, M7 =V FUREICEITRO N hoTe b L“Cb\%f) (SCF
2003*TH|H (Kalkwarf and Harrast 1998)) [27],

8~13 WD Lt 354 BUZHNT D LB TV Ak (Ao E LT 500
mgX2[Bl/H) % 4 4ERICOE D ERSEIHBAEmRI N TND

Z DFER, mﬁ7i)?/&E\A%&Dt/&Fﬂifm%ﬁ ZEAITER
HHNIRNoT=E LTS (SCF2003*CT51 A (Tlich-Ernst et al. 1998)) [27,
1271,

18~69 DA M TRV GHRREE 13 fil, Hvo 7 A GHE 11 f1) (2
REEH IV I (v 758 LT 1,200mg/H) % 6 M HRICH 0 ERE
HORBNFEM SN TND, ZDORR AT R ERE . ~~ M7 U > ME,
g7 bR LT 4 ) CBREROIMAE T = U F U EBEICEIZERD S h
S L TW5A,

Fo, FEEIZBWT, /EREA (14 6) (2, 3AM® S H 2 HRIZIET
ﬁwvﬁA#f)fyb<wwv?Aka1mmmyH)%ﬁméﬁéﬁ%
HEMIILTWD, TOFRE, LT AZEIRLIESAICRBOTE, L
oA LT, FEANLEORILIC ou\ﬂﬁETmm D BT

(Minihane and Fairweather-Tait 1998%) [128],

likJ‘l‘I 6 E O 1,080 il (¥ 13.5 %) M OFE Wit 524 41l (SE# 22.0
%) \ZBITF DN AOEELE EROIRREIZ DOV T, Wi AfFE23 3266 S v Ty
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%o

ZDOFER . BROEEL, Ml IR, 0B, ER O X 2 C OFET
NICHEEIZOWTIHEE T T A IV AEREEME 7 =) F
TEEE L ICADOHBENED O MJE T = U F U EEIZHOWTH LY 7 LADOEE
=23 100 mg/ HEMT 5 Z Lz, LIROBHET 1.6% D) (EREIFRE
-0.57), BHWEMHEDOLE T 3.3% DY (EMRERERE-1.36) MRH LT,
Van de Vijver 513, BHEMEO IV T AOEIEIX, DT D AL g%
REICRBELT 208 9 DT b 550 72N HEEOIRTE L B OFHEENFED &
n5ELTW5 (van de Vijver et al. 1999*) [129],

ﬁwv&A#f)fyb%ﬁﬁéﬁéﬁ%ﬁﬂﬁ%ﬁiwéhfw

ZORER, HIEN RNV T LOBRENIEF DR WIGEEIRE f%@?a
AR T80 bR o7,

VAN R A SV N f%ﬁﬁﬂ:ﬁl |2 L T LS IR, AT Ot
BEM O, BN B OB 31T 2 8k DR AE ﬂﬂ“éﬁ“ﬂ%%&)%
72 h- 7= (Lynch 2000*) [130],

Q@#tn L DHEEER
FT A EFEROMBERICOWT, LFOH AR5 H &, B L
i R BRI OFE R i KT B
-mm%<wm)@ﬁi’;Mf Y EBRICB W T ALY T DO GIC X
AOWRIK FRRD B D,
. Spencer 5 (1965) M1 Wood & Zheng (1990) DO#HIZ KiuiX, B MiZ
657Zn ZER S E5RBRICBWN T, WAL U AXIII N OFEIC Xk D
A ORI CIRN SR EICEITRD b oo 7o (IRINEHE: [iREE 7
/V/'?AJ (2016) 7»5 5 (Whiting and Wood 1997)) [31],

A YEIC I VT WA BePERIZHEIN (280~2,000 mg) L CHEERSH 5
BRONFE L STV D
%@%%\ﬁf@ﬁﬁﬁ14mg5@ﬁm\ﬁ%@E%@%WiﬁZ@m%>
3%NETHWD LTz, LirLant, oo AT U RTITE L 2o T
(SCF 2003* 5| (Spencer et al. 1984)) [27],

v (283 mg/H) ZHERTHEEL L Tz 16~41 i O 3L O & 60
BNZREEA NS T YT Y A b (AL E LT 1,000mg/H) XTS5
YR % 1AERER S W 25 R BN i ST b
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FTORER, 7T v AREGRE L L U Tl ORI MITIRD bz ho 7=
(Yan et al. 1996) [126], (F548)

PR tElc RS L Hc v 7 A (89 1,600 mg/H X 12 HIE) % 2 Hif]
BRSERBAER SN TWND

ZOFER, WEhE 17 mg/ HERL TWDIZH b b9, #RE O 41

DWT, ADHEHNNT VANRFRD LT,

Wood & Zheng iZ, N> A% 7Y Ak (600 mg) (2 &2 HEEKILD
ELRERO 22 I L, BICHgn ANz 5 2 L THIESNH> DL LTW5 (SCF
2003*THIH (Wood and Zheng 1997)) [27, 1311,

fERE 72 B 10 Bl L T A (1,800 mg/H) VY AV T L

(600~1,200 mg/H) % 2 HEEREE L2 BB EmMINLTND

Z OfER FRARFEE T O M h OHEMH TR E % 512 BE T 2 2 IFER D &
N, MIEHSNEEICOW TR TRE D bz & LTW5 (SCF 2003* 5| A

(Raschke and Jahreis 2002)) [27],

QXTI LEDHEEERR

vy s (283 mg/H) ZHERTHEEL L TV 2 16~41 i O 3L O & 60
BN, REEH IV T (I aE LT 1,000me/H) XI7T7®vR%E 14
MR ST 23BN Ef ST D

FDRER, ~ 7 H T LADIRKE u%ﬁﬁ“ IR LN -7 (Yan et al. 1996)
[126], (F5f8)

Whiting & Wood 1%, %72 h /0 LD (2g/H) 12X, BrHO
~ 7 X /WA@%?W&U\%X@'?ﬁZ\ VU LAOHEHMNME TS E LTS,

BERIF-SCWIN AR A, T A — VRIFIED L D e~ T 2V U AR ZHEFL &
DV AT NIFLELIRWVRY (= TRV T ARZIZIRD Z T2 0 E LT

Vo (IR [ikEE v D A (2016) 22551 (Whiting and Wood
1997)) [31],

9~14 m D1 25 Bl OV T, BFEMED VT AOFER CEHERE 1,310
mg/H) &~ RXTULNRT R CEEEIE 6.4 mg/kg (KH/H T 194~
321 mg/H) @F’a‘eﬂ@ﬁi‘éﬂﬁémm\

T ORER AT D LR T (SCF 2003* 5|/ (Abrams et al. 1997))
[27],
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fEREZR BME 10 Hilic, BN LY T A (1,800 mg) KON UEEA LY T A
(600~1,200 mg/H) % 2 HEEREE L2 BB EmMINLTND

ZORER, ~ 72U ARFHTEEITFE O 2o 7= (SCF 2003’1%!%
(Raschke and Jahreis 2002)) [27],

@) > EDHEEEA

24~32 DT NN 7 = IV T L (F v 7 e LT 1,000 mg)
EROEGTORBRAEmMINLTND

ZORER, Y /@&@%ﬁﬂlﬁﬂﬁﬁﬂbmm’)%ﬂtk LTW5

SCF X, @HEEOFA T, U B2 & HEER Lt IZBWTiX, 2o
WEIIHERLOTIERWE LTV (SCF 2003*THl A (Whltlng and Wood
1997 (Schiller et al. 1989))) [27].

IOM (1997) 1%, FANIZEB T DFZEDFER, U v D 5=0.08:1~2.40:1

(30 {FDIE) TIEH LT T LADNT v ARRINICEZEIZH D 5T, B RO
AETEOHR T, HWD “ODOREBERICEEZH D LT H5HLUTIZEAL RO LI
2N ELTWS (IOM 1997%) [70],

(5) ERZBITHIHEDE LD

B ZEZES TR, WNIRHEE TRV 7 L) (2016) IZBWT, &
MIBF LI HOWNT, LTDOEBY I L TWD

[T AOBFFER & ORENHE SN TWDAEALE LT, IATZTAA
USEMERE, BRSO, R R OYEBREE BN ZE T b b,

1707 SRR & ST SO BR AR AR D BIR IZ DWW TR, — ek, BED
REI, AWFRIA T =R L, RRIBfRR EN6E 2 T, KRGS O &
By RIS 2N EIWT LT, — 5, BV AMEEE V7 TV U EERE
WZOWTIRRREGEE S L D L ¥ L, 7o v v AEBEREBEFHAIZON
TH. Burtis 5 (1994) MO Jackson & (2006) @ 2 DDI AWFFE NG, KR
BB D b0 EHM Lz, 7272 L., Burtis & (1994) [134BRE 2B HEG D R
FHThHV, Jackson & (2006) (THEREN TN T LOWINEEDHEH I
D #fFHLCWAZ &5, NOAEL X% LOAEL ZRE T 5 DIZHE L & f)
Wr L7,

VT TR VIEBREZOW T, 1997 £ IOM Tix., LOAEL % 5,000
mg/ \/H, UF % 2 & L UL % 2,500 mg/ \/H 5% 7E LT\ 5, 2011 4£0 IOM

H—IBOFMER RS, ZOMERHA L TWDAN, IEREINTZILI TV
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71 VSEEREDREFIHRAE TIX, 3,000 mg/ N/ HD BV 7 AERUTE /LY D Al
JENRHHAILTWND, HARANORFEEGLNE 2015 FliL, ZDfE% LOAEL & L
TEHA. UF %212 & LT, UL % 2,500 mg/ A/JHE LT3,

PLED S AZESE LTIE, ST T AT UIEEREDRE GRS 12O\ TR E
L. TORER, £ 3337 (2BWT, LM LY T LAOBRENR DN E SN T
WABERIERE D 5 5, Nabhan & (2004) <° Caruso & (2007) OSEfITIXE
230D EBEHLTHAHIMNSH 5 Z &, Kaklamanos & Perros (2007) OJE
BITITABEEDNERERS AL DHEIEARRORENSH D Z &, Irtiza-Ali 5
(2008) DIER] 2 TIETBHEEBDOHENHDH Z &, AlMusawi b (2012) DJEH]
TITHAEIE, FIREBEER TS 0BENSH 5 Z & Kashouty & (2011)
DIEFI TIX BB E WS TR H D Z Enh . Ziubh %2 LOAEL ORHALE
T5 2 LR LW L7z, —J5. Gordon 5 (2005) DAEFITIEMR DL T
1B 20 <. BEUAMTE 3,000 mg/ N/H DBV T K10 RIHE
BUTARERINANV I T A D VIEFEIEEZH SN0 THY . ZEilimlisiT
% LOAEL OARYIL & 342 = &A%Y &l L7,

T, AEZEESIT. BEAS (2003) & Bailey & (2008) OO EFED |
RTINS T ARINAEE > TWAT=D, I VT T Iuh U IEGEREFRIED
VDRI M@EEDEINTED, £/2. Z® Gordon & (2005) OHEFITEFH K
DIV T LOBRENRIRDZINTORER TH DS DD, [FHEF 22—k D
iz 5 LOAEL ORHLE 325 Z & & ATEE &l L. LOAEL % 3,000 mg/ A
/B & UTe, ) (RN TR V> o L) (2016)) [31]

KU —=F2 77 —7L LT, BSIaHhE [k v o L) (2016) L
B, BT e LISRERB CE WV 2 & bR X 2 ORI & [RIERIC, @H O RFELL
SO T KZHOWT, LOAEL % 3,000 mg/ A/H & L7z,

M-3. [F<T|RR

1. KEKTOHILYYLDOBRBEIRR

H AR AR ERC Y3 2015 4Rk (BRT) I2BWT, Ak 25 FEKEREIKE
IZEEDS S KEEEREOEHMEOT — X 006 WEOHZ AWV THER L7-4
[E 5,835 sk 23T DAKEKRF DAV T AR 38 X, HHRAE 12.7 mg/L, #x
KIE 84.8 mg/L ThHHo7-& LTW5D (CLEsREEE 2015) [14],

3D IR E [REEI L A (2016) ICRBITDHEE S, AFHHEICHB WV TILE 3-
31,
38 BTy NE=FEE 2.497X0.72 OFFEAIT SV TEH,
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2. SRILVDF—EF—FHPFDOAIL LV LOEHIRR

(1) EBERRER M

ENIZHE L CTWAEEI R TV +—% 8 31 #5 (HEI XTI LVT 4+
— X —FDOEFEREDR 85%) DIV T AR ZFHE Lf:fft% 1.8~32 mg/L
Tholz, £, ENICHEL TWAIAI X T LT +—% —5H 12 o7
VLT NIRRT LIRS R, 6.4~468 mg/L Th o 7= (EAEG{#E 2016a)
[15],

1986 25 1998 - E COMICENTINE LEZEEI R TV Y +—HF —%4
259 $4tH (259 &EL) DI KR ZWE LR A. FHME 17.1 mg/L
(B #PH 0~336.0 mg/l) Th-7- CEFS 1999) [16],

2003 FFICENTINEE L7z, RS (1999) THIE L 784N & 135 D84
OEREI X T NVY +—2—FE 50 8 (503 k) (FF 2TV IXTNLT r—
X —45 B NI AT NV 4 —%—5 k) ROSNEEI X T VD 4 —H —FF
1186 (11 3B (FF 2T IxTNT4+—F =8k I XTI+ —HF—
2B OR MV R 4 —2—1EH) OO T LEEZRIE LR R, EE
FF 2T NIXTNT F—EZ—D TV T LRI ELE 19.94 mg/L (K
#iPH 4.7~44.80 mg/L), EEI R TN T 4 —F —HD AN T LREITEEE
20.46 mg/L (#H#iH 8.4~30.8 mg/L) THV, NEEFT T 2T LI FXTLY
F— =D AR TEYE 59.6 mg/L ( H#iPH 17.8~133.7 mg/L) .
HEPEI R TN T 3 —F—HD I AREEIX 15.7 KO 25.5 mg/L, FEE
NIV =2 —F DN MRS 36.3mg/L Th-o7- (xRS 2011)
[18],

<sE>
(2) BAREE M
AAR, KE, 77 A28 MENCHE L TWDHA FLVAD 74 —H —132
SO T NREZPE LT RER, A 62.8 mg/L (F &P 0.03~
508 mg/L) T -»7= (Krachler and Shotyk 2009) [132],

PRI L CWABR RIVAD S XTI T 4 —H—56 RELD v 7 MR
ZRIE LTS, Pl 68.8 mg/L (frHI#iPH 2.61~488 mg/L) TH -7
(Misund et al. 1999) [133].

RA VB L TWDAR MVAD I X2 T 0 4 —2—908 S EtD v L
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TR 2 U7 R, TP 90.8 me/L (B HH#GPH 1.40~616 mg/L) Tdh - 7=
(Birke et al. 2010) [134],

AZVTIHBELTWDAR MLVAD IRT VD +—Z —158 $4f (186 7
B OAvym SRR ERIE LRSS, EAME 69.41 mg/L, A 46.05
mg/L (&P 1.26~510 mg/L) T# 7= (Cicchella et al. 2010) [135].

T FHITWE L TWND I R T 4 — & —42 50 L ONEK 102 300 1 v
U AREEZRE LR, IRXTA T —F =D AREEITEYE
67 mg/L., "9 32 mg/L (B H&iPH 1.5~442 mg/L) . {EKF DI 7 Lk
FEVZEEME 37 mg/L, W OE 29 mg/L (R H&iPH 0.80~154 mg/L) Toh o7z

(Dabeka et al. 2002) [136],

a7 FIIHELTWDAR MVADFTF 2Ty +—2—14 3k (I %7
N g —F— 4 B ONEK 10 30k Oy MBEZRE LR, Ix
TN F—F =DV T LEE (BRHHEH) 1% 62.5~105.0 mg/L, #HAKH
DA LEE (BE#EDP) 13 53.8~92.0 mg/L Tdh 7= (Peh et al. 2010)
[137],

3. BEALDAHILL I LOETIRR

(1) ERfRERE - XERE

% 26 4E[E FFERE - S REICB VT, vy v A0 — RERENRHE IR
TW5, %k (8,047 4). B (8,786 £4) KUt (4,261 4) OFRAER R %
# 3-32 12T (BAE%5EA 2016b) [138],

F3-32 WO LO—BHERE (T2 FEREE - RERE)

1 A1 H%7=Y et Bt ik
R
SEEE | POE | CEEE | PRfE | SESE | HPRE
(mg/ A\/H)
2 (1R ) 497 461 516 473 480 451

XIRE R M OB Bl 20> & O EUZ SV TSR L e o 7,
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A% 22, 23 AEE B - SR FHA R RIEFE 89 180,140 2NN T, LT AD
— AEREOSMNRE SN TS, Bt (11,207 £4) OFEHRE R4 #£ 3-33 12
Y (BASEE Wk 22, 23 FEE RARE - REFRERRIER) [141],

&3-33 HLPOLO—BEREOHH
(ER 22, 23 FEIRER - REREHAE)

s | OANE | P | IERE | RRYE =t Z A )VE (mg)

59 ON, iE | fwzE | & | 1 5 | 10 | 25 | 50 | 75 | 90 95 99
(mg) | (mg) | (mg)

(18 7% | 11,207 | 513 | 272 3 | 106|174 | 218|315 | 466 | 658 | 865 | 1,005 | 1,369

LI k)

XAt BFLImERIL,

(2) *BEEBRONILYCYLDOERBERE

BILFORIEUE CERRTENBIFAHE1075) B\ TIE, REEERMLICKBT
HANTTLAO—HHE Y OFBIEBZED EREE L T600 mgl ik E S AL TU
5o Flo. ANV TLAOKREL LT Ty D ML, BROW OIS LB 25
BRTT, | . BT H ETOEEFEEL LT ARG, ZEEBIUC LD R
DR LZY, K0ENEETILOTIELY A, —HOEBIHZE
SFoTLTEEY, | ERRTHIELEINTWD GHESET 2015) [142],

(3) BEREBRERDAILIVVLDERERE

(R EREERA B OERTFTEICOVT) (CFR264E10H 30 HE &£ #5259
5 (CERR28E9H 30 HIH R H609 512 L W — M) ) 2B\, e
REEARMICHB T 2R U A 7 KR RIZONWT IZB8WT, AT T LD—
HIERH ZEO EIREE LTT700 mgliRE SN TW5, -, HEOHREDH
WIRAHERTRE LT, [ZOBMIINLS T LAEZEEICERET, HEOED
G2 ED N T NGB e L, BV MR E O A
HERF L, A Lo DL DOFHRIEICRD Y A7 KT 5006 LEE
boo | L BERET D EOEEFHEE LT [ RICER T2 2ERICERT 5
HLOTHY, IV T LEBEIZERL CHOEHRIEIC/RD U AT Rl ihb

390 SERE 22 fE[E FAHEREE - SR K OVERR 23 EE R - SRR ICRBWT, hrvy
DITONWT, BHEORML S OBREICIZ, bR GBFORMIZHILSh T
HERSy DD OER) RO & (FERL, S2l. 7'V KORY U7 RO G5
OER) o OEIEDLE EN TV AH[139,140],
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DI TIEHY FHA, | E#ETHrZEEENTWS GEEAET 2016)
[143],

(4) ¥—4 vy bRy MAE

~—7 vy "Ry FHFRICED =2 N E A=y hAET 4 —DFER. N
TREND DNV T AOHEE— HEBEE 49/F, 1995 4/ T 383.9 mg/ \/H,
1998 4£C 400 mg/ A/H . 2005 4T 316.9mg/ N/H L HESN TS, £,
AR DAL T A— HEREX, 1998~1999 £ T 290 mg/ A/H &
WMESNTWD, U ENS, ~—7y b2y NFRICL D h—F L F ATy
MAXT 4 =K OHEE S NND BV T AOEEEIT 1998 4T 690 mg/ A/H &
HESND (RIWREmE TREEh Ly 7 ) (2013) 225514) [31],

4. AL LD—BRIEREDHTE

(1) BKERE

B OLH O AR NDOEKEIZOWT, 2012 F12 1 ¥ —F v PREIC X
DR 2 HEOMRH 1 HOEBKET V7 — MRENE SN TV D, AB &L
1,278 4 DF-H 1 H HOFEOMER, KiEKBROEAREIL, FHIETHE 1,159
mL, & 1,124 mL, F9RETE 1,055 mL, % 1,020 mL, 95 /8\—% o % A /L&
TH 2,400 mL, % 2,200 mL Th o7z, fEREF 3-34 1”7 (IR HS 2013)
[144],

*&3-34 EHELZHDEKEHERER
(FFB 1 BEORELRICED HEHE)

i xR 95 /—t L H A LE
4 H H (mL) | & (mL) | /%4 | & (mL) | 4 (mL) | 2/4% | & (ml) | & (mL) | B/%&
GEMEY) KEAK 390 100 | 390% 542 255 | 213% 1,676 950 | 176%
(In#h) KK 300 500 60% 424 606 70% 1,500 1,500 | 100%
ARIEAK 1 /NG 870 800 109% | 966 860 112% | 2,170 1,800 121%
A= 1) 200 200 | 100% 193 264 73% 500 600 83%

AGEAKHSR [ /NG | 1,065 1,020 103% | 1,159 1,124 103% | 2,400 2,200 109%

R R VIK 0 0 - 142 77| 186% 800 500 | 160%

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

40) WAL NS O AN, T BN T A, TUa ) VRIS TN, T arighv
UL KBACAINT T L ATT VBN T N KRBT T A HLB LY
U, BERYCBRTIKFEAINTT L BBV N, VB EANT T A U U
—KRFEINTT LR CEEZIKFBIINT T NE LT,
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IR D EAEK R 1,798 1,530 118% | 1,936 1,638 118% | 3,570 2,900 123%

(2) BRIZBIT DL HLO—BEREDHTE

RKI =X T T N—T1ZBNC, Eitl. ~4. (1) [ZR#EL-FHET —X
LAV, BARICBTAEEK (R 2T V0 5 —2 =R OUKIEK) K OEEN
SOOIV T LAO—HEREEZHTE LT,

QAN I LDOEE—BERE (FHMLGRELY)

SRXTNT F—F =IO TIL ENICHE L TWAEEI R T VY +—
2 —FR OGN I R TV T 4 — X —FHD VT NREOHREE (A EE
2016a) OINEFHETH 5 23.4 mg/L4Y W=, £/-. IR T LT+ —X
—HOEKEIZEKEREICBIT 2E bKOEMOEKEDEWHETH S
0.142 L (I3 JF5 2013) & H =,

KIEAKRIZONWTIEL, HARRMEEHER > FR 2015 Fhi (LF]) 1T D7KEK
FO N MR HEFHE) OFRfETH D 12.7 mg/L CTHFFEA 2015)
ZHWTe, £, KEAKDOEKEIZEKERNEIZE T 5 KEKO B OEKE
DA TH S 0.966 L (faF 5 2013) % i,

BHFICOVWTL, BEROEEREO RS U & RERIZ, ¥k 22, 23 FEE
B - SRBEPFERDE BT 2Ly AEREEZANS Z L L L, FE
® 513 mg/ AN/ H (EASEE TRk 22, 23 4E[E AR « S iia s pIES)
%ﬁﬁb\f: 42)O

U ENS BRI T DT Lo—AEBREITEARR RFES D T 529
mg/ N/H (9.6 mg/lkg (KE/H) Tholz, AHEER R EZ K 3-35 (TR7T,

W EHEIRXTNY A —Z O RN T LREOHMNEEIE 9.89 mg/L, #AI R TV
Ut — XD T VT LPREOFNIIEIE 141 mg/L, EWNAFERE S A RO
0.897:0.103 % W THH (9.89X0.897+141X0.103) ,

42 PRk 22 AR BLAERE - SRR K OV 23 AEE R - SeEsAICB VT, vy
LAZHOWT, BE ORI D OBEEIZIN A, 5L 5 & OB S 5 O EE
GENTWDZ END, RBERERLONINL T LAO—HY-) OBIAZED LR
i 600 mg (HEATT 2015) ZMME L7k -7,
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F3-35 NIV LDHEE—BHERE (FHHLRELY)

ATy A —HEKE | CASTEVON | KE1kg ¥V OH
IR N AOHETE | VT AOHEE —H
— BB B
(mg/ \/H) (mg/kg AHE/H) ¥
SRTINT 4 | 23.4mg/LY | 0.142 L2 3.32
— X —¥H
KB K 12.7 mg/L3® | 0.966 L2 12.3
'H 5134
At 529 9.6

1) EATEE 2016a OFT — X (2 X 0 BHH L7 inE FEE
2) A5 2013

3) CEFEMFE 2015

4) EAEGEE Tk 22, 23 AEE AR - AR SR
5) REITHARANDERYY) 55.1 kg & RKE,

Q@ALT I LDEE—BEDRZ (SERENRELY)

IRTNT F—F—FIZOW L ERIZHE LT % EE KR OFMERE X %
TNY —F—FHDAN YT LREOREHD > BLikEETdH S 468 mg/L

(B84 2016a) # AW, 70, IR TV U +— 2 —HOBKEIZEK
EMAICBIT DR MKOEMOEAKED 95 N—E L Z A METH D 0.8 L

(fA 5 2013) &Rz,

AGEARIZDOWTIE, HARRSMERER > FR 2015 R (LET) 1231 D KiEK
DTN NRE (HEEHE) OfmEfE 84.8 mg/ll CUEHR T4 2015) % H
Wz, E T KEKRDOEKREICEKEFEICI T 5 KEKDEHOEBAKED 95
N—=t A METHD 2.1TL (HS 2013) % H iz,

BHFITOWTIR, PRk 22, 23 FE M - REFREFIEFHIBIT 2 L
V7 LERED 95 RX—t XA NVETHD 1,006 mg/ N/ H (EEFEE F
% 22, 23 FEERME - REHREFRHIER) 2R\ 2,

UENS NV T 2 BELSIBRL WD ERELTZBEORARICEIT D
v AOHEE — HEEUEIX 1,563 mg/ A/H (28 mg/kg (KE/H) TH-o7z,
AHEERE R A 5 3-36 12”7,
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F3-36 AILUVLDEE-HERE (FEMEORELY)

TN A —HEKE | ANV OIL | (KE 1 kg U720 DD
IR CULOHEE—H | LT LAOHEE —H
B BEE
(mg/ \/H) (mg/kg {KHE/H) ¥
IAXTNT A | 468 mg/LV | 0.8 L2 374
— X —¥H
KB K 84.8 mg/L® | 2.17 L2 184
'H 1,005%
At 1,563 28

1) JEAGEE 2016a

2) A5 2013

3) CEFEMFE 2015

4) EAEGEE Tk 22, 23 AEE AR - R PA RIS
5) REITHARNDERYY) 55.1 kg & KE,

Im-4.

[l PR 4% B8 <5 0D 5T AR

1. EESNATFZEHER (IARC)
IARC 1ZLA FIZRT N T DOETHOWTRB AN EZI T TV D
(IARC 2016) [145].

*IA

CAS No. e Tn—7 s
B Ab v T LEGE (FZEIE < #R) 3 92010
(Calcium carbide production)
RCICXDHBAMBE D (RinLEZEES 2015)

TN—7"1: & MIKLTRBAMERS D,

cTN—T2A B MIXILTEBZLLIEBBAMERD D,

« JN—7"2B: b MIKUTHENBAMEND D FHENEDRH 5,
c TN—T7 3 & MTKT BRDB AT OWNTHEATE 20,
c IN—T 4 B MR LTEZ LS BNAMEETR D,

2. FAO/WHO ERIB SAMMEMEREKSE (JECFA)

1985 fE D 29 [MIEAITHB W T, JECFA (X, 1965 FEIZ Ty v A
® ADI % Inot limited] & 925D 2 4% FrEsE L C Inot specified| &
L, Iy AERMIMTIERT I, BFEROLOEZED 2Ly
U LA L OEIE LN VEEOBRE & VYT AOBRE A R E M
Pl bR HoO_&E L LT 5 (JECFA 1986) [146],
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3. KEEZEMHZER (I0M)

1997 4, IOM O & N %#EES (FNB) 13, 7 T A BRICE S L &N T
WHAEFROIEFIMEZHRFI L, HEHEBEEOS 27— B3 G 6N TS
N T VTV IEBEREOIEFIRAS I S& LOAEL #3952 L LT 5,
PG & LTZIEBNZ BV T, v T AEBRE O 1.56~16.5g/HTH Y |
s 4.8 g/l NIH T o722 &b, vy 750 LOAEL % 5 g/lH GEw;
BEOYT Y A MhkEETe) LFHMIL, FHEFESEE (UF) %220 & LT,
UL % 2,500 mg/ A\/H & LTW% (IOM 1997) [70],

2011 4, IOM 1%, EiRRd UL IZOW TR 21TV, ZNENOFEmEICE
BB IO X SR (0~62H) 122\ T 1,000 mg/ A/H, $hIE (6~
12 2°H) 122\ T 1,500 mg/ A/H, 7 (1~8 %) 122\ T 2,500 mg/ A/H .
T (9~18 %) 2o\ T 3,000 mg/ A/H., A (19~50 %) (22T 2,500
mg/ N/ H . A (BLigE~) ([ZOWT 2,000 mg/ AN/H ., i (14~18 %) 2OV
T 3,000 mg/ \/H ., Fhw (19~50 %) (22T 2,500 mg/ A/H ., A4 (14~
18 7%) 22T 3,000 mg/ N/H ., #Fhw (19~50 %) (22T 2,500 mg/ A/ H
& LTV D, il e O HIFIZ DWW T L Il £ VKW UL 235 E 9 A RILIEERD
SRR E LTS,

UL OB ERIIZOVWT, IOM (2011) 1FRD X DIl _RTW5, £, 0~
6 PHIIZHOWTIEL, 81 DR ARG L LT & 2bikliig 6 NOAEL &
LT 1,750 mg/ N\/BERE LN TWS, ZNEEREOELEEE L7z UF2 TR
L. DB ZITV, 1,000 mg/ N/H & Lz, WiZ, 6~12 A IRIZ>W T,
AR E LT 1,750 mg/ N/ BIZZYTHLHN, ZOFMBEOT —Z B30 7pn2
END, REEEFZEAZZE L, 1,600mg/ A/HE Lz, £72. 1~8 kRl VT
IZ. IOM (1997) T&E L7 2,500 mg/ A/H TIRTE 2 LW )BT AL K
HOHREDOHMN A BB L CHLR Y TH D, 9~18 DO NI HWTIL, BTk
WEASOILEREZZE L, 3,000 mg/ N/H EFFE LT,

W, 19~50 2OV T, T —Z B[R 6 TE Y, LOAEL, NOAEL % Ff
ETHIENTERWED, 51 L EIZHOWTHRE L. £ a2 19~50 7%
IZOWTELS Z 2 75, 51 bl EORANIZIBWTIL, BREAIAICET 2
# (Jackson & (2006)) ZAR#LIC LOAEL % 2,000 mg/ A/H & L7=, Z® 2,000
mg/ N/ H % 19~50 i D% ANIZH1T D UL R EZMRetd D147 HRa &7 2
N, BHEORANTIZION T T ATV A MEBE Azl & ShnEEb
NHZEVRAIE LT, BEOBRATIZIHALS LAY TY A MIbx ) FIHS
TR, BREA ORARITIEEHORA TEW & LOEEORKRA TIE, &
FEREDMR 2 IR T3 5720, R DR D A1V 0 S RN 3 2 it i
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DALV ENZ & AR, NIFEICE Y, 19~50 MO AICE TS UL %,
2,000 mg/ A/H & 3,000 mg/ A/HDOHTH 5 2,500 mg/ A/H & L=,

2B AR - BT OLMEIZONW T, BT T AEREIFIEATNR - IR
DEMEDOZENL EHELTHWAE LW IFHLEH 5 Z L K OERe 5 UL 2% ET
DT —H IR L TWD Z EnG, R - Z3Ilh o & tko UL L, FEER - JE5%
LA oLtEo UL ERLC &2 (I0OM 2011) [79],

4. KEXEFES (CRN)

2014 4, CRN X, AN U LB T Y A N a WKL T — 2 1255
S UKEVMABEE LAV T LY T U A NDOITA X AL 1,500 mg/
N BIZFEE L, ULS® % 1,500 mg/ A/H & LTW\W2% (CRN 2014) [147],

5. RMNBREZEEESR (SCF)

2003 4£, SCF 1%, #/37 ABEIC L 5 & SN TV DA EHG OREFI L5
et L. 2,500 mg/ A/ B OBEUZBWTEIUC L 2B EELNRD LT
WZ &7/ 5, NOAEL % 2,500 mg/ A/H E#H L, UF % 1.0 & L, UL % 2,500
mg/ \/H & LT3 (SCF 2003) [27],

6. BUNEBRETEHE (EFSA)
2012 4F, EFSA (. 2003 4£{Z SCF »3i% & L7= UL O i #17v>, UL %
EETHLBEBOHDHFHZMATROONT, BELRAVEDOLE LTS
(EFSA 2012) [148],

7. EEEAR IV - SRIIIICEATIEMRIIL—T (UK EWN)

2003 45, UKEVM (X, /Lo o AV 7 U X 2 s & W7 M ke ik B O R R
725 — 2 |2 H-S%&  LOAEL % 1,600 mg/ A/H 3l L CTH Y, LT ayT
JRAFDHAZ A L~YL 9% 1,500 mg/ AN/H & LT3 (EVM 2003) [149],

8. E&rm@a

HARANORFEIGERE (2015 FiR) 128\ T, @FEHEIUC X 2R E O
WA HME LT, AR LERENRE SN TWD,

[AARANOBEFERLHE (20156 i) REMmTS] MEFHFIBNT, Iy
U LD EREIZOWT, v 7 vl VIEEREOEFIHE T, 3,000 mg/

8 FTY A B LTO UL, @ ORFELS L OFEE DO LRI,
4 UL ORENREERGEICRESND Z LMD LR, ZEMOFHEIC, UL &Rk
WL Z LR D,
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HU EOBETHMIEI LS T AREEEZ R L T2 & D, RS
BiE% 3,000 mg/H, FHEEMKTF% 1.2 L LT, MELREEZ 2,500 mg/H &
LTWb, E$A®@ﬁ®ﬁ%ﬁ%®ﬁﬁf’@ﬁ%ﬁié’kiiﬂ?%é
DTV A e E2EHTEARICERTOIREXMETHDLELTND, 2B,
17muT_owqu%%@ﬁnﬁ%ﬂ@wt@W@L@E%mmfw@w@;
A3 2014a) [23],

TV AORERERILUELE £ 3-37 [RT (B4 EE 2015) [150],

& 3-31 AL ILDOBEFEREE (ng/H)

PR Bk 2

e *%f ;; e | Bk f;% *i’?“; R | Bk f;%
0~5(H) — — 200 — — — 200 —
6~11 (H) — — 250 — — — 250 —
1~2 %) 350 450 — — 350 400 — —
3~5 (%) 500 600 — — 450 550 — —
6~7 (%) 500 600 — — 450 550 — —
8~9 (%) 550 650 — — 600 750 — —
10~11 (%) 600 700 — — 600 750 — —
12~14 (%) 850 1,000 | — — 700 800 — —
15~17 (i) 650 800 — — 550 650 — —
18~29 (%) 650 800 — 2,500 550 650 — 2,500
30~49 (%) 550 650 — 2,500 550 650 — 2,500
50~69 (%) 600 700 — 2,500 550 650 — 2,500
70 DLk G) 600 700 — 2,500 500 650 — 2,500

T4 — — — —

% b — — — —
9. BEmRXEZRER

BN EZEEBET., BEAFBENSTIMY TREE DV I (TR DB

AT ORI Z 2T, 2016 -9 H | [IREETI VLT KMIOWT, lHE ORFHL
%#E®ﬁW/?A@ﬁ@iL%?5L@ﬁ%2WMmgMH(ﬁwvﬁAk
LC) ERET D) FORE SN ETAN 2 )2 A 578 K5 TEkn L T\ 5,
RIWEZREBERX. WINEHmE TR T 5] (2016) (28T, H#H

DEFELNANSD N AOBEREO EREE LT, b MO 2RI
-5< LOAEL 3,000 mg/ \/HIZ UF 1.5 Z# M L, ULS & LT 2,000 mg/ A/H
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V. %YL
NV-1. ITFRVILOBE
1. iR - A&
~ TR LE, HERHIZEBWT 8 FHICZWILRTHY . b MERNIZEWT
11 FHHIZZWEETHD (EFSA2015b) [151],
VTRV LNE B MCBWTHKAIXTIALTHY, b FOBFEICAER TH D
(WHO 2011b) [4],
~ 7R DIKER T Tl Mg2t & L CIEET S (EFSA 2015b) [151],
~ 732U AMEEWIX, BERME, B EICHER S BIERAISORE THISED
BEHRLE L CHWSHILS (Merck Index 2013) [20],

2. AME
&~ 7320 A
#4, : Magnesium
CAS No. : 7439-95-4 (Merck Index 2013) [20]
JLFiLT : Mg
JF & : 24.3050 (Merck Index 2013) [20]
&= 12

3. MEEFEMHEIR
S VA ENA = LR =S A VY SR I 7 SVAVINNY L QONS /i SVAVINN (9
BV OB TFRIMIRZ R 4-1-1 LD 4-1-2 12T,

KA-1-1 TRV LRVRT A0 LEEHOYEILFHIER

Zapin S/ SN R 734 VN2 Hk
S/ A7 e VA < TR LF ~ T RT A
CAS No. 7439-95-4 546-93-0 1309-48-4 1309-42-8 7786-30-3
===V Mg MgCOs MgO Mg(OH): MgCl,
Sy 24.3050 84.3 40.3 58.32 95.2
(H18)
WyELAOPEIR RAERE SRV FN Rt B | ARRERRER | WifEE, AaER
FaR (°0) 651 350 (4rfiF) 2,800 — 712 (BGRIThEY
W (°C) 1,100 - 3,600 — 1,412
HIE (glem?) | 1.738 (20°C) — — — 2.3
TR S B 0.01 g/100 mL wHiz<n ENE 54.3 g/100mL
(k) (20°C) (20°C)
FEFIZETTFIT N
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byl R B — Filk A Tilg - AT Tha-y : T
(Z D) TUESINRE @ R Tha—y : Y Tha-i . YR
(Merck Index 2013*, ICSC) [20, 21]
£ 4122 ITRI Y LEANOMELLHER
Zap i fici ATT Y U Bk Tk U UEE—KFR U Uk =
S/ S 27N S/ S 27N S/ VNN IR/ Sy NG S/ SN
CAS No. 7487-88-9 557-04-0 13092-66-5 T757-86-0 7757-87-1
(4K 4) (4K ) (M 7k %) (7K )
10034-99-8* 7782-75-4**
(-LAFni) (=)
e===:0 MgSO0, Mg(Ci1sH3502)2 Mg(H2PO4)2 MgHPO, Mgs0sP2
(ki)
MgS0, - 7TH0*
(-LAFni)
ST E 120.36 591.3 218.28 120.28 262.85
(4 4)
246.47*
(-LAFns)
WEEROPEIR MR Wl H R H R HEfEREm R | BafarEn R
B SR (=K Fns) (ZKFni) (CHAF)
(K )
TELRH IR | TR
JEARME RS S ST AR *
(-LAFns)
s (°C) 1,124 (53f#) 88 — — —
(ki)
i (°C) — — — 2.13 —
(=)
EE (glemd) | 2.66 1.02 — — —
(ki)
TR 30 g/100 mL (20°C) I AN CIRr AT TV KRR
@) E<wrn (ZAKFnd) (ZRFn¥) (CHK )
(K )
71 g/100 mL* (20°C)
91 g/100 mL* (40°C)
(-LAFni)
TAfRIE* - Thva-p : R — Tl - IV FiShFE AR
(F D) (k) (ZKFni) (CHAF)

AN MRIR
Tha-jy : LRI
(oK Fnd)
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K4-1-2 TR LIEEYOYELZERY

HIK (8 E)

Es V=g LI fiF e AET A
S/ AN VIR TLF NI RYT L VTR LF
CAS No. 144-23-0 18917-93-6 10377-60-3 13776-74-4
(7 = VB—KFE~ T x €i77))
T A) 13446-18-9*
3344-18-1 SR Fnd)
(Zr o=~z
7 A)
la==: CsHsMgO~ CsH10MgOs MgN20¢ MgSiOs
(7 = UB—KF~ T3 €7N7))
vU L) MgN:0s + 6H20*
C12H10Mg3014 (SR Fnm)
(Zr o=~y
7 A)
PA =R 214.41
e () = Bk 7 % 202.45 14(148]}1,3(3%) 100.39
T A) 9 AN
56.40
451.11 oA Fud)
(SVEN S 7
ES)
W ERR IR - SRR Wim i, M, [k 8BRS
L THHEWVEE €i77))
(=K Fn#m) BN 1 N RN 1
(SR Fn4)
flm (°C) - - — 1,657 (43fi%)
€i77))
89*
(SR Fn4)
s (°C) - — 330 (4rfiR) —
€i77))
B (glem?d) | — — - 3.192 (25°C)
€i77))
1.464*
Sk Fn4)
— 1g/25 mL (%K) | HEFWICELETD NG
TR fRPE 1g/3.5 mL (Z\%)) €i77))
(7K) (=K Fn4) At
Sk Fn4)
- Tha-y : EINZEIE | — -
VAR (=K Fn4) (f7K %)
(Z ) Tha- A"
Rk Fn#)
(Merck Index 2013*, ICSC) [20, 21]
4. %%

Y TR NE BERW O N < DIRNOREFRE ST RV X —EEAE
IZFHGLTWn5,
NIRRT LNRZTDHE AN TR T LNIEE R D AR~ 7R T AE
OFERITIT, HEE5 aM, IR, B, B, 525 2 R ORI RN
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b5, (BAFEHE 2014a) [23],

<~ 7 X7 ML, 325 FELL EORER OFEMACIER ., = X —pEAER . fE
T BT D 1EH. X BEORRL, TREBRSERTIHIERSER SV | Fiz,
RIS E O FRET, RO BT | A OIMEEIZB 5 LT\ 5 (Altura 1991-92
*¢45) [153],

v TRV SA TR E ek TN, AEBRORE TAI & ML, Wi~ R v
A, KBBAE~ TRV UL, VB TRV T LR ERNHDLH, ZTNLHD TFAIE L
TOEMIX, BBECL VKD ZITE L, HHE g+ 5, /2, 2LV A ¥
= OB L EERK O CEME OITE 2k L, IHEEOTTENE Z 5
(B4 S 2007 (Vv Rvy « ¥~ o3P [154],

V-2, R2MICHRIMROHE

B EEFEERT., WINWFHEE T277 VU Vg~ 7 x> v A (2016), [V
VE—KFE TR L] (2012), (AR~ 7 32U A (2010) KON [KER
k=7 %> 7 ) (2007) IZBWC, v 732U AEICET2HMAZEEZ, &
o PR R B2 BEREA 2 SEHE L C U B,

SERINTF—E =TI AN TN, TR TN, AV TN, F RN
LENACY), BRI, BRI, R R OHERE O T L Tnd & S
TS (ARIRTVT 4 —F—e 2016)

INOEEEZ AT =X T N—F 1L v ST AMEA I S E R
L L, T AT o 72,

1. (KREHRE

(1) RAFREZ IR

~ 732V LI AKRNICH 24 ¢ (89 14.3 mmol/kg) Y . 99% A N (=
2 - O 12, 1% RAMNC AT 5, ERRMIER~ 7R T AR
0.7~1.1mmol/L. (1.7~2.6 mg/dL) T& V. 60%73EFLAEME Cd 5 lEHEA
AL LT, 10% 021 F 2 L OBEIERE LT, 30% BT V7 I UfiaEE LT
fAET %, MG~ 720 MR, 15 - BlglcB T 28k L OVEICB T 54
Z XV SN TV D,

45 WINEHEE (277U Uit~ 732U (2016) . [V Ufig—KEYTXT T
A1 (2012) . A~ 2] (2010) KON Kb~ 27 1> 7 A
(2007) IZBWTESHRLTWA kOS5t L7z, AT L,
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— R~ T 7 ADOEBREIL 300 mg/H Th oD, TOHE. B 120
mg D~V I7 RXT T EANRRINEND EEHIZ 20 mg BEHILEIC WS DE, v 7
v AMERENIEE#RENOLG S, ~ 7322 7 LARIOK 30%H fafn% ok
FaPEERR R 2R3 5, v~ 72U AOBRENEDT 5L, ZTORKIZED
W ITTET 5, — ., ~ 77XV LAOBRENENT 5 &, Fr~ x0T L
W I3 FE AR D = B MR R PR IE I AR K 1T L 5, MlE N BRI IC 1T b5~
T3 LAORIUE, — WS BARENGA 4T ¥ =V (TRP) Th %5 TRPM6
KO TRPM7 # 4 L CiThoh 5, TRPM6 DEfnFDZE BRI~ 7 % o v A LSE
FHlEE T,

AR BRERAR R 2 B Lo~ 7 12 U AT, XA Y7 gy 48
PR TH0—F 40 AINT 4 RO FTF I AT ALV ENT
W5,

SRERIR A\ ENIERE 223546, BlET 2,000~2,400 mg/H D~ 7 R T AR5
WIND, ABINTZ~ T R T LOK) 96%ILIRME CHIN IS,

INLRME CTlE, ABINTZ~Y 7RI T LD 10~30% N FHRINSND, ~>
LL—7 DKW BT (TAL) Tid, AN~ 7 12T LD 40~T70%H 7
0—7 4216 XX 7 v —TF 1 1-19 DB 53 2 M R B i AR i CHEIRIN S
Ho ZIHDBIGTOERIZEY | @A T BPRIER OB A IRAGE & ££ 9 1K~
TR LAMIENELD Z ENH D,

AL R Tl AR ENTEY O 5~10% D~ 7 %3 7 L5 TRPM6 %4
T O EEREEIC LV ERINEINS, MENICERYIAENTZ~ T 2T A
I, MERE Lo~ 717 NF N U U ARZHRIZ Lo TRREIICS AH a5
(X 4-1) (Blaine et al. 2015*®) [26] (Fi8),

46)  pREE 2 MO ML DO AMAIDE A L TV DSy, BEARIITITIAN & Kok 2 ) 5 R
V7 Thbd, A4 Nox 7 varawl\lT 420 378I2%, FFEDIRTINRE
DOEWBIZED D L DO H 5,
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B -
RS |
300 mg/day ik

N

I)

e

-—
o

(o ") 120mg ; ok
» ; AT | e | MR - | —
BE | [ — 3 -— |y #
L\_:;{j\\f—/f) f 20 mg - i
{\Uf—ff 2,300 mg Il 2,400 mg )
ﬂl 100 mg .
)
R l 100 mg
X 4-1 RRAICBITEITRI D LR
(2) iR

HEORENOER SN~ 72T AL, 30~40%H3ZE 15 K OG> 5K
NEND, WBHEOIRRETIX, KNO~ T R T LNT U RO EE RS E
EERTHY . REREDDABINDE~ TR T LD H BF) 95%IX RIS
%

AT, BN~ 72T LD 20% 03V FIZH 0 . MW OGA 42 &
LTIE, 7RV T AFEHI Y ULIRSET, BV UL EHEOSAEZRLTW
%o MIENIZIXENE~ 7200 LAEOR) 38% N E £, 1~2%ILMfas R+
IZHFAE L, MR~ 7 %20 DOK) 35%I13 4 37 8 L IR R RZ LT
W5,

Fo, T O~ T2 T AL A ORI, B bOBA, ik~ 7 %
VU LAREOR T1%THY . < OIFHLEYMETIZ, MlaN~ 27 3T AHdg
4 PEETX 0.1~1.0 mmol/L O#iHIZH 25 (Altura 1991-92¢¢) [153],

NI RY T LA T OWIEEREIL, RED EFIZ I RINES ML T—E
OAEIZIN S D REEI DS, JRE O EFAT B LTI & 40 5 52 Bl s K& OVK o
W B e L TR S DRI 5| THERR S D, K EFE IR I I X RE B fin 16
ICEDWIUTAEFN L, FIZZBEE R VSRS X VRIS D B2 b
%o

LTEMo T v T XV T LAFT L ORNFEIL, ~ TR T LA F U RED LR
WZAEWBIA 42 (TIOM 1997¢* ¢35 ] (Hardwick et al. 1991, Fine et al. 1991a))
[70, 155, 1561,
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fifflE LT~ 7 R T LA A DF 5~15%0N/INMED RN Z I L TR S
NHEREINTND, L, w7 RV T 5AF 2 OWIEFE~ ORI &
T%%L%<\itﬁ%ﬁﬁ\@A%\wﬁ%®mé%miof%&W$ﬁﬁﬁ
% (Elin 1987**, NRC 2000**. Verhas et al. 2002**) [157-159],

~ 7RV U ADORFE NS ORIGHEIL, B THEEEEK 300~350 mg/ H
DEEITIR 30~50%TH v . BEEN DLW ERINERIT ERT 5, 4~8EDT
AU T NONETITERENK 200 mg/HDOBRE . ~ 7 %27 LAOWRILRITH
60~70%CTh o7= (B4 2014a) [23],

TR 7R N2 10 ] (25~45 %) Z4F#n& O BMI T~ v F 38 2 BEIZHy
J. MEB%R, v IRV U LAREERIX TN 4 —4%—500 mL (110 mg Mg/L
EBH) B IRXTNTA—F =D (IR TNVT 4 —F—%[2Mg] T XX
IR LI (IRT VT 4+ —F —%[26Mg] THE#R) . 1 H O AIZ 4 HIFRRD
B S D R =R STV D

%@F%\i*?w?¢~&~@&%ﬁﬁbkEA@vﬁ*vﬁA@wm$
DFEIEIE 45.714.6% ThH Y, BREFELIIIX TNV T r—F —Z B L5
@Vﬁx/ﬁﬁ@%ﬁﬁ@$wﬁ(&3iMM)@ﬁ@ﬁ@0t<%MMH%
al. 2002) [160],

SD 7 v & (H, &#E 70 [ZULFO&RGHEZHE L T25Mg] TR L 72 X %
TN — 52— IR A R OB T AR EE ST D

RBR 1 v 7RV MREORWEE S ZI R TNV r—F— TG

D1l mL ®I X T/ 7 4—%— (200 mg Mg/L.) % 4 [A]

@1 mL OIXF /1y 4+ —4%— (400 mg Mg/L) % 2 [A]

@1 mL DOIXF /1LY 4+—%— (800 mg Mg/L) % 1 [H]

AR 2: O~DIZHONWTIE 7 X T MREORWE R IR T LT 4 —

X — B

@[25Mg] CHE L -kl &2 B 515, @E OfE & &5

@1l mL ®I X T/ 7 4—%— (200 mg Mg/L.) % 4 [A]

©®0.25 mL ® I %7 /v 4 —4%— (800 mg Mg/L) % 4 [A]

D1 mL ®IXF /17 4+ —4%— (800 mg Mg/L) % 1 [H]

ZORER, ~ 732U AOEEE, BT OWILE, JR YR QRPN AR
HIZFRETH- T,

AR 1 2BV T, [PMglOWINERITIOORE & ik L TO R U@ DOREDME ) -
7=
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Nakamura 5%, 1[F4720 OKEERKGENF CHEIL, ~ 732U LR
FER @ ERINENMES 72D L LTWD,

#BR 2 [T, [PMgl ORI RIZEDORE & ik L TODORENMED > T2y @D
TRt DO Z T LIZHITWT OB GHEE SRINEOEIIALN R T2

(Nakamura et al. 2012) [161],

(3) 2%

VTR AAF U, IFHBEOERRNIHFET DA A L LTE 4 FHIC
%<, MENE T 2 FHIZZW, BEZHENCBITHIENY 7R T AEIT
21~28¢g (¥J1mol) TH D, KE%Z 7T0kg 42 &, # 14.3 mmol/kg TH Y |
RED 0.034%I2F1%4 5% (SCF 2001*®) [162],

s TIIAN~ 7 32 T LD 50~60%IT B0 LT, om0k
XML T, Z OESITAIIA ~ 7 R T DR A EE N ICHER T 5720
ICHRET D & B2 bD, Flo, IEFME~ 7% U AREITK 0.85 mmol/L

(0.7~1.0 mmol/L) T& % (Elin 1987**. IOM 1997**) [70, 157,

(4) HEitt

i B (6 4) 1I2[25Mgla 50 mg B~ 7 1 v U AR & FrRN G-
L. [RIFEIZ[26Mgl % 120 mg & delHMGEE (FLERME/ 7 — B8t (110/10, wiw) &
LT 360 mg) Zfk#eh L, 120 FEf#% £ CilsEH, R &L O D [25Mg] &
O26Mgli 2 TR 23BN 3 ST 5,

ZORER, MR O2MgliREIX, &5 2.8+2.2 FlZ kK& & ->7-, 5 H
R PP RIE, [25Mgld 7.4%. [26Mgl2t 2.2% CTh -7z, [25Mglid 5 A #EF
IZIERWZEE T, 26MgloFE PP LRS- 12~48 BEftL I A L 72 0 | )
ICR VA ENT 1l ABRE . 5 T2 RR% ETICET L, [26Mglo 5 A [
FHPHEIRIT 6.9~85.6% Td -7~ (Benech et al. 1998*®) [163],

s otk (BB 9~124) I~ 7 x> 74 (160, 170, 220, 400 mg/H) %
GRFEEY 8~9 HM G- 2. MANEIEZ MR T 2R BN EE I LTV D,

ZOFER, ~ 727 AMEREOHEIN O E PRI L, BT o
INE S L7228, BT OWRIRIL 40~55% & K& e Z8hid/a <, JRPPEH
BICHEREICED2BTEBD N o Tz, 7o, w7 X T AOHM (A
O E - JRPEEIE) BNIEIE 0 Lo 72DiX 160 mg/H DBGRETH U |
<~ AT AOERNIFE L, BEEE 220 mg/H £ THEINSE 5 & BEEITHEN
L7273, 400 mg/ H £ THIMM S ® TH 2L EOKRIEZ2BINTRD b vzho T,
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L7z o T, NMRIZEB T D~ 7 2007 LT U ADER 5K IX, BEIZ
#5%&(%5&%%éh1w5(%ﬁ%1%rﬂ[wdo

i B (4 40) ITHEE~Y 72 U L/ (v 712V 0 L& LTEY 344 mg/
H) Xidm~ 27 %7 a8 CEY 521 mg/A) #EASE3RBNER ST
50

ZORER, ~ 72T AMERE O E- T, #EF~ 7 3127 AJEHIEIZ
ITHEINNFRO TN, RP~ 7 327 APEREIIIRE 22RO 5T,
~ 727 ARIRICITBD 3R b (e 1956%¢) [165],

B MIBIb~ 7R U AEROBEE LI EDRPO~ TR0 hA A
I, &5 2~4 FERICE— 2712 L, 6 FFfIZICEE L-LIZE o T2 & s
SNTWD GRIRHMEE T AT T U U~ 7 32w ) (2016) 25514 (Firoz
and Graber 2001 TH|H (Fetner (1978)))) [166, 167].

fim BM (14 4) 121 HAZFH T 48, 96 XX 193 mmol O/KEgfb~ 7% 7
L 4 B L, RO~ 7 3227 AOPEM&EZ 5 3B T S 1T
WA,

ZOFER, T ~OAEME~ 7 32T AOYEIE L, B L 72Kk~ 7 R v
TADEIIESTHMLZ EHRE SN TVWD (Fine et al. 1991b*®) [168],

(5) ARNBIREDFE L H
HEORBENOGER SN~ 72T UM%, ZEHELREIGE RIS D,
< TR ANE RAENICK 24 g (89 14.3 mmol/kg) H Y . 99% 3 HHIEN
(FEITH - W) 12, 1%2MsMC 3 5, IiEF~ 727 LARET
A5« BIBIZ 1 DEE L OVEICRB IT DRHIC L DRI S Tn b
RERIE AR ENIEHR 7256, BiET 2,000~2,400 mg/H D~ 7 X2 U AR5
WAL, AWINTZ~Y T X T LDOK 96%ITRME THEKI I D,

2. ERFMFICLITLHEE
(1) RsEH
~ IR0 MEEMOBIEFIERBR DR R 2 K 4-2 1T,

AV FHECIE MR~ 7Ry T AR L ENTWAR, BARAOEFERILAE (2015) Tl
<~ 7RV AOHESEEIL 340 mg/H (18~29 1% Bk LS TnbZ Enb, HE%E
MR~ 7 32U LAEIHYT2E&EEZIDND,

93



FA4-2 TRV LEEYOERBROREHERICZE TS LDs

Bt ERE LDso (mg/kg {AH) EEL, BATH
(HEREE) (w7 NE L)

Zv b ATFTT7TUUEE 10,000 UL E JECFA 2015**[169]
(FH) =T HXT UL (411%' 2L F)

Jv b RATT VU
(M) ~ 27 %A

IE - 7,500 LA E (308%'LLE) & SR A E E MR E
i 6,000 LI (247 2L E) 2007** [170]

~w A Hifk~ 27 x> 1,050 BRI o~ E R E
(RB) ™ A (268%2) 2007**[170]

7y~ b~ 2,800
CRB)) v A (715%2)

1 ST E (591.24) LJRTFE (24.3050) ZFHWT Y 7R MIHE,
¥2 TR (95.21) LETFE (24.3050) ZFHWT~ 7R 7 AITHE,

(2) REHSGSEMH

D13 BAEEHHE (vHX, EEERE)
B6C3F1 v A (KHEEHEMES 10 IT) (b~ 7 R U L« RKFIW % 3% 4-

31 OXH 7GR E

RE LT, 13 WEREERET 2 B FEis ST\ b

(Tanaka et al. 1994**) [171],

£4-3-1 RERE

BT

0 CeREEE). 0.3. 0.6, 1.25. 2.5, 5%

mg/kg AHE/H & LT

Mt - 0, 610, 1,220, 2,690, 5,410, 11,400 mg/kg {AHEH/H
e . 0, 770, 1,580, 3,260, 6,810, 13,830 mg/kg {AH/H

KRG TR ONTZEFHAT AL, £4320L80TH D,

& 4-3-2 BHFRR

G VLT
5% {Zliii%j][l@ﬁﬂ%ﬂ (Mfeste, P G-4=H1H)
IR AE bR DZE Rk DB (5)
Em*ﬁxﬂ“ii@%‘ﬁﬂ (iii3)
2.5%LA R i St B DN (EREE)

Jbi kR cF B OB (1)
FE AR EE ORI (1)
JR AR e B B DR ()

o FBEIC XD MR L MR A SRR B A BT S e

S77,

94



B EEFEEDT., RINWRHEE (A7 7V Vg~ 7 37 4] (2016) I
BWT, KRBRIZH 1T 5 NOAEL ZfrE &S ¢ 1.25% (HET 2,690 mg/kg (A H/
H. M 3,260 mg/kg KEH/H (v 7 %7 AL L THET 317.5 mg/kg (KE/H .
1 384.85 mg/kg (RE/H)) LHIBTL T\ 5,

296 AR ERE/ENAEHARR (TR, EBEHRE)

B6C3F1 v A (FHEMERES 50 8) (2 b~ 7 Rx v 7 A - NAKFi & 3% 4-
4 DX BTG ZHRE LT, 96 HHREERG L, HIT 8 M [M* k2
4 23RN i ST 5 (Kurata et al. 1989**) [172],

x4-4 BAEXRTE

FERE 0 (XHHEEE). 0.5, 2%

mg/kg KE/H & LT 1 : 0. 570, 2,810 mg/kg {AH/H
#E : 0. 730, 3,930 mg/kg A/ H

ZORER, LLFDO L5 R AR b,

2% GHEOHEIZ ISV T, REIEINIOIH], (iE 7 V7 I 'O, ki
ﬁﬁi\mmﬁﬁi\b%ﬁﬁﬁ%&@%ﬁﬁﬂﬁ;@%%ﬁ@;ﬁ%%
X EE R D)

o8, Has EEOLENIAEREMIGENIAE Y O LS, BE5IZEELZ
K MR F A VITRR D B ivZe o 7z,

BB EZEFARIT, RIWRHGE (A7 7V Vg~ 27 3> v A (2016) |
FUNT, ABR TR @Eht%ﬁ%%ﬁ#ét@@+“ﬁ%ﬁﬁ£ﬁéﬂ1m
RN Enn . ARBRIZEIT D NOAEL O 24T 5 Z L ILE) T/Ruv &
Wr LT\ 5,

@90 BRIE AR (T v b, REHRE)

F344 7 v & (FHEMERES 10 D) (ITHifb~ 27 % v o A - Ak % % 4-5-1
DL PG RERE LT, 90 AMIBMERET 2R BAEBS A TS (i
5 2000%*) [173],
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#4-5-1 MERE

R E 0 (xfHERE). 0.1, 0.5, 2.5%
mg/kg {KHE/H & LT Mt - 0. 62, 308, 1,600 mg/kg {AE/H

M 2 0. 59. 299. 1,531 mg/kg A/ H

FHREHETHBOONZEmETTRIT, R4520LB80 TH D,

& 4-5-2 HHEFR

G HEMERT L

2.5% REEIMOMmE] (1)

Fo. LT XS R A bz,

- 25%HEEHET IV T, —IEMEORE (MERE, BG-0)) . BoKEOWEIN (H
1) | FLEERIK EEESE (LDH) WEMEOAR T (HERE) | FFARRTEE O ()
KOt BB OWRD (MEHE) . AFERERIEOIR T (), a1 27 m—)1
FEORT (KE) | Mgt B &R (JE) W NC~F 7 r e &N MCH
O (i)

< 0.5%LL FEEREOHECB VT, RILERE, ~E/n e B~~~ 7V
v MEDIK T, 2 > 255 —+ (ChE) {EMELRT LI VKRR T 7 &
—t (ALP) {&MEDMK I ONTHERE U o D HEAN

« 0.1% UL BB EREDIEIZ BT, IFARRT EE ORI

FEDIT, ZNOOFANL, UTOXIICEZL TV,

* 2.5% 16 5 O MERE TR 23 & G- RTINS 7R B Ay, & G-I R 2T
K LT BT DWW T REEINC L 0 R E ORE Y 72 0 OA &N
MLz iz kB,

* 2. 5% GREDMEREDTE K BED BN SN HGICERT LB EEZ S
AUTZD3 ) HRAE - RIS K DK FERITHE O Bk & iFWrE T& 7, JRIKDOFF
EXTERDo7z, L L, BESCIEAR, BEENED LTV
ZEMND BERENAKITEE OB L VAR S T b0 s E
Z 6, BHEFHERICZ LUV,

« 2. 5% K EREDHED R EHINIHNIC SN T, BEICLEZB(ILTH D,

- MR FAIRAEE B ORAIZONT, REECI T 5 28 HHO 2L TH
v | IR O REIR MLER O HE I fLgs R SRR B N AL N TE D
TLEV 7 RV U AERFIZERD AL D BRE-C FAXIHER 2 b Bl S
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FLMIFEA T T MREICEL LR ENRNoTZ LN, v TRV Y
LANEEICEM LI LI3Z AN BEFRERIZZ LYY,

« ALP {5 & O LDH &M DR T2 HSW T, D Tl EE D Ak~ — T —
(ZIEEAE N 0 < | HFIEICHARR 2RO e RE N 2 2 & | K Y > oIz
W, MiEA VYT LOEE Z DT, B BHEORFEIT R A D70z
JERBAL T 7o Z b BEERICRHIEIC e By,

* 2.5% ¥ 5 HEDHED ATk & PR D et B DI AT SN T IRE A2 B L
T2 EBZBIL, 2.5%FK 51 D MERE D IR C o B & K& OH X B &8
B LTS0S AR AR E T AR S o 7e 2 &in b,
FEFHIERISZ LV, 0.1%H G4 K O 0.5% 5 51 D FTAH i B B o Jsid
(ZOWT, HEMBEAMEDR 2| #EFEEOZ(LL RN &G, RYE
DFER L ITHIWT L7awy,

LB S, DT, 2.56% 8 G REDMERET 2 & 78R L O 2.5% 4% 580
W CH DAV ARE SIS 2 512 R IR 526 Th 5 Ll L, ARBRICE
B E G-I 6% D NOAEL % /< 308 mg/kg A&/ H ., T 299 mg/kg
RE/A & LTW5,

RGEEFERIT, WNWEHEE (A7 7V Ui~ 27 37 A (2016) |
BT, AR E & Okt E & ORI OW T, B2 b Thd 2 &
SEMEFTR TRV EHET L TnD, 51T, 2.5%H% 58 TR L7 #kE
L HEAO—EEDZLTH S Z & LR ERN 2L 2 D7 WAL TH
5 EMDEMERT R TIE AV o L, ARRBRIZES 1T D5 NOAEL % T 0.5%

(308 mg/kg KH/H (w27 % A& LT 37 mgkg IKEH/H 49))) , M TAGR
BRoOKkEmAETHD 2.5% (1,581 mgkg KE/A (w7 x> 7 s LT 183
mg/kg (RE/H 49)) LHIETL T\ 5,

@90 HEIFEMRER (Tv b, BEERE)

SD 7 vk (F%BEMEMES 10 D) 12V U R— KB~ T RV U L - K%
F 46 DX O GRARE LT, 90 HREREHIRG T 23R £l ST
% (AR EFEABRHE 2007 TolH (XS4 DIMS [ER=AFZERT
2007)) [174],

48 FHTEFE (20100 (ARFEE) 2BHL, ~ /22T ADFT&E (24.31) KUOYE
b~ 7% 0 LK O 517 (203.30) & W THE,
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x4-6 HAEXRT

&

AXIE 0 CeIHEEE). 0.5, 1.5, 5.0%

mg/kg KE/H & LT 1 0, 303, 910, 3,045 mg/kg {AE/H

ME ;0. 347. 1,032, 3,702 mg/kg {KE/H

ZORER, LLTFO L) i AN O bz,

5.0% 5N T, R pH OIK T R ORTEERE Y > DN

* 5.0%% GREDRHEZ F5U T (RE O HIME W], Ao B 7 M OV B2 & D

PN T AT X UVEET I ) T 27 25— (AST) IEMER OVRE
=ZFEORD

* 5.0% K GREDOHEZ VT, NEOFBC A, T IEATET E RO, i

Mo EEORD . BERELLROEME T N o A0
c 1.5%LL FOBHEREOBEICIBUWN T, R Y o
0.5%LL LD HREZIBWT, EEFE O IZHN

RERER AL, Zh DD ZED, U\TODJ:O IELZLTWD,

* REOZBIZOWT, BEHERRAEEITRE O bhauy,

RO ONWT, KEOHB LEE L TWWARWnZ Lhh | &I

K92 2Tl 7eu,

SR EEOLIZONT, W LBHARZETHY | RT —F OflH

NTHDZLENS, TIEFERERITR,

* R pH O K OYR Hp R U /@t%.'b[l ZOWNWT, BRRICKVEELIZY >~

ﬁé‘

A1 A DU - BRI IES < ZETH Y | T OME ) LR U 7 R
U AOMEICZAL TS ST, MR O Y OEFEEIEENL TS
&N, mEFIERITR,

* AST OZALIZHOWT, B TH D T & MO OFTHEREIZ B4~ 5 22 )73

5 ITIRER R R B DGR bR N T L b | mEFERYERITR
Uy,

« EEREUE R DI DWW T, B TH 5 2 & K UM A BT D bR 1 F

WTEBALZRBO IR Do T2 2 &b BN BN TH D,

- RFBEHRZ, T I U LDOFDIZONT, B THLZ E K RT —F D

HHANOZEE TH L Z Lrb, mHEFIERITR,

LLEND, RBERE L. ARBRICBITD2) VB KET I T LD
NOAEL ZA#HBROKEHAETH S 5.0% (ET 3,045 mg/kg (AHE/H ., MT
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3,702 mg/kg KE/H) (w7 3> v AL LTHET 425 mg/kg (KE/H ., MET 516
mg/kg (RE/H) &m0 TW5

BRMEEEERL. WNWRHEE 277 ) VB~ 7 x> 7 L) (2016) |2

BT ARBRIZE T 5 NOAEL 2kt & b iemHETH 5 5.0% (FET 3,045
mg/kg KE/H  MET 3,702 mg/kg (KE/H (= 732w A & L THET 425 mg/kg
RE/H, MET 516 mg/kg AH/H)) LWL TWn5

®90 HEIFEMRER (Tv b, BEERE)

SD 7 v b (KHEMEAES 10 J0) IV ViR =~ 7 32T U A« JUKFIW % K 4-
71 DL REEHAEZRE LT, 90 HMREE LG T2 BAEm SN TN D
(RINRHEE (277 ) Uk~ 7 32w A (2016) 22551H (EASEE
ZRtRBr s 2000 THIH (WMEREARMSIEL L 2T ¥ —REBUFET
2000))) [167].

F4-7-1 AEEXRTE (YUB=< IO LEKYMELT)

FERE 0 CeIHEEE). 0.5, 1.5, 5.0%

mg/kg KE/H & LT 0. 316, 934, 3,242 mg/kg {KH/H

%j&%‘ﬁfn&@%ﬂfu 'fiﬁﬁﬁli\ %4'7'2 @&3&5@ T&)éo

x4-1-2 SR

G HEMERT L

5.0% TR ORRAE K OSBRI £ 5 AL R BFE O BERR  ZR, Hif K
OIREE (HfERE) | RS INHNH] (MEME) | ALP 30 EH (1)

Fo. UTDOX D72t A0 bivic,

* 5.0% & GHEZRB W T, REINOMS, BEEORD (GHHORE)
A NS IRMERSAE (MCV) OB RImER I A3 & (MCH) b
< 5.0% B EHOREICIWT, T 16 (&5F 27 H, 5B LR, #BO
BRI IR, MR FACIEE OHIM & 5 - i), MM, i, BiK. T,
FORAR, BB, L OWEEOMXTEEOEIN, R ERE OB MMER ., 1
BRBEXL O M7 Uy bEOBFEER, MR IR M ER RO T, B
BRg TN T I albATa— VKON 7)) REEOKT
AN H VU o B OMERE Y R EE D FA-

- 5.0% G HEOHEIZ IV T, RIB O EEOKT
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1.5% LA EDOBERETIBN T, #d K& ORI

- 1.5%LL EoF SR OMEIZ BT, R PSR PR R D
0.5%LL LD EREOMEICIWNT, JRILE, JRPFT RV DA BV T LAKEY
WHRIRE O T, JREOHIME M DN K FE OV 49

R EMF T, CNOOFAEZED, LFOXIITBLZL TWD,

C FETHNZDNT, &5 & ORRBEZRIZIA ST,

- JLPHE P ORERE, FEAR, H M OUREE, REHIN O KN N = O
W (BEHHIF O 20T, U VBEC~ 7312 U A OB FEIFERR
iz L pEMkETH D,

< ARFEOHMINHENZ DOV T, 8-, JetRAE K O iR A b 0P JUZ#E A T
FHE DD DREBERNARIZESHDOTH D,

BAKEOHIMZONWT, REDCHEE THOBEIUCLAMKIZLL D EE
Z BB, 0.5% K GREDOHE TR BT OV TIE, #RE, JetkfE
FEO—RAIRBOZALDFRBO T, JRPEMEHEMEIZE(EA 720 2 &)
O, mMEFERERITRV,

-*”Egﬂﬁthowf TR PR AL RO bR o T Z e b,
KEMNED LI L2 D0TH S,

-EM%mﬁﬁwﬁﬁ_owT I BEARAR RO R (2 8 ol i (2 28
ER RN TWNRNT e | S0 RIC L0 A U 2/ R ERMAR A 3R
PR A U723, #BRE O # 5 &SP OFI A & OBSE I W Tk
B O TiE 72w,

- MG AL FEOREOFT RIZHOWT, U UEREOEEIC L 0 B Y R
D EF LIRS, Iy AREIZENRNZ Enb, Y VIREO

K&aﬁW/?AﬁﬁA@%ﬁﬁﬁ@Otoﬁ)?Aﬁg@iﬁuow
RN AR TH D,
hﬁ%i BIFDHEIZHONWT, EARBEOHIMMNRKTH 5,

PLEMNS | BRBRSEMH 1T, 1.5%LL EOF 5HECThH S i 7= 8) A M OIS & $¢
Fiz EIT%.’)”WI:’C%ES ST L. ARBRICE T 2 RIERG IR D
NOAEL # 0.5% & L T\ 2%,

BN EFTESIT. %M%JﬁifxTYJ/&vﬁz/ﬁAj@m@a:
BT, 1L.E%EGHE T B I HKECTRIREIL, ~ 7 % v v AEEHERUC X
FISHEDOENTH Y . HBRHEIC L 5B THDEH DD, ﬂrﬁmkiﬁf

19 HPRRE L OB E AT 0.5%E 5 RED I TR H i,
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5.0% L HHET A DAV m B ORRAE K OJRIRAE (HERE) (2 x TElgt S iz it
P )& B D R L AR | i f OVIR (i 2 s e AT L & L ARRBRIC 31T %5 NOAEL
AMEREE B 1.6% (934 mg/kg (AEH/H (w27 1> U A& LT 167 mgkg (KHEH/
A)) &HErLTWD,

®90 HEIFEMHRER (Tv b, BEERE)
Wistar 527 > b (BBEMEES 20 VC) (CAT T U VB~ RV DU Lk 3K 4
8 DX HMELGIAREL T, 90 HMRHE G T 2R BN Em SN TN D
(Sondergaard et al. 1980**) [175],

#x4-8 AEXRT
FHERE 0 (RHEEEE) . 5. 10 LT 20%
mg/kg {KEE/H & LT 50 0. 2,500, 5,000, 10,000 mg/kg A& =E/H

ZORER, LLFDO L5 R AR b,
« 20% P HREZRBUV T, SETS 4T (ﬁE 60 HLIN, REEHEAIZER), (KHE
HMoORY (e, 8 WMLIRE) | FREGHE A (HE 8 DL, ME 7 P8) . Bl Kk
EORY (M) . FFET O8E A BEOMEME O~~~ 27 U v MEDRED (M
1)

- 10% LA B GREDHEZ I T, Tl <t B = O

« 5% UL FIEEREOMEZ BT, B AR R A o

Sondergaard o3, BRI E & ORI IE, XFHRBECEE CTh > B lEaIK
PR SR TR ISR L7 2 SICEN L SR O~ 7 2o o AEGED
WIS GO B EAKILAE A S E o e ZBR LTV D,

Sondergaard o, ITlEtHf EEOWD 2 wmMEL Lt & AT 7 Ui~
7 %37 A0 NOEL % 2,500 mg/kg (KEH/H (5%#&%5-8F) & LTW5,

JECFA (2015) %, ARBRIIFBANAT LV RAEHTEEINOD D EEETO
AR TCTH Y, & SITHREBRETEI ORI T AERNPRE L TWDHZ Enb, 7
fililciE S Zewnvé LT % (JECFA 2015%*) [169],

BNEREERIL, INWRHEE A7 7Y Ui~ 7 x> v A (2016) |
BWT, FEOMBUZ DWW TIIHEFE T & 72 (Knudsen and Meyer 1975) [176]

500 Sondergaard HOHAFIC IS X | HAKL,
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HLOD, KRBRITEENT VAEZRTBENOH D EHBETORBKRTHD Z &
NE ARKFERICHOWT NOAEL #1554 Z L X TX 200 &k quxzso PN

=

TR BB 3 5 B an e R HlFE S ] TRESNLTW o imME 20 D 5%
BHERICBWTEEREIRBO bR 7c 2 &l _%i‘ﬁf\%f%é EEZ

=L Wb,

(3) EALAM
D6 BRI R BTG/ FELAMEGARER (THOX, BEERSE)
B6C3F1 v 7 A (KBEMELES 50 PC) ICHifb~ 7 %0 L - RNAKFIW) %3 4-
9 DX O PR ZREL T, 96 BEERERG L, W(Z 8 xRkl 2 &
3 23BN EiSNTnDd GRINEHLE T2A7 7V VB~ 7 320 A
(2016) 75 351H (Kurata et al. 1989) (F#8)) [167],

*4-9 HERT
FHERRGE 0 CRIFEEE). 0.5, 2%
mg/kg {KHE/H & LT I : 0. 570, 2,810 mg/kg {KEH/H
Mt : 0. 730. 3,930 mg/kg IAHE/H

Kurata 5%, EGRFOMEMECHEM Y o N8/ A LR OGRS HALTZ 3,
AEEAIEIETWE LTWB, £72, Mo Ak G 2280 n"580 61
7205, BBAMEITFRDO ol s LTV A,

BNEEZESIT. BINWEHMEE (2770 Uit~ 7 327 L] (2016) (2
BT, Kurata 5 OFEREZERB L, RRBRIZEBWTREDPAMEDOREIT L

M LT D,

(4) 4% - RESMH
~ XY AOEEENE T E 2R RIS Lo T,

OFESHHAR (Tv b, BHEOERSE)

Wistar SRAEE T v b CRBMERH TR 0 B 5 M, SR 4 0T (FiatBR) |
KRE22 00 (ORRER)) ICHb~ 7 R T L - NAKFIDRIE TR 410 DX H 72
BHREZRE LT, ik 6~15 HIZEfRE OG- L, 44 20 BICRE % &

SV IIMIZBE T 5 R AL R L AE I FE £ (2010 4F 5 H BMWELAEESR) T8V T, I’
B G- OLEIE, REFERENEZ SRV SICEE L, @H, SEHR H{)i%f”5%

(wiw) ZBZ2 HHREGEETEMBT HHLETRNE I NTWVD
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L CINEKE Ol NS AR IR 2 AT 23 BR2N 5 E ST b (5 SR
5 1996**) [1771,

£4-10 AHEXRT

3
B
R
frit

TR 0 (XIHRRE). 250, 500, 1,000 mg/kg AT/ H

VNG 0 CHfHERE). 200, 400, 800 mg/kg (AH/H

AR OFER., HEWICBW T, HEICEKT 22T b oTz,
JRIRIZBWTIE, AARTENERET 1~4 ], 'BHIIEL 800 mg/kg AH/H
BHRET 16, NEss B OFENERET 4~6 B SN0, 2o D34
FIHME L, RBEL BHREE ORICHBERZITRO ool

2B, TiHEABRO 1,000 mg/kg (KE/H & GEHCBW T, HEWICHEE, (&
BAK T, PR OUKEREA LR S, 2 LB L7223, BRI~ IR
LIV o T,

BNWEEZESIT. BINWEHMEE (277 ) Uit~ 7 327 L] (2016) |
BWT, BE L OREIRIZ%9 5 NOAEL (% 800 mg/kg (AH/H (= 7 % /?
L L LT 96 mgkg (RE/H 499) THY | BEAIEITRD S0 EHET LT
WA,

QEESFMHR (VU ¥, OKE)
GEHRIE &7 VX DO AZR% T0 REf] CEIRATH] : S AG IR 03 3 %%NV&@@&W)
ii&)%ﬁfz 192 el (BRETER « FriC U DT RS IR 4-11
glte Eéht&@ﬁT277J/M77X/?A%&U?ﬂ%$ﬁﬁm
&“Eﬁhéaﬁﬁﬁ)%ﬁméﬂfb % (Gottschewski 1967, Cosmetic Ingredient
Review 1982%*) [178, 179],

&A4-11 FHERE

HERE (A7 7V Ui~ 32y A | kG (E0LE) B (U 16 D) KOV 5.5% ()2
L L) % 70 WP 5- U7 1E, M 14 T ; RE% 192
BERC 5 L7/, e 13 PC)

mg/kg (KE (AT 7V Uik~ 2710 | BALE KT 0.14 mg/kg (KHE
LELT)

1R 30 HIZIB IR ZMAE LIz R, REEICBWTHEZRO RO
BARE (Tc)%ﬁé 70 BRI 5 L=, 9/86 (10.5%) ; &8/@1% 192 BFfIc ¥ 5L
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TRE. 11/90 (12.2%)) (36 HR (BEALE) HE (12/112 (10.7%)) LRFETH Y,
HERTTEITER O bR o T,

JECFA (2015) 1%, ZOEBR TR IN-8EANX. FEMARIALRZE L DSy
MO ST, AT T VUi~ 2 7 LOERRITIOT I 5.5%ThH L8
L., ZoORBRITFMICE S 20nE LTS (JECFA 2015**) [169],

RGEEFEERIT, WNWEHEE (A7 7V Ui~ 27 37 4] (2016) (1
BT, JECFA (2015) Ofrz il L, 62, AlBRITHEHED A THE
M S AU, FEAEFEMERER & U G AR+ THRIEO N - B ORAE N
RIS TH 572 PG bR H 5 2 Lo, AR Tl NOAEL %
BDHZEIFTERVEHETL TV D,

(5) Ef=HEM

Din vitroiRE&

~ TR MEED in vitro BinmERBROE R A2 R 4-12 1T 7,

HEE 2 W T 1 IR 928K A8 Bk BRI [ T & o 7o, (LIRS I 2 V7 Yy
R R ERBR I EETH o T,

@in vivoshEx
<~ 7R U MMEEW O in vivo BinmERERORE R E K 4-13 (TRT,
~ 7 AR O BE U/ MERBRITERETH o T2,

RA4-12 T LEEYICET HEEEEORBRBE (/n vitro)

HErA RERE PO Y TS BEL . RATH
A& it o
WA
a. Bfn T ZERE
HIFZEk | 277U | fiE e HE 5.0 JECFA 2015”
ERRA | BB~ x> | (S typhimurium mg/plate Rt (Saigoh 2001a)
TA1535, TA1537, ROH ET ’
Escherichia coli N 57)
WP2uvrA)
IR 229K Wik~ 7 % | {E Fcre & 100 Rt GREDS 1982”
WE% \”» N A ] . . \ :x‘
EERE | Vv (S. typhimurium mg/plate (feansre | (181]
TA92, TA94, o -
Fﬁ‘g)ﬁﬁ{:k- N
TA98, TA100, B )
TA1535, TA1537)
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IR 229K Wik~ 7 % | {E I & 5.0 JINRE B 1981”
EHRFER | U A (S. typhimurium mg/plate [=YE3 [182]
TA98, TA100, (RFHEMEAL
TA1535, TA1537, RO
Escherichia coli WP2 N5
uvrA)
BImgesk | Wilk~ 7 1 | A SR 40 Kbt HtEe, 1082%¢
7R L= N i ; ; =
75 B j Z LDFL | (S typhimurium mg/plate (katmpe | [181]
R oo TA92\ TA94\ - ~
ROA
TA98, TA100, b £ )
TA1535, TA1537)
BIRZER | Rig~ 72 | Wi & 10 EYun itEe, 10983*¢
EHABR | VU A (S. typhimurium mg/plate (REHEMEAE [183]
TA97, TA98, ROF WIZH
TA100, TA102) b bd)
BIRZesk | Hifb~ 7 | Wi e & 100 EIun itEe, 10983*¢
ERREE | UL (S.typhimurium mg/mL (RGNS [183]
TA94, TA98, FROH I
TA100, TA2637) b nd)
BIRZER | Bk~ 272 | HIE ~H Wit 1y v
THBER | UL (S. typhimurium fs—KFTE~v T H D
TA1535, TA1537, Gt 2 4] (2012)
TA1538 J S - (FASEB1976
cerevisiae D4) (LSRO/FASEB
1976)) [184]
BIRZR | AT T V> | ME ~H Wit 1y v
EHAER | i~ 3 | (S typhimurium £ [ e/ Sy
A TA1535, (FRENEM L | &) (2012)
TA1537, TA1538 . FROH I (FASEB1976
S. cerevisiae D4) NhobT) ( LSRO/FASEB
1976)) [184]
BImgesk | A~ | M & 10 RS A
EHRRE | 2 UL (S. typhimurium mg/plate Kb [ S VNN
TA98, TA100. ey (2010) (Prival et
TA1535,. TA1537, jﬁ(ggﬁg& al. 1991) [185]
TA1538 . I )
FEscherichia coli
WP2)
BIRZER | Kiglb~ 7 | M e HE 5.0 £ [N 1987”[186]
EHRABR | XU L (S.typhimurium mg/plate (RENEME L
TA97, TA9S, ROF WIZH
TA100) b bd)
b. Yt R ELE
et ik | 277V v | IEFLEEEE M B = H 50 JECFA 2015”
w vy | (FrL=—X-+n pg/mL .
91 Ls e, | ABHERLLRE AT I
CHL/IU) TEAET ., HERER] ’
AL
52 IINPRHE [V v E—KF~ X v A (2012) IZBWT,  UEHEHFET O

TA1538 (IZEWTHEHWILD TR b/ & Z4 TV 5, Litton Bionetics fhidiE 72
EENOFHETH D LHIKTL TV D E SN TWD, FASEB 13fig{b~ 7 32> 7 LADOER
JFRHEIZOWTHIETIZARWE LTS, AZESE LTEL, KRBROKE R A 20 & 5F
fliL7z, J &L TW5D,
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Fx 5 H 1,000

pg/mL
REHEMEAL R AT Sy
TEF., FLREfAAL
i}
B A 10
pg/mL
AEHE AL R IR S
TFET., 24 KFfE
T AL R
i MHE b
pg/mL
RS AL R IR fetk
FAAE R, 48 IEfH
HTALIR
REIRR | e~ /X | (ZIBHGRANS (5 | ik 4.0 bk s 1982°®
Hw DAV YA =—R e NARA mg/mL (REHEVEE | [181]
& — it B ok FROFEITH
CHL/IU) N5
R@IKR | e~ 7% | (ZIEGRAI (- | B 5.0 itk D 1981 *®
(i 7S YA ==X+ ALA | mg/mL (FRHHEPEE | 189
42— iR H ke FOF M H>
CHL/IU) M5
AR | fifi~ /% | FEEEME (5 | EiR 2.0 atE s 1984°®
w DAV YA =R« NHA mg/mL (s ML [68]
42— fifi AR H ke FOF MIH
CHL/IU) N 5T
R@lkR | e~ 7% | (ZIEGRAIE (- | hefEE 1.0 e 1983°°
w A «\;4’;(—;( . CAX mg/mL Rt [183]
— iR ke
CHL/IU)

K413 2T LMEEYICET HERBEORBREE (/n vivo)

Ry | RRWT 4 B EH S, FATHE
}Eﬁ% ;lu%

a. QetaiRS

I AFT VY | U A (CD-1, &8 | i H & 2,000 JECFA 2015**
g~ xy | #HE6 L, B mg/kg " Saigoh 2001
9 VIS 1 £ BIE || [Saieoh 20010

g b
(6) RBRFMFICETIZEDTLD

~ X LAORBWEEICOWTIX, AT T U VR~ 7 RV U A RO L~
TR0 NEEOEG LICREBRICE VT, LDso 14+ 7 AT 268 mg Mg/kg &
., 7 v hT247~715 mg Mg/kg KETH -7z,
FAEB G-IV T, I bIERWR G ETH b mEpT AT, ik~ 7 %
UL RN E T MCIREEE G LTRSS T 2 HEO R BB INNH < &

S77,
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NI HOWNTIL, b~ 7 %20 b Nk &~ 7 ARG L=
BRIZI W T, BB AMEDORREIT /2 &Il L7,
AFEFEMEICOW TR, 7 323U LD FEMEAZHI TE 2 M LITE LN
Moz, AT OWTIE, b~ 7 2T UL - SAKFIWE T~ MTHEIRE D
L7 BRI I W TR AT MRS Bt & L7,

BRI DWW TR, M & AW IR 28R Bl I TR EMn 2 v
To Y R B SBR e ON = o AR OB G U T2/ MG RBR I B W CRaETH Y |
VTR DTITERIT & o TREERTE & 7 DB RmEIT 72 v &Il L7,

3. ERZHITHEE
(1) BOF<CE GEFIFHRS)
Kb~ 72> (184 mg/N/H) (w7 x>0 A& LT306 mg/ N/
53 ) Z2HAMEBERLAEZeEHOEIR, 3,112 mg/ A\/H (915 mg/kg {KH)
(vﬁﬁ<tiA&LT1%ngAwﬂGw1mgm;¢Eﬁn5@)%3mﬁﬁ@
L7zAE#SHOLZIRIZE~ 7320 AUEOEEZRER ((REHET7 v e —v
\mﬁﬁT\ﬁwﬁm F) DAL EOHRENRSH S (BIBRA
International Ltd 1993*®, Alison and Bulugahapitiya 1990) [189, 190],

35 D LN~ 7 R UL (44 A (1184g50)) (w7 Uhb L
T229g/N/H 5) ZEG TN L THEERL, 75 5#%I1CE T L7z (Sang 1891)
[191],

(2) BOIEKE (TAHR)

i e N B 14 21K b~ 72> v A (1 HEFF : 48, 96 X% 193
mmol (2,799, 5,599 % 11,256 mg/ A/H 5)) (7% UhE LT
1,166, 2,333 1% 4,691 mg/ A\/H 53 ) % 4 HREIRSE L2 Toh T,
Kb~ 7 32> 7 MEREO R 25 5 £ I FHA A LT (Fine et al.
1991b) [168].

B 2 T K O e 50 44 (18~65 73%) [ZliRfk~ 7 22w A (0 (777 &R 57)

53 Kb~ 7 %7 LDy TR (58.32) RO~ Z7F*v U ADKT& (24.3050) % AW
THUA,

54 1A A% 28.35g & L THE,

55 ik~ 7 %0 ADOy R (120.36) KO~ 7 32U ADR R (24.3050) &M\
THUE,

56) Kfig{b~ 7 x> LDsy T (58.32) &AW T mg [THRE L 7= i,

57 %R L L CRI—#BRE I 60 HIM Y 7 & AR 2 EH &1 5 22 2080,
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XX 800mg/ N/H (w7 %7 AhE L T476mg)) % 60 AREREES —HE
FRRBR M TOILT2, 18 AT FTHINA B2, 6 £ THD 7= DR 2 Hik L,
FDHH 54T~ R T AT TH 72 (Marken et al. 1989)
[192],

AN & W S R IEIEIR & L CRiiR~ 7 2 v U A (BT 4 g/20
. EOHIL 2 g/l FEH) A EIRNE G U720k 24~34 B O4ths 25 4 (F
HEES 21.86 %) (2. i b~ Ry A - AkF¥ (535 mg (/R T L L
LT64mg)) % 4Kl E (w73 U AL LT 384mg/ N/H) (250 UT4E
iz 36 i H & TEET 2 ERRRER 59 BNMTbiviz, 5 AICHERE (EL 2 6,
HRE 2 (5], TR0 1, BEUR 1 BIRCONEDT 16 Aabiv, £DHH 2 408 THi
SATFHGME DR I3 DI D~ 7 x>0 LEEEZ 1L L7z (Ricci et al. 1991) [193],

O oM O EE AT LEE 214 (204, M 14 (42~T73 %)) 12
ik~ 2o (0 (FT71AR9) XL 3,204mg/ N/H (w7 X7 LELT
15.8 mmol (384 mg/ \/H 69))) % 6 WMFEI S 5 “HEMRABRI TN,
VTR LEREED O D 6 HICHE~DRENA LI (FEER (epigastric
burning) /S B, THI2HE]) ., DO H 240N~ T 32T AEREHIEL
7= (Bashir et al. 1993) [194],

PR D2tk 31 44 (CEY4FEHD 57.6 %) 12, KEgfb~ 7% 7 A (250 mg Mg/
N/TH ZZ2JERFICHEE R L . FRIOE RS 221 AU A O Mt &GP TN U e &
750 mg Mg/ N\/H £ T) & 6 2AREBIL, 20%, Kigb~7 37 (250
mg Mg/ A/H) % 18 7> H R S 2 BRRBS Tz, #RBRE 2 47 Mkt
L7z 10 ZiE~ 7 32 v U A BRI L DA FREBILIA LN 0> 7= (Stendig-
Lindberg et al. 1993) [195],

R DM EE OBMER Ot 184 (78RR 64 CEXIFHN 46 %) |
~ RV LERME T4 (535%)) IC3EMDOT T EAREAMM (placebo run-
in period) ORIZ, T ANRT XU~ 7 XU L HBRE (w7 x5 LT
40 mmol (972 mg/ A\/H 60)) % 3 A MBS 5 —HERARI ThO,
B~ (B, TH, W) AL o72 (Zemel et al. 1990)

58) SPHAREL U Chbfa 25 44 (4D 25.00 5%) 1Sk L CHifR~ 7% 3 7 b & B RN 3
5%, BIEOBRE LI,

59 xR L L ClR—#BREIC 6 7 7 v R 2B R S 5 53 2458k,

60 < 7317 ADJF TR (24.3050) & T mg (ZHA L7,
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[196].

w7 dotk 18 4 (22~40 7%) IZLLF O~ 7 37 A ($ERIUIIRIR) KOV

TERDOENENE 1 HTSEREE 5 RN Thiv,

DO~ 27 %+ 7 2 360 mg Mg (120 mg Mg (g~ 7 % 7 4 110 mg Mg &
W =g~ 27 %27 5 10 mg Mg) DOFER % 3 [BIHEH)

@~ 7 x> 360mg Mg (120 mg Mg (AL~ 7 %7 A 90 mg Mg & O}
KEEIb~ 7" %3 7 2 30 mg Mg) DEEHRIZ 3 [HEER)

@~ 7% 5500 mg Mg (KEgfb~ 7 %3 7 4 250 mg Mg DFEH % 2 [A]
B

@~ 7 %72 15 mmol (365 mg Mgt?) (Hifb~2 %R 7 A 0.5 mmol/L6V
DOYEHE 10 mL % 3 [FEH)

O 7 REER % 3 [FIHEHEL

ZORER, FERMISIA LN -7 (Bohmer et al. 1990) [197],

T ARG XU~ 7 32y LAEREYE (180 mg Mg/ A/H  (BEA]) XL 245 mg
Mg/ N/H (FEHRL)) % 3 WHEEERR L7 130 4 (5.3~17.475%) . 112 4 (4~12 %) .
1814 (4~125%) OB KR OLIRITEBNT FHIZA Lo T LG ST
W25 (SCF 2001 7»5 51 (Classen et al. 1986, Schimatschek et al. 1997,
Schimatschek et al. 2001)), [162]

(3)thlawé%%®$aw

IZRFHLISMN vﬁ*v?Aﬁ%ﬁmﬁﬁé@kﬁ%’%#5@&@$¢
Kiﬂ\f\,\%Liﬁﬂy®fﬂk@mﬁb%ﬁiﬂ\_@ﬁjb;KU XTI N—T
ELTUE, T2 RARA U FELTHWSZ &L LT,

TRDFEO NI HED 5 B bIRWERE TREDNR D b7 Dl Ricel
5 (1991) KU Bashir 5 (1993) O#E TH-72, Ricel & (1991) DO#HE
IZOWTIE, w73V 0 2 EORAEBROFNIEHEDOHE~ 7 122U L x i
RANEE G- LT\ b Z &5, LOAEL ORHLE 25 = L i3 imt) & ik Uiz,
—7J7. Bashir & (1993) OHEIL D oM OAREEHT L HEE L ILRE LT
WDHR, w7327 AOBEEBERIZ L > TAEL D TRIXEBEICED2HDOTH
LHEEZEZONDZ END, ZOHEE LOAEL ORI E 325 2 & 352 &)k
L7,

DL, RU—% 77 N—7L LT, & MZBT 58 EO LOAEL
. RANIZHOWT, BHEOBFEUNANL D~ 27 A E LT, Bashir 6

U JHEDEE,
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(1993) DOWENHHF BT 384 mg/ N/ H &R L7z,
7ex, INEREOFHIRIZOWTIE, o2 ARRo biven & 27,

-3, [E<KERR

1. KEKTORT R0 LOBEEKR

HA R SR HERR 4y 2% 2015 4R (BET) 1ICBW T, Rk 25 A KE R KE
Ml < KB FERFEOVEHHEOT — ?#%\@§@1%ﬁw1%ﬁbt
[ 5,835 sk 23T DAKEKRF DO~ 73w AR 62 1%, Rl 3.0 mg/L., #x
KK 20.0 mg/L Tho7-& LTW5D CUREEE 2015) [14],

2. TRINVF—F—HBFOIITRIYLOBELKR

(1) EBERREE

ENICB L CWAEEI R TV +—X—5H 31 80 (HEIRTLVT +
— 2 —MDEFEREDK 85%) DO~ T F U AREEZTAE LR, 0.2~10
mg/L Th o7, E7=. ERNICHEBEL TWAERA I R T/ 4 —& —fH 12 8Ll
D~ T XY AREZFHAE LIRER, 4.2~109 mg/Ll Th o7z (BAG A
2016a) [15],

1986 25 1998 - E COMICENTINE LEZEEI R TV Y +—HF —%4
259 $4i (269 Bl DO~ 7R U AREZWIE LR R, FBIE 4.4 mg/L
(B &P 0~45.8 mg/l) Th-7- (EFES 1999) [16],

2003 FFICENTINEE L7z, RS (1999) THIE L7-#4iN & 138 D4
OEREI X T NVY +—2—FE50 8 (503 k) (FF 2TV IXTLT r—
H—45 REE NI R T VT 4 —F—5 R RUOSMNEEI X T V74— & —H
118 (11D (FFa2T9NVMIFxTINTr—F—8RE IRXTN T —H—
2BILOR ML R —F2 =138 O~ 730U AREZHIE LIRS,
PEFTF 2T NI RTINT 4 —F—D~ 7 %7 MEEITEAE 3.59 mg/L (%
H#EIPH 0.67~15.49mg/L) . EpEI R TV T 4 — X —HHD~ 7 3220 LAEE L
%IfE 1.69 mg/L (Wi H#PH 0.7~4.3 mg/L) TH Y, AHEHEFTF 2T LIXxT )L
Up— R =D 7R AEEITESE 22.1 me/L (B P 2.1~84.8
mg/L) AMEFEI R TN T 4 —H—H DO~ T 327 MR 1.67 LT 4.93 mg/L,
SMEER RV R D 4 —Z —H D~ 7327 AREEIT 20.40 mg/L Th 72 (Fex
A5 2011) [18],

62 < 7R AE=RE 4,118 X0.28 DOFHEAICESWTHEH,
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<sE>

(2) BAREE M

AA, KE, 77 2% 28 MENCHE L TWAHR MVAY 74— —132
O~ 72y MREAZRE L7RER, FOE 18.4 mg/L (B Hi&iPH 0.007
~96.1 mg/L) T 7= (Krachler and Shotyk 2009) [132],

PRI L CWAR VAN S R TNV T 4 —H—56 REID~ 7 R 7 A
JE 2R E LAk g, o 25.0 mg/L (B HH&GPH 0.157~215 mg/L) TH - 7=
(Misund et al. 1999) [133].

KA VIZHIBE L TWDAR MVAY S 2TV 3 —H—908 ikt D~ 7 32
LB AWE U R, POl 21.9 mg/L (B Hi#PH 0.558~242 mg/L) T
-7 (Birke et al. 2010) [134],

AZVTIZHBELTWDAR FLVAD IRT VT +—Z —158 $4f (186 7
B O~ 720 AEEAZRIE LR R, EE 13.22 mg/L, i 6.72
mg/L (f H&iPH 0.26~75.7 mg/L.) T -7z (Cicchella et al. 2010) [135],

JF AP L TND I R T 4 —F—42 3B OVEK 102 3Bt o~ 7
XL LEEAE LR, SXTLUr—F—hO~ 737 LAEEITF
IfiEi 20 mg/L, FRAE 10 mg/L (F& &P 0.66~111 mg/L) . {HEAKF DO~ 7%
T AREITEIE 18.3 mg/L, FAE 11.7 mg/L (R Hi#iPH 0.07~36 mg/L)
T 7= (Dabeka et al. 2002) [136],

a7 FTICHBELTNDER MVADFF 2TV T4+ —F—14 3 8 (IX7
N —Z—A BB ONEK 10 30k O~ 7 3o 0 AREZHIE LR,
RXTNY F—H =D~ T XU LEE (BRH#EH) 1% 25.1~39.6 mg/L, %
Ko~ 7327 LAEE (&P 1% 10.5~34.0 mg/L T ->7= (Peh et al.
2010) [137],

3. BEMNLDTT R0 LDOERIKR

(1) EBERRERE - XEBRE

Rk 26 4EE AR - REFHEICBWT, v 7R 7 A0 — AERENRE S
NTW5D, ¥ (8,0474). B (3,786 4) MO &M (4,261 4) OFHAMEF
F 414 17T (BEAS@E 2016b) [138],
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®A4-14 273200 LO—BERE (260 FERRERER - XERAE)

1 A1 H%77=Y et Bt ik
R
SEEE | PoE | CEEE | PRfE | SESE | PRE
(mg/ A/H)
2R (1L E) 236 224 253 241 229 212

XIRE R M OB B il 20> & OIS SV TSR L 7e o 7,

A% 22, 23 HE[E G - S gHATRERIERE 63 sl|ZB W T, R T AD
—HEREDO AN HRE I TWD, B (11,207 4) OFFER~REAR 4-15 12

T (JBESHEAE SERE 22, 23 4E[E R - %

TRARERIEERE) [141],

z4-15 TR HLO—BEREDHH
(Frk 22, 23 FERREE - *ERAERHAIEE)
s | ANE | P | RRME | ARUE R—tH A VE (mg)
(%) N i | fRE | BRE | 1 5 | 10 | 25 | 50 | 75 | 90 | 95 | 99
(mg) | (mg) | (mg)
WK
(18 7% | 11,207 | 248 | 91 1 83 | 122 | 143 | 184 | 237 | 301 | 363 | 407 | 526
L k)

Khttm, B ImERIL,

(2) XBREBROY IR VVLDERERE

BALFORILUE (CERE 27 ENBFSE 10 B) 1BV T, REKERMLICK T
HY T AT AO—HYT-) OB ZED ERfE L LT 300 mg MF%E S
TW5, 72, 72V U LOKREL LT I~ 732U A, BOW OIS
BRRBHRTT, v I/ RX T AL, < OENBEROEFR 2 & & o3 L ¥ —pE
EETHE L BT, MEIEERZ ERIC R ODICNE RN #E T . BT 5
FCoFEEFHE LT IRMLIT, Z2EEBUICZVEREMEE L2 L0 R
HHETHIHOTIEDY FH A, ZEICERT D EMME (TF) IZ25Z 0350
9, ~HOERABZELF-> T, IR < /NRITARS OB R E BT T
TSV, | ERFRTHZELEESRTWD (HEETT 2015) [142],

63 g% 23 4E[E AR - REHEICB O, BEREAAS. BEOREZENMLE
NTWAREFENFENERELICEENTBY, ~ 732V T AOWTL, 8ERl -
TR BERDR OB EIEE EN TN E STV D ([ESTREE - 5238050

2011) [198],
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4. XTI LD—BHEREDHTE

(1) BKERE

B OLHO AR NOEKEIZOWT, 2012 F12 1 ¥ —F v PREIC X
DR 2 HEOMRH 1 HOEBKET V7 — MRENER SN TWD, AB &K
1,278 4 DF-H 1 H HOFEOMER., KiEKEROFEAREIL, FHIETHE 1,159
mL, & 1,124 mL, F9RETE 1,055 mL, % 1,020 mL, 95 /%—% o % A /L&
TH 2,400 mL, % 2,200 mL Th o7z, fEREFE 4-16 IR T (IHS 2013)
[144] (FH48).

x4-16 B EZHDEKEHERER
(FFB 1 BEORELRICED HEFHE)

i xR 95 /—t L H A LAE
4 H H (mL) | & (mL) | /%4 | & (mL) | 4 (mL) | 2/4% | & (mL) | & (mL) | B/%&
GEMEY) KEAK 390 100 | 390% 542 255 | 213% 1,676 950 | 176%
(hn#h) KK 300 500 60% 424 606 70% 1,500 1,500 | 100%
VSV AN o 870 800 109% | 966 860 112% | 2,170 1,800 121%
A= 1) 200 200 | 100% 193 264 73% 500 600 83%

AGEAKHSR [ /NG | 1,065 1,020 103% | 1,159 1,124 103% | 2,400 2,200 109%

R R VIK 0 0 - 142 77| 186% 800 500 | 160%

Ll e 540 350 | 154% 635 437 | 145% 2,500 1,200 | 208%

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

(2) BRIZEFEIIT RV LO—BEREDHTE

AR =% 7T N—FIZB T, Figl. ~4. (1) TR LIHET —%
Fr W, BRIZBITDHEIK (IR T 00 +— 2 =M OUKEK) LOEED
bO~ TRy LO—AEBRELHE LT,

ORI LOHEE—BERE (FHXWLERELY)

SRXTNT F—F =IO TIL ENICHE L TWAEEI R T VY +—
A —FR A I R TIVYT —F—FHDO~ 7 320 LREOREM (B4 5718
4 2016a) OMENEHMETH D 7.17 mg/L 6 Z iz, £/, SRxT/LU 4
— X — M OEKEITEAKEFREICBIT 58 MKOEHOEKEDEXET
H50.142 L (13 H 5 2013) ZHW\ =,

60 EHEIRTNY 4 —F =D~ 7 X T NREOHNIFEIE 8.53 mg/L, #AI X7
VD gD~ 73T DR ORI 38.9 mg/L J ONENAPE R & i A &
D 0.897:0.103 Z W THH (3.53X0.8974+38.9X0.103)
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KIEAKRIZOWTIEL, HARRMEEHER > FR 2015 Fhi (LF]) 1ICB 1T D7KEK
RO~ 73220 ARE HEFHE) O RETH 5 3.0 mg/L CTHHFEFA 2015)
W, £, KEKDOEBKEIZEKENEIZE T 5 KEKO B OEKE
DA TH S 0.966 L (IaFh 5 2013) % i,

BHEIZOWVWTIL, BB OEEIEDRFED V L FRIC, FRk 22, 28 FEER
Rl - REFERIEF BT 2~ 2 v U A EREEZANDS Z L & L,
e 248 mg/ N/ B (RETTBAE Fhk 22, 23 4FE[E RAERE - ST AR
%fﬁb\f: 65)O

LLENS, BRICBITA~Y 7% 7 LA0—HEREIIEYNLRBELY T
261 mg/ \/H (4.7 mg/kg KE/H) Tholz, AHETHEREE 4-17 177,

K411 TV OLOEE—BERE (FHHMLGRELY)

YRV L | —AEKE — ANY 72O~ | KE 1 kg B2 D
IR TR T LD | TR LOHEE
E— BB — BB
(mg/ \/H) (mg/kg KE/H) »
IR TNVT 4 — | 7.17 mg/LV 0.142 L2 1.02
2 —¥H
VISV 3.0 mg/L? 0.966 L2 12.3
o 2489
At 261 4.7

1) JEAIHEE 2016a OF —% L 0 B H L2 nE S E

2) x5 2013

3) CEFEMFE 2015
4) JEAEGEE TR 22, 23 AEE AR - AR SR
5) REITHARANDERYY) 55.1 kg & RKE,

QT ATV LO#EE—BIERE (SENREORELY)
AR TINT F—F =IOV T, ERIZHE LT 5 [EEE K OSMEFE S 1
TNY =2 =D~ TR T LREOREED 5 b mEETH 5 109 mg/L
(EA57f84 2016a) W\, £/, IR T AT+ —F —HOBKEITEK
HERAEICBIT DR MKOEHOEKED 95 N—k XA VETHS 0.8 L

(IS 2013) & =,

65 gk 23 ARE R - RBFEICB VL, FREREARMS, FEORERP LS
PERHAREMICEEN TS Z b, #HiE—HEIE (CFE72R
AL D) ICRBERELO~ 72T ADO—H YY) OBEHZ&D EIR{E 300

nNTnsHE

mg (JHEHIT 2015) 1INz 2o 7,
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KIEAKRIZOWTIEL, HARRMEEHER > FR 2015 Fhi (LF]) 1ICB 1T D7KEK
HO~ 732U LRE HEEHE) O &iE 20.0 mg/L CGHEFFEA 2015) %
T, F72, KEAKROEKEITEAKEREIC T 2 KEKOEHOEKED
95 N—T U XA B TH D 2.17TL (adh s 2013) & v iz,

BEITOWTIL, PRk 22, 28 FE AR - RBFAERHECBIT 5~
XY LERED 95 N—k U Z A ETH D 407 mg/ N/A (RAETEE F
% 22, 23 4EE AR - RERERIER) 2HW,

X5, TOMOREGE LT, XEBEERLO~Y T X T LAO—HYTZD O
BHREHZED ERETHD 300 mg (GHEHIT 2015) ZEBET 5 EKEL
7": 66) i

LEDG BRZRAEL Y THLN, v /XU L ELERL TS LK
ELTEGEDARIIB T A~ 727 LAOHE— HEIEIL 838 mg/ A/H

(15 mg/kg (AH/H) Th oo, AHERMEEZR 4-18 12T,

®4-18 7OV LOETE-—HERE (SENREORELY)

SR T L | —HEAE — ANY72 O~ | (KE 1 kg 4720 D
IR TR T LD | = TR LOHEE
E— BB — BB
(mg/ \/H) (mg/kg KE/H) ©
IR TVT 4 — | 109 mg/LY 0.8 L2 87.2
2 —¥H
VSTV 20.0 mg/L? 2.17 L2 43.4
B 4074
Z DD £ 300%
At 838 15

1) BS54 2016a

2) 5 2013

3) EEIFTE 2015
4) EAEGEE Tk 22, 23 FEE AR - SRR TIAE RS
5) 1HEHT 2015
6) REIZHARANDOERY 55.1 kg & RGE,

660 SEpk 23 AR[E RAERE - A%

AW TR, 8EH - 77 'L - BBRDROBMITE £

TWRNEEINTNDZ EnD, ZOMOREME L TREHRERMD~Y 7 X T LD
—H Y720 OERHZE&O _ERE 300 mg (GHEETT 2015) ZHE L7,
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V-4 . EEHEE%E 0T
1. EENAAZEH#ER] (IARC)
IARC [~ 7 32U DOFEN AN FEITIT > T2y (IARC 2016) [145],

2. KEEZHZEFR (I0M)

IOM D& EZES (FNB) 1% 1997 4E, @H ORBLUNNDL D~ 7 %
7 AW, Bashir 5 (1993) @ 9 s MtELAREE AT HEE 21 LITH L
TAT O T ERARREBR D5 R 2RI TR 2 H54%E & L C LOAEL % 360 mg/ A/H
ELTWD, 73237 LEOEERIZ L » THEL D FHIZERE TRl TH 5
&S UF 28 1.0 ELTW5, BEORLUIANLD~ 7 22T ADiEE
BRICEVEEZENELLZ LD, BEORMUINNL D~ T R T AT
DOWTULAZRELTEHY, HELOHKA (8%l ) © UL % 350 mg/ A/H &
LTV, 1~8 i D/NNAZ DWW T A D UL ZRE Y72 0 |[ZH#H L72 5 mg/kg
K#E/AH % UL & LTW5, 4k ORFL I Ic DWW T, UL 2Rk & [F CfE 350
mg/ N/H &EFRELTWS (IOM 1997) [70],

3. XKEXxEFES (CRN)

CRN /% 2014 4, ~Z7 x> U L@ ULS Z7Hii L T\ 5,

~ 7R LAOROEBIUC L2 EE R AELEZL, BT T LOEOHIEEAI X
3 FTAIOERWIIRAIZCE D O TH L, HEMELS , BHICHEET 2RENGH
RO FHIE, 400 mg/ N/ HEZB 2 2 BELANL O~ T 27 AERIC L -
TEIVED, ZOFEREBORELMEE )G LOAEL 34572 < . ULS 2%
ETHHO UF X 1.0 3% ThHhoH, CRN IFREFREANIZBITL~ 72T
LD ULS # 400 mg/H & LTW5, AEZELFHDDLH-DIT, BRI & 108
BENZ T TEIRT 2 ZENREE LY, 7Y A N2 BT 5 RIS A
RO TR~ XV T ANEGEENTHDHEONRH D Z LICRE T DX
T&H5 (CRN 2014) [147],

4. BRMEBERHFEEES (SCF). BRMERLTEHE] (EFSA)

SCF 1% 2001 4, w27 ¥ 7 A0 UL Z# i L T\ 5,

VTR LDOY T Y A MERUZ X DO THIN A BT KOV
NI B IV o T 2 5k Er L LOAEL % 360/365 mg Mg/ A/H . NOAEL
% 250 mg Mg/ A/H & LTW%, =@ NOAEL 3@ & DA 5L L RN Nz T
BRI~ T2V T LORENPLELNTZLOTHY . BHLOHEF DO~ S
XU LENE SN2 2 & X% NOAEL OB HICEE SR o722
ED, BEEZ G TOERBYRICKT 5 UL 23§56 Z L ILT&E 72\, SCF
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IZ. NOAEL 250 mg Mg/ A/HIZ UF % 1.0 & LT, BHICMHEET 52~ 3220
LM GREALY), BREEE, 7 AT e, ABESE) K OREMBAHOKIZ
GEND, T L OEEHIIRMT 2k~ 7 % v 7 2EOLEMITXT LT
UL % 250 mg Mg/ A/H & LTW5, Z® UL IZIZi@E O& N M OB o~ 7
XU ATEENR, BN G, B R OV A S ek 2 i AR5 b
LT ns s 52 b, UF D 1.0 1324 THhD, & 512, NOAEL (I8
JE 7 —E M DOFR T DR ﬁowfwa)qDULiﬁ%&Uﬁﬂﬁ%ﬁﬁ
AL 4L EO/NRICEA EN D, 1~3D/NRICONWTIZT—2 03 743< ., 4
ﬁUL@mﬁ&@ﬁA@UL%WE@beﬂﬁﬁé*kiﬁ@Tiﬁwk%
LD T END, 1~3 DN ﬂLTiUL% RE LN oT, 1~3 D
NI ONWTIE, BRAR 4 Ll E /NI T — R0 TR O A BB N &

<, THIOEEBPRENAREERSH L DD, 1~3 EO/NAUI~v TR T LD
B TFHEORBIRZMENE W & T MR IIER2VnE LTS (SCF 2001,
EFSA 2006) [162, 199],

5. EEEARIY - SRIIIICEATIEMRYIL—T (UK EWM)

EVM 1% 2003 4F, =7 XL T LZOWTIlL, Y7V A FDO~ T %D
LZOWTHA XL AL ~ULE 400 mg/ N/H E LT3,

~ 7 %3 v 5@ UL (Safe Upper Level) Z5%E T 2720 DT — X IR +45 T
H5, 384~4T0 mg/ N/H D~ 730 NAFER L T2 B3 KO 72 N & RP5UZ
ITONTZESPORIZIBNT, BETH YV BIET L FTHRIN DR WEIS CHlE
ENTWDR, ZnbOERIIFREXIIEHED~ 7 X2V 0 LB L 7ZHF5E
DL TITRRO LN TN, YTV R "D T R T DI HOWT, A X
A LUL 400 mg/ N/ H (BN DIKEZ 60kg & LT 6.7mg/kg {K&E/H) TIXE
REGAEZENELD LIFEZDLNRV, B MBI FEICIIEHETHLA
EHRNL LN T2WELH D Z L R 5 UF I e,

WE SNTAEZEIELTOS 77X U L EITHERR2NZ NG, 207
A X AFETO T Fy U M I, IJLRSCEEE O L 9 7/
IREMNZOWTITEICHFREALETH S (EVM 2003) [149],

6. EE7mEda
HARANORFEIGERE (2015 Fik) (2B W T, @EHETUC X 2 RS O]
WEAZHAE LT, MR ERENFRESNTNDS
TEKA®@$E@%£%@M5$W)%E@dAjﬁi IZBWT, FHIOD
IEOF N~ 7322 T LAOIE LIREE2 RO D7D DI b HENRIEEEIZR 5
&L WCKREED G OEICHESE AICBIT AT U XA NENLDY 7 X
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U AMERUC L D iR ER B R A 360 mg/H & T 500N EEZ LN
HEL TS, REFEMERTFIZCOWNWT, v~ 732U LAOBEFEIIC L > TAEL D
THINRELRbDOTHY, AW THDZEE2EZD L, FISIC 1 12TV
EIZLTHIWNWEBZOLNDELTWD, TAU T - BT X OREEBRILHEICE
JHEZS QOM1997) ZERHA L. 7 U A2 Mg W ORSLUS DS D
BREDOME LRELY, RADOLE 350mg/H., /NEDOLE 5mg/kg (KE/H & L

T,

PFY A NSOGB DBERND D~ T3 AOBEIRERIC K - T E
LSRRV N A LT LT o EITIR Y020\ ad, B ORMND
OEREOME LR EITZHE LTy (BEA57E4 2014a) [23],

~ TR AOBEBRILUEL K 4-19 17T (EA5EE 2015) [150],

x4-19 TRV LOBEERREE (mg/H)

PE B Bk iy
T NEA T NPAS
s fﬁ;; Wt | Bk tﬁ;% %;;; Wt R | BRR iﬁ;%
0~5(H) — — 20 — — — 20 —
6~11 (H) — — 60 — — — 60 —
1~2 (%) 60 70 — — 60 70 — —
3~5 (%) 80 100 — — 80 100 — —
6~7 (%) 110 130 — — 110 130 — —
8~9 (%) 140 170 — — 140 160 — —
10~11 (%) 180 210 — — 180 220 — —
12~14 (%) 250 290 — — 240 290 — —
15~17 (%) 300 360 — — 260 310 — —
18~29 (%) 280 340 — — 230 270 — —
30~49 (%) 310 370 — — 240 290 — —
50~69 (%) 290 350 — — 240 290 — —
70 LLE (i) 270 320 — — 220 270 — —
(R +30 +40 — —
L — — — —

KOEH DRSS O OBEE O _EIREIZRA DA 350 mg/H ., /NEDOLE 5 mglkg

REH/H LT 5, ZNUSNOET ORI DOEROGE, A EREX

A
=

=]
RE, BETEE DD O R ERERHE O KIHZ T, 2012
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3 A T VB KB~ 72U AREIE L CERUNCER S D54,
BEMIZBREN 2 NEB XD, —ABIGFRELZRET A LE TR\, ] §O
SRR AREE, 2010 4F 1 HIZ XA g~/ 32 v v AO— HEIFFREL 0.3
mg/kg REH/H L RET D, | B ORMEHFEETN, 2007 4 11 A2 kg~
TR LN E L CHEUICHER SN 5E . BREHICBENRNES X
S, —HERHFAELFHETAZLEITR, | 5O/ S dE s 850 & O 2016
11 BiZ A7 7V Vg~ 7320 AR & L CEuICER s b 56,
LEMIZBREN 2 NEB XL, —HEBIGFRELZRET A LE TR\, ] §O
B S ARG A& A 58 K B sE il LT\ 5 [152, 167, 185, 2001,
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V. BAEREZETE

A B DB AT IS TEEACEK O S ZEHEO BRI 4R 5 R0 5 1
TN T L7 T RX T LE JEE) ITHOWT, [IRT LT 4 — &H%(m%
%iﬁw<mﬁ THSIZBWTHE LW LIZET 2D Th D, THHREEIK
BT T —F 0 TN — T YELAHIERE IS OV T R AR R R AR A &
e L7,

FERE LT KT DTN T AL T O~ T T hA T DIEEZEZ, Z I
KT DRI MBREICHBRELT-LOTHL EIN TS Z &b, K
J—F% 77 N—7L LTI, BEOFHMIZAT 2T Y720, AT T LR~
XY LOFEEITH L& LT,

1. AILPOL

N T AFE MTBWTHAHAIRTI VL THY . BRANOBEFHEIILYE
(20154E/) I2HBWT, AR B v o AoH#HESEEIL, 650~800 mg/
NH (HEOFE¥KREL55.1kgl T 5 & 11.8~14.5 mg/kg KFE/H) & T
W5,

TN T DZOWTIHE, EREWE L AW atksrt, RKE®RGEME, B2
ANE, AEGE - FEAEEME K BB OB FEABR R 2 B LR, KIE®R S
BIEIZOWTIE, BEFHNRERLZHM CE 2RBIIGE N o T2, BRA
PEIZOWTIL, AT T AORPALZHMTE DHAITE LN T, A&
B« FEAETIEIZOWTIE, A5 - BAFEHOBREEZ R THAIERD 5o
Tro BRI OWTIZ, BT T AIITAEERICE > THRERIEE 25 L9572
ﬁ&%ri&wk%mbko

BT DHRIZEBWNT, By ABELE I VT TV Y FEEREZ O
Tl%%“sﬁ%ﬁ%é EHIET L, AT TR ) EBEREDSE IR E 2OV TTRBRET L
7=

Gordon 5 (2005) OJEGFELE DAL TIXH 2 20MFEIT /<. BFELIMIK
3,000 mg/ N/ H DTN 7 L 1 D HBEIRUIERER IV T Y iERR &
PHENTZLOTHY, ZnEEmIZHIT5 LOAEL ORILE 3252 L2NEY
&HIWr L7z,

Fo, ERPIIE, I AR EE S TWATED, VT TV VE
BEHRIEO Y A7 RNEmEDH LI TEY, £72. Z® Gordon © (2005) D
HIXRFEH RO N T LOBREN R DZZMN TOREFTHL OO, [FE
B % — i OEMIZEBIT 5 LOAEL OfRHLE 32 2 L HrAEL ML, @E O’
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FLS N ED BT A E L TO LOAEL % 3,000 mg/ A/H & L7z,

KU =X T N—TLLTE, B MIBITA MAZEMRL, & MIBIT5
HRNZHEASE AN T AOEREICET 2 EIMEAZRET 2 Z LAEUTH D
EHIET L7,

KU =% 77 N—7¢ UL, IEnE Tk v A (2016)
CRIBEIC, BEOBELNANSDO LT AOERED FRMEE LT, UF1.5
AV, ULS & LT 2,000mg/N/HET 25 LDy &l L7,

RKI =% T T N—TIZBNT, IXTNAVT+—F—F KEKLKOEFEE
G HRICBIT L0V U 5O~ HEREEZHE LIRSS, FHNe RED
DI 529 mg/ N/H, INT T LEZERL TS EBRE LTSS (G
) ORMLVIZ1,563mg/ N/ATHoTz, IR T4 —F—H K UUKIEK
WD T AOHEE—BEREIX., PR RS VI 15.6 mg/ AN/H .,
EENEO RS Y IX 558 mg/ AN/ H TH -7,

IRTNT F—F —FHROIKIEKEZ BT ORFELSNNED IV LOEE
WREBEL, S A2 TNAT 3 —X—FHKOUKEK L OHEE— BERE (CEHH
2 RMEL Y 15.6 mg/ N/H, SIERED RS Y 558 mg/ A/H) Z@iEORHE
DS E D vy AOERED ERRfETH 5 ULS 2,000 mg/ AN/H & g L7z
R, IR TN T —F SR OKEKRD DIV LOBRUT L - THREFE
FANE U DU A7 TR EHE LT,

2. XTRIVIL

VTRV AT MCBWTHAIRTI AL THY . BARANORFHERILYE
(2015%Fhf) I2BW T, ALK T D2~ 7 2 U AOHEREEIL, 270~370
mg/ N/H (HROFEEREE55.1kg: §5 E£4.9~6.7mg/kg KE/H) & i
TW5,

VTR KTONWTI, EREBWEL AW -atkEE, KERGEE, %

ANE, AT R OBIEFEIEO SRR AGE 2 et LR, ER G
IZoWTHE, BBEWRGETALNEBEI I, b~ R v A - RK
Wz 7 > MRS LIRS T D EORE MG Th - 7=, BB A
PR O A B 2 R TR IR DI o 7o, AFleEE 2 BN T & 2 21 R
"Honnolz, BEEMEICOWTIE, 7 R U LITIEERKIZ & > TRER
RE L7 D BRI A &I LT,
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B DA ERE LR, © M ABFEICE VT 384 mg/N/H (=
&X/WAJ: LC) CTRADIERNBD N2 EnD . BRAIZOWT, #FE O
BHEIUNNSDO~ T X7 5L LTO LOAEL % 384 mg/ A/H & L7z,

KIT—% T 7 N—FL L TE, B MIBUA2EAAZEMAL, B MBI
RIS E - 72U AOEIEICET 2 LIREZREST 5 Z LN EUTH
7 &R L7z,

AR =% 77 N—7L LTk, b M A#FSED LOAEL 384 mg/ A/H (=
TR AELT) ORPATH TH L TR OV TTHE MK, — B~
73T AOBEERIC X > TELZ FHITRE ) >—iaETtdh s 2 &, SCF
(2001) K ONEFSA (2006) 1I~7 % v 0% 7 U A MERUZ LD FHI
DA T B EE ORI SN T~ %> L0 NOAEL % 250 mg/ A/ H
ELTWVWDHZ &, WNZHARANDOEFEIULE (2015 4F£ik) & IOM
(1997) IZBWT, B@HEDOENLLUNNS D~ 72 MMEREOME LR EIE
ADEE 350 mg/ N/ H E SN TNDLZ EEBEEZD L, RAICOWT, 350
mg/ N/ H ZBHEOBHEUNNL D~ T3y T LAOBRED FREE T2 &0
1Y & L7z,

RKI—F 2 T T N—T12BWT, IXTNVU+—F—HH KEKKOEEE

HGIZHRICB T L~ 7327 20— HEBRELZHEE LIoR, FH07% AR
H 01X 261 mg/ N/BE TH o7, £, BRLREBELY THDH0, TOMmOR
CREHRER M) ZMATHELZSLGA, ~ 73V U AL <ERLTND &
RELT-%E (EERE) ORBEHVIZ838 mg/ N/H TH-oT-, IRTNT 4
— X =R OKIEKRPD D~ TR 7 AOHEE— HEIEIL, FHMRRED
D1X138.3mg/N/H, FEIEDRFES VIL 131 mg/ \/H TH o7,

SATNT A —F MR OVKEKEBE ORFELUINND D~ TR LD
BIREfE L, I X TNT 4+ —Z =R OUKEK O OHEE— HEIE (FY
72 RS Y 13.3 mg/N/H., BEREDBESL Y 131 mg/ A/H) Z@E OR
FUNMN LD~ T 32T LAOBRED FRMETH S 350 mg/ N/ B &Lk L7
B, SXTINVT 53— Z =R OIKEKRNS D~ T X7 LAOFERUZ K - THREFE
FANE U DU A7 TRV EH]HE LT,

B, WMRKLABEHY THLIN, KEKER TR T LBEDOEWI R
N F—F—FAICIN A, FOMOREE CREHEERMN) "o~/ R ULES
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SERTDHERELESGS. v 73U LAOHE— HEIEIL 431 mg/ A/H T
HY, WEOREFEUANL DO~ 7 X7 LAOERED ERE 350 mg/ N/H % L
EloTNDZ EnD, BHEOBREUINNOLDO~ TR T AOBIPEENZ /25
WEOBETHOHVNELRD D L& 2T,

3. WE

ERD1. AT T LARKR2. =~ TR AN, BAEERICE S T2 x
TN F—5—FH (FHE - REA) ] ORSHEICOLVT TN < TR T L
(FHEE) OHHEHAZHELRWSEE, IX TN T+ —F =N N 7 AL
~ 7RV AOERUC L o TRFEFENA UL ATtk e B2 6 b,
BB, TRV TLIOWVWTIE, EIRD 2. = Rxv U AEREHELIZER
D, BEOBEUNANS D~ 72T AOERABREIC A LAANWE SEET S
VBN D,
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<B5FE>

BMI Body Mass Index
Codex Codex Alimentarius Commission : [EEELFEEEZES
CI Confidence Interval : 13 #8 X[
CHL F X A =— R « DA X — i SRR kR
CRN Council for Responsible Nutrition
CT Calcitonin : IV h =V
DXA 3 Ptilgil‘-energy X-ray Absorptiometry : _E T R/LF—X HEILIY
HIE L
EFSA European Food Safety Authority : MR & 5 Z2 2R
EHC Environmental Health Criteria : BRERE7 Z 47 V7
EPA Environmental Protection Agency : K[EERER (% #E)T
EU European Union : BRJNEHES
FAO Food and Agriculture Organization : [EJ5H Ak = 261 B
FASEB Federation of American Societies for Experimental Biology : k&
[ A W) FBR R A
FNB Food and Nutrition Board : &/ EEZES
GL Guidance Level : A # 2 A L~)L
International Agency for Research on Cancer : [EFS2N AAFZ0HE
TARC i
10SC I]?ternational Chemical Safety Cards : [EFEE FW)E 22 M1 —
IOM Institute of Medicine : >K[E &= 5EHT
International Programme on Chemical Safety : [E{b W/ E %2
Ipcs | e
A MEFT
IU International Unit : [EBEHAL
JECFA Joint FAO/WHO E{(pert Committ‘ee on Food Additives
FAO/WHO & [F&E MM FE S
LOAEL | Lowest Observed Adverse Effect Level : /Nl &
NOAEL | No Observed Adverse Effect Level : 354 &
Organization for Economic Co-operation and Development : #%
OBCD 1 ety nmase e
PTH Parathyroid Hormone : | FIRR A LVE
SCF Scientific Committee for Food : KN & MBI ZEES
UF Uncertainty Factor : g2 %%
UK EVM | United Kingdom Expert Group on Vitamins and Minerals
UL Tolerable Upper Intake Level : % b RIEH &
ULS Upper Level for Supplements
WHO World Health Organization : LR RS
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