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L

pH %A, BLERA, RERAIE LCHEA SN TEER LY 7 A
(CAS Bk : 62-54-4 (FFE /v 0 LK E LC), 5743-26-0 (HEEE /L
A=K E LT)) KO pH FREEAl BUERK, 1 — A F 7 — K, RKER{LA
E LTS TRk v w L) (CAS Bk : 1305-78-8 (Fg{k /v
YLELT)) IZONWT, BHERBREEE 2 H VTR SRR & F e L 7=,
P W72 BR AR 1L, BEEE v D A BBk v T A BRI v T
LGP & UlEnm i, SMEEE. )R GEME, B A, AR ERE
P, B MIBITL2HMAEICET2HDOTH D,

HERR I V2 0 DR OB I N 0 DA BRE & LT+ e ilBiE 2 A F 7T 5
ZEIETERD ST, L LG, BRI LU NE, i & L TofEHRFC
BOWTIIERA A E N T DAL fRBET D B2 b, Fiz, Bk
AT, KPP TIEAKE RIS LTKEBEI LS TN L0 R TIRREEN A %K
WULUTRBAN D LERD, WTNOGAELEREKISLTESIZHNVT T LA
TN HEEZEZOND D, KEMHAESE LT, ™Y TEgov> v
A ORI TER(L NS ) \ZOWT, BEBE R OV LS w7 WK A g B e L
L7l i 2 D THRABIIZFHMI 21T 9 Z S IXFiETH 5 &Il LT,

BElE e N1 v o o D ORINEIRE /R 2 Fn R & Rt L7263, iy THERS b v
UL RO T b T h] OREMEICREEELIER2 LR bDIT
ol

AREMFHER L LT, BRI LD L BRIEI NS T L VT DR OWEE
BRDZEVEICER DM R 2 T LSRR, Y TR v >0 &) ROESINY) Tk
BTN T D) AZHOWTE, BinwlE, SvEErE, RERG M, BB AR O
TEFE ATV DRR AT 2 &I LT,

AFLZE MRDEENSIE VD AOBEFERE I V7 T U SEGERE,
G BTN R O BR AR B & OBIRIZOWTOFRN L <RBO b, v
7 7T VIEREEIZ DWW TR, fOFERER DR ERH LTRSS, vy
7 AD NOAEL #1525 Z LIXTE W Il Lz, 70, BfA. Bz iE & OE
BREERBIZ OV T, MFROFRERD—EH L T\ &, vy AOFEEIZON
TARBELRENELS BHDHZ D, NOAEL #1525 Z LixTapn e L=, LIk
X0, AEMFHAESE LT, & MBI MAICES< NOAEL #4525 Z L3 T
X7 I LT,



LD Z 26, KEMFHESLE LTI, i e L CEyvIcER S84,
ZEMIIEEN W EB XN, I THER V> D ) KON T v
L] O ADI ZRFET D MBI E R L7,

BB, BAEICBOTEIINY T LS D L) RO TS D L
DN b= HE O ERIURIT, 4T 111.37 mg/ A/H (WL 7L
LLT) LB, HATT AL, A FRED 23 g A EEDLRTEY . A
A ORAMEA & LT OMBRERSEIC LV A LIRRZ A5 2 L 0ien L) BE
TORERD S,



. MBS RME OBE
1. F&
(1) EFAIL DL
pH %Al LG HA, RER(EA (R, 2)

(2) BBlEAILYDL
pH FEAl BOEMAL, A —A F7— K, REBRLH SH3, 4)

2. ERHTDEF
(1) BFBE DL L
W4 Bele o v L
#4, : Calcium acetate
CAS B k77 : 62-54-4 (FEfE 1 v v KK & L C)
5743-26-0 (FEEE 1)V > 7 A—/KFnp & LTC) (B2, 5)

(2) BiEAIL DD L
IEARN 2 IRV AVN
#i4, : Calcium oxide (Lime)
CAS iz 75 : 1305-78-8 (ERfbh vl LT) (B4, 6)

3. 5FX
(1) EFAIL DL
D BEEEDIL S LEKY
CsHeCaOy4 (=2, 5)

Q@ ErEEHIL T L—KHY
CsHeCaOs - H:0 (B2, 5)

(2) BBltHIL P9 LA
CaO (=4, 6)

4. FFE
(1) EFBAILD DL
D EEFEEHIL Y LEKY
158.17 (2, 5)

@ EFEEHILI O L—IKFY
176.18 (=2, 5)



(2) BIlEHAILIIL
56.08 (M4, 6)

5. Mk

(1) EFAIL DL
SR E IS L DRI TRV 7 b ORSHEEETIE, a8L L
TIARSBAEHELEZLOIL, Bl LA (C4HeCaOys) 98.0%LL %55
te, | . MRIRE LT TR HOEKYIZ, AR TREMAEOEWERT, 128
WRTR WD DT DICERR DIZEB VBT 5, ARfhH O—/KFW L, SRR,
TR, IR TH D, | &N TWD, £, FBESFRITEKY & —Kn
MorLtEnTns, (BR2)

FAO/WHO & FRI& SN EMZES# (JECFA) W2 28 1

AN T L OFSHEETIE THRTREBEORE RERTH D, DTN
HEBE DIZB WA T D580 H 5, —/KFPILERIRAE S R SUIM R TH 5,
KIZETRS TS ZTF ATV a— VIR TH D, | E3nTW5b, £,
L) 98.0% L. LAa &) L3 TWVW5D, (BH5)

JECFA TIXimyy Wi o ) 1IZOWT, Ry LK O—ELL ED
KT oOKRY ., KERMEFMEHKE (FCC) TITEAKY DI, BRI HE
& (EU) TldEAky & —KfnpzHflxtget LTnws, (5, 7, 8)

FHMEERE A IS LD & Iy TRERR Vo 0 b ) OREETFIRIT, TRERED
IV T BOKEIRI iR & N R ZRFEHLIE LT 6D, RUKIRIRD B 1K)
PA KIS 2 KR A5, 100°C THIET 2 L AR EL S, LS
T, (ZH2)

(2) BiEHhILI DL
FHH SR I L DN T b v ) OSSR IR, TARMA %
BREL L7 o, b vv A (Ca0) 95.0%0L Ea&de), TANEIL,
H~JKAGOBL, ki, IR T, IZBWIEZRW, ] L LTW5, (B2H4)

JECFA 2B T2 TRt v v ) OSEETIE T7vh UM
FETLH. AR LKARTHEREREOI, R iIHhERETHD, 7V kn
— VB L, =& ) — JVIZRIETH D0, KIZHOT T, WBENH

LR TRWSNEZBRRICOWTIE, B 1 ICAHE L2 =T,
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D, BET L] LxnTWb, 7= MaE%, b v A% 95.0%0 F
aip) LEANTWA, (BHE6)

MEEEE I LAY (B b v v A OBIEFEZ. T TEMICi3E
FHIPR A AT o TRLE SN REE D LS U A SR ThlREWTHEES ] & X
nTnsg, (R4)

6. FHMEEFEOEE
(1) EFBEHhILT D L
BAETIZ, I TEE LS 7 A IZREETH D,

KE T, WS TR v o0 b 13— 24 & 7 &b (GRAS)
WMEO—oL LTHRESNTERY, MIEHEMASE (GMP) @ FCRELA
pH FHIEEAI, MTBhA, @A 4 v HEHAELE LT, —HEH~OMEHANR
HHNTWD, (BE9)

EU TiI, —&MICx LT, B, RREBLIEA] (X o5l &Bh1E) .,
ZEH, pH AL L L TREEFHTHZENROLNTND, F
7o LR A OBEALRESIZS pH O EHWTHEMHT 2 Z B3RO BN
W5, (ZR10)

(2) BiEhILI L
FMlEREE I LU, I T b v o A 1k, BIRAZEERR L TH
ONAEAIKDERDE SN TS, (3, 4)

TR DERAE T V2D LT H D RIKH R OBEAFIRIN & L TRl A
FIR] R0, INP k7 EABER L TR DD IR THER U V> w7 L) S
b0, AL ERM TH LRI TIAL VD L] BIRIEETH D, KK
KIZBWTIE, ALFEMMTH DMLV LT L ERIRHE R TH D AEAIK
FXMET, F—of&aiminmeEshTnd, (ZR3, 4)

KETIX, B (kv 7 ) 1T GRASMEO—o & LTHRESN
TEH., GMP O F T pH A, #bAA —A 7 —FRELT, — KA
S ~OEHNRRO 5 TWD, (BE1 1)

EU Tix, ™ TBfe s o b)) 13— BEMERTL2Z AR5
ncTns, (Bl12)



B A . 2002 4E T A O - A A ESRA R SRS TO T
ARFEHIZPE, OJECFA THEERANZZEVERE® T L. —E DA T
SAPENFERINTEY . o, OQFENONEU #HEZECHEANLELS B D SN T
WCEBIIC LI R E N & Z 2 5 A B IEIMIC W T, %N E 0
FESR A L A< BERMICHEE I R & BIkAT 2 et LT
WD A EEFBE BTN (BRI LY L) ROENY TRAE
ALY D) AZONT OGRS £ LD b2 b, REEEEAR
VR 24 S 141 BOBREICESEX . BREATESICH LT, Bk
B OEFEN SN DO TH D,

7. AMPEEOHE
AR Y 13 R R T AR O R RN R O & % ) kI,
W TEEE I V> w7 A ROV TR b L o7 ) 12oWT, Wi &
L COFREDAIE L OBUS FEEDO R EIZOW TR T2 & LTS, kB, &
BT AN s L LT A, (BIB1. 2. 3. 4. 13, 14)

1. ZLEICHRINROBE
1. KRB
BRILH LS A REL L LT (BB 2 MR A TR T = &
X TE Aol B LY 7 AOERNENREICEE T 23RBS & LT, [45Cal
FERL A b IS MENBIERBD 5 5.

HEfR 7 LS 7 Mk, BNICBWTHIEEA A & AT bAoA T RS 5
LEILNS, LI AL, KB TIEAE RS LU TAKEBE AL ™ 5o
0 ET . S TIRREE T A AN LU CREE A LS T ALY . WD
BAELBREGE L TRBICHN Y T LA AN D EEBEZLND LA END,
Z OO BT M OFERRIC BT 5 40 R G 0. RARICTINY [EiEE S
TN RO TEAE v D &) OFENENBICEET 272175 2 &
& L7,

(1) EFAIL DL

Cai & (2004) O#EIZIUE, SD 7 v b (%8 10 IT) (Z[45CalfEfz 7
NI (BT sELT3.6, 25 mg) ZRRA#KEG T 5RERNFEh ST
Wb, TOREFR, BRI T LGERNOEIGIEL, 3.6 mg HLHHET 60+
6%. 25 mg W HHET 45+E5% ThH o7& SN TWD, T, FHEAIC KX,
SD 7 v b (K810 VL) (Z[5Calffe i 7 b (B e LT 25 mg)
ERRORET RN EMINTND, ZORE, 48 FFRIZIZE DR 82%
MEFIZ K 0.1%2 R FUTHEM S 4L, K 18%AMENITIRFF Sz & LT
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5, (ZH15)

JECFA (1974) OREIC LT, FEEED VU AHEKOEERRIZ, KR O
AP RREREICAD Z L 2BETH L, EEEEET L N TE D L
INTW5, (1 6)

(2) Z0HDHhILL I LIE
@ ;U
JECFA (1974) O#FEIZI IR, Iy D AFVERERTHY ., K
NIZELGFHET D ESNTWD, BEO LY U AMERUZ LR/ 838
MmEnzELTh, AMRIZEENELEZDZ LB ZLNT., BB KED
BEHERH-T-ELTH, BX 0D OERAFECHEMLIZEEDAR,
BREZONDESNTWDS, (ZR16)

Guéguen & Pointillart (2000) OHEIZ LIEL, T T LD
DG ITREBNHLE & BB D —S>ORBENRH D L STV 5, REENG
EE, BELOOEBREEAROBEREIZL > THREINTEY, Eigt+
“HEBLAOESERBICBWTITEND L OT, BEEI LYY AOEBEE
EEOMERHY, PTH- 7V U A—/b (1,25 (OH) oDs: iR E
230 D) RiICEkoTHIBEENTWDEEINTWD, —J., ZEMEEKILE
SALFRAEIZHE > TEL, FIZEIGIZE W TR Hiv, BBE NI L
TWHHINT T AOREIZESKFL, BX I DROFEMICL 2 EES
FhntEncTtnsd, (BR17)

R & dh Bl Z B4 (SCF) (2003) o#ECTHLaIHENLTWD
McCormick (2002) O#HEIZ LiviX, RALNIEEZFR B MTBWT,
BN T DRI ED K 8~23%NZ LI L VRIS & & T
W5, (18, 19)

SCF (2003) o#+ETHAIH SN T 5 Heaney (2002) O#AFIZ L
. BENSEREINEZ LT LAOWRIRIT, WEM., LFERE, &
HOZEDOMORK T DOFELZZ T TERIED 10~40%DHiH LT 5 &
ENTWD, WILENR o720 7 DTIGE N TR S H DN
Wilg, v a2 vl EaREZm L CEPICIt S I Tns, (B
18, 20)

M A i 22 Ak B (EFSA) (2011) O3 I2 B 1 % 51 I L iE, Heaney
5 (1999) 1%, 7R AT 4 37 Bz, [45Cal ks A1 v A L [45Ca]

11



TR A (1T Bl v 7 A8 LT 300 mg. B 10
B2 1,000 mg) (REET VT T AORERY) % HLERE O #E IS 535k
PEMLTWD, ZORSE. 37 AORINEIZOWNT, 300 mg #Y5
T 36.0%. 1,000 mg HEHET 284% ThHh o712 ENTW5, (BH21)

[E] B B B fe A B/ R OR R B (FAO/WHO) (2004) D45 IZ &
X, AT LOBEORIERIT, HERENE ORI T0% & RfES b
D5, FBEEN 2,000 mg/ N/HETHENT L L 3B8%ETRTTLHEINT
W5h, —J BT OWRIEL BEREN DR WKRHIZAR OME Z RT3,
FHEDY 400 mg/ N/ H OFFIC R KIEDR) 35% L 720 | 2 LAE, ElED
HEINCHE > TR T L. 2,000 mg/ A/ H ORI 15%I272 5 L STV 5,

T, AT T AT, BERENDARWVIESICITEICEEEHRE I L I X
., BEREOINCHEW, ZEEEIC L A2WINAEE L LS T0n5, (B
2 2)

HARNORFEIUERE (2010 FhR) ([ZXiUX, D0 20 LT Ol
IR EEREIIKIHIT 203, WAAORICE T 2EBREIL., HAAND
BEOENZ ENSZWNTED, fESNTZRNTOWINEEZZDE EHAAN
WHWD E/MZFHMI L T LE S Al b & STV bd, (B2 3)

iR Guéguen & Pointillart (2000) DOIREIZ LILE, AR L~

U L% 900 mg/ HER L7=54A. 270 mg BNIBE LV RIREN, 2095 bH
JEH & & HI2 130 mg DNEMED 73 & L CTRMENICHE S D & & T
Wb, LB ->T, IKPICRIREND IV T A EIX 140 mg 720, JR
PR E BT 150 mg THDHZ END AN T LNT A E—10 mg &
B EENTWD, AR DL AR O M 2 > VLB B
D ERODINV T LNT U ANR—HYTZD —10mg THDHZ 05, 390
mg DAY T LINBIZIEET DO L, B HiE 400 mg 23 FHHRIN S
héo:@k@\ﬁﬁ\mkfﬁiﬂﬁms%@Qﬁézkmﬁékémf
Wn, (M) (ZR17)

2 AT ol R= ((ERE—JHE) /fERE) X100

12



BANIZEITBHHILHLHEH (1 7)

SCF (2003) O#METHLEIHEN TS Ames 5 (1999) & DHIEIC
FE, %0 D ZA/EROBEFHOREL L/ 72 6] (T~12 5%, %
? 55 FF BHG30 ] (F) 9.3 %) . Ff 88 32 1 (F$%) 9.1 53%) ., ff
AR 10 5] (¥ 8.6 7%)) (2 46Ca (0.4 pglkg) = E& e F3l (6 4 AL
Ty LELT200mg LAT) ZRRHERSE, 4 I D AR
DBIR LB TN T XD 2T 5 AR DWW T, DEX ik

(Dual-energy X-ray absorptiometry : — BT 3L —X B IV H| E )
IR DAENE I TWD, FORER, 46Ca OWINIZ>W T, FF A
fER LD 41.5%, FIR XV 17%% < | B%E (BMD) 2\ T, FF A%
ffR D 8.2%., FfAI LV 4.8%EmM-o7-& ST 5b, Ames HliE, ikE
HMOPNRIZBNT, X I D ZEROBLFRHEBFEI LT LK
N EDOMICEEENBD SN LTS, (18, 24)

SCF (2003) o#ETHHIH SN TS Lorentzon ©H (2001) D4
WXL, B2 2 DRBRROBIE TR LD 00 DRIERIZ OV
T, PEBEZRTEELNE 99 ] (SE#) 16.9 5%) B W TIIENHER SR>
L Tnsd, (18, 25)

v il

N—oR— B RS (1988, 21 hR) IZXKAUE. AKIZITN 1 kg (KEO
1~2%) DAV T ENHDHEINTWD, ZDIH9H 99%ITEFIZHYD ., V
VEgEEILIZeE Rax o T oNE A N (VBT Tl fEsmzEEmRL TH
HEINTWD, I TNIREFRE L TEMFHIICKLATHY . ERK

3 X I DRRKROBIEFLT LR (Fokl1 2M) 1ZHRBEAIC CoTOERAA L, EFRBIETFHE
BEY 37 I BEW,

13



MIZB W CHFRIEES P HER T A1 T MRS (R A AR Z T 2) 2
Vs EENTWS, (BR26)

SCF (2003) O LAVE, WEREDO L0 bA A T E 2K
0.1 uM, FMRIAMNEICK 1 mM FET S & SNTWD, fEBED LT A
R X0, Mg EMastig s T T AOREFEITR 10,000 #%
\ZPRToAU, MR V> T AR L — R IS ICHIE ST g & X
NTW5, ZOMIRED VS Y LAREOHIEIZIX, &, B, BeEICER
TH=o0kRLEy (FIFWRERLVEY (PTH), vy b U A —L KON
Hvy h=r (CT)) MBEb-TWVWDHEINTWD, Fiz, MEIANL D
TRASNTHPEAN O/NMAERLI vy KU TENS OV T NEREZ X 2
MIRE AN T MREDO EFRIZE ST, FAELCRONT2TIDLIR
AFEMERE O, FHIGHE. MO SEENREZ D E SN TW5D, (B
18)

SCF (2003) ®#i# K18 FAO/WHO (2004) O#fiEic T, i
WX =2 N> 7 AOCFIEREBIFE L, WA T LA F 2 (FEREE)
& LTHK 4.8 mg/100 mL (1.2 mM) (£ 50%) 25, 7 =g, U@z D
fhfzA 4> LA LTEEKR E LT 1.6 mg/100 mL (0.4 mM) (£ 17%)
N, T, FAOBEREAERE LTH 3.2 mg/100 mL (0.8 mM) (#J 33%)
WEETDHEESNTWS, (BRE18, 22)

AARANOEFEIULEE (2010 /) THEIHIN TS Bl S (2003)
DOHEIZ T UL, B BAR AN &t 20 61 (22~43 %, =D 5 H 10 BIA
b - F2Elhm) [2oW T, IR 28~36 1., HERK 4~12 BIZ 7 HIH
OHMERBONEf I N TWD, TORE, AL GEtls) o—H¥
Bjh o AEREIL 684 mg/ A/H TH Y, FHFIZ 530 mg/ A/H ., JRHIC
105 mg/ N/H DTN T NadEt L, BT OWRINRIZ 23 % ThHh o7& &
NTW5, T, —H¥E 763 mg/ /BN ER S, #1463 mg/
N B BRI 182 mg/ NH DB 7 KA BT ORI RIT 42 %
TholcbanTnWb, WL, WIERMIZITII LV T AFTFEIZEDET
WINRNEmEDE LTS, (BH23, 27)

HARNORFEREERE (2010 4Ei) THEIHA I TWAD Zhu 5 (2008)
OFEIC LT, FEANLZ T 92 6l GRERBAZERF 9.5~10.5 %) 2OV T,

4 ERSnAEARE A TRRERL, AR, #22TERL, A% R, BHoIry T AREH
FUROLETHE L T U A E RIS 2,

14



AHERBHAERE L N 1~5 O H 25 3 HEOBRENL DAL T AETESE
FH L, DEXEICE Y &G0 FEEZHET 28 BB ER SN TS, £
DOFER., T LAOEBEEIT 444.1 mg/ N/ H, EFEEGIT 162.3 mg/ N/
HThO, BIRELEEEPORHINAIEHEFEIL409% Tho7o & S
TW50e, (23, 238)

Q@ Het
FAO/WHO (2004) O#H&ETHEIH I TV 5% Charles & (1983) @
WEICIE, vy AHEERER L 47Ca & W T RN EhAE R A A
BAOEERBRNEmE SN TN D, O, KE»S OHEE &L 60
mg/ /A (1.50 mmol/ A/H) TholzlEhTWnb, (BM22, 29)

SCF (2003) O#HETHEIH STV Charles 5 (1991) D#HEIC
ZAuE, BEFEAN1THICE B v T AHREER & 47Ca 2 HVW T2 RN E)E
RRAMAA DR FER SN TWD, TORE, WALy ADRE
5 OHEEHEM T 36~96 mg/ \/H ThHolz INTWnDH, LT DA
DG >0 D /N AEEHEHE B X 32~40 mg/ A/H T, MIGH /L7 LR
ORI TEORERIIHEZ D E SN TS, (18, 30)

Itoh & (1998) DOHEIZ LAVX, EFER BARNSME 349 & HARANZL
PE 406 5] (20~79 7#%) ([Z2OWT, A HEEEREE DLy v A RPHE
BEORRICET DM N E i ST b, FORER, MR K,
PR N U o AR, vy AEIEORER DT, 1 g @
T A BER =R IR I N DI, 1~2mg DAL T
DR PR ORI MAERD H AL, 100 mg OF kU v AEEE OB N AL
W 0.5~1mg DI T ARBPEIEOBMAE D bl & ST,

(ZH3 1)

iRk D Guéguen & Pointillart (2000) OHLEIZ LX, B FELE
v MIRFICKREBO N T LEHT 25—, 727 v FTIHRF~
DHEUNR D72 < £y Ty P TIIERBRPEATREZHF TS0, Bk
DRENIZVEHES 28 IR ICIZEZE L enwkE S Tnd, (/1 7)

SCF (2003) ®#AIZ L, A TIE, 8~10g/N/HD IV T LM
SRERIA TR S D & ENTWD, B, D 98%MNIRAE 7 5 AL =

b EME=ERA Yy AE— (GEEP YRR+ R Pk )
6 ZoWMEDOH N T AMERE (444 mg/ N/R) 13, FEERO BANLF LD B 200 mg/ A/ A7 Z &3
SN TWD, EAARAN EIWhNRERSG L LRI T T RN E STV,
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DM, TOWNRIL, BALKME BT 2EEHXICLD LD 20%T,
FEOixEE L CGERME BT 2Z8EItRICE 20 L EnNTn5D, F
e, Ty LAORFPEMEEIR, $ET 40 mg/ N/B ., EEHRTO/NET
80 mg/ N/H. AT 150~200 mg/ AN/H & S TW5b, £z, LT T A
FHEENIZ L WSV, £ D 8% NREMT LV T A LR U TR
W S35 & S TW5D, @5 ATk 80~224 mg/ N/H DIV 7 A3 FHE
FlizPEt SN ESnTns, (1 8)

(3) BEFfg
BN A EERHE (2007, 5 8 ) KUCKEAEMERE FHES
(FASEB) (1977) ORI KauiX, BERRIITHLAE L OWiDs & 30 H 2RI
AL, W SN -FERR ITTEMALEERIZ L U CoA LHEA L TT EF L CoA &
0. AXVeRREKS LTI VLR 7 UREIKIZAY | KR
T COz & HO RSNt an<Tnsd, (B3 2, 33)

2. &

HERR I V2 0 DAL N 0 DR E & U Te m sl 139 1T
[RONTWD, Z 2Tk, RREIEDIH L RERIC, 20O B> T AR
FEWE 2 (BRI E & L 7o B EGRR & OF . S amicmsingy THe v v L) Kk
WY Tty o h) OFEEFTMTL22 8 L L,

(1) E=EH
HEfE 1 Vv 0 D HOW T OBEEHEERBREEO®REZ RWEd 2 LixTx
otz BIEHI VT T MIONWT, BIE TR E R A L 3 2 B AGE
ERREIN TS,

O BlthLIHL
a. BELTFREAZTEZEELT HHR
(a) WMEMERWLSEREARETESALR
Litton Bionetics (1975) DO#REFIZ LiviX, LA /LT T AZDO0
TOME (Salmonella typhimurium TA1535, TA1537, TA1538)
W IR IR R ER (7 L — MK :0.00125 % (wiv) | SRWETE -
0.000625, 0.00125 % (w/v)) BNEfE SN TEY . REHEHELROF
Db LT THTm &N TWn5, (B3 4)

b. ZDDHER
(a) BEEEBZRAVLKRMABELRZ HER
Litton Bionetics (1975) DO#REFIZ XX, LA /L T AIZDO0
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TOWRE (Saccharomyces cerevisiae D4) % 7o (K fa AL #L % 55k
(0.0375, 0.076% (w/v)) MEfEINTEY | RETEERO AT
MirbbLTRETH T IN TS, (B3 4)

@ gIEHhILIIL, KEEIEAIL DD L
a. BGTFRAZEZHEELT 55
(a) MEMERWSEREARETESAER
(b7 L)
AfED (1980, 1984, 1991) O I, W™y T v
7 LT OWTOME (S, typhimurium TA92, TA94, TA98, TA100,
TA1535,TA1537) Z HWN T2 18 7 229822 S alBk (B 5 H & 5.0 mg/plate)
MEINTEY ., RENEHILROFE I PO LT EETH T2 L
EnTnb, (BH35, 36, 37)

OKEAL v 7 )

AfE DS (1985, 1991) O v, Imn® KB L v o A
IZOWTOME (S typhimurium TA97, TA98, TA100, TA102)
W IR 2R A RAER (ks & 10 mg/plate) NEM I TE
D, RENEELROFERIZ» D OTRETH T2 &R TS, (&
37, 38)

b. 2BAREEZHEELTHIAR

(a) FEEEEMRZAVLILEBAREEHR
(AT v 1)

EiRoAEES (1980, 1984) K UMARE D (1998) DA IC ki

. W THEAL LS TN IZONWTDOF A =—RK « NLAAK—
Jili B sk Bs M ia ik (CHL/AU) % AW 7= g a R Ba il ((RENE L
RIEFFAE T D 24 e K TN 48 IR O e LER) (fz =i H & 4.0 mg/mL)
MERSNTEY . HEIRETEBMETH 7208, ZOMOIRE TIX
BEETholm &N TS, (B35, 36, 39)

CN USRS

FROMEARR S (1998) oA XiuX, W [k
L] oW ToO CHL/IU AW gmfkia il (ke fE 0.25
mg/mL) AFEINTEY | REHEMERIEFE T TRETH -T2 &
SNTW5D, (ZH39)
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Q Erik

a. BGFRAZEZHEELT 55

(a) WMEMZRAWVWLIBIRERETERAR
JECFA (1998) O#EIZEIT 55 HIC KX, Zeiger & (1992)
X, BEBRIC DWW T OME (S typhimurium TA97, TA98, TA100 K ¥
TA1535) # AW/ HIFERERRE (LA FaX—Ta ik
kA ®E 1 mg/plate) #Em L TRV, EEThoTc STV 5,
(M4 0)

b. 2BAEEZHEIEZELTIHAR

(a) FEEEEMRZAVLIEBAREEHR
JECFA (1998) O#&EIZHIT 55 HIZ XX, Morita & (1990)
%, BEEBIZ OV T CHL/IU % MWz ek Bk (ke fE 14
mM) ZFEE L TBY, EETholzt &N T3, (BE40)

JECFA (1998) O#& 12T 55 HIZ LuX, Sipi & (1992) (3,
FHEERIZ DUV T O RN U > BRI IE & U 7o dilfik e o 70 IR A iR (B
mHE 10mM) 2EMLTEY, BifETholcbannTns, (R
40)

@ EEEEHEOFEDH
Bl L 7 DOV CHIEE & W 718 IR 22888 BB Clifatt ¢ -
7. Wy T8EAb v o ) 1IZ2OWTIX, Iin vitro 3Bk CYL AR B w5
FYEDEGIENTE O bivie s, RAHED 10 mM #8225 H&IZE W T
DHTHY , AR E o TR & 72 2 Yo (R B FH M OFEILTAS &
LTV, I KB L V> T b S OFERE TIEE R 229 A BB
DGR RERBR T RO ENRE I N TWD, Fo, BIRIZOWNT
DIFFIERE R ML 2 O 5 Ge R B H R CREME 58 AT\ 5 25 pH
DX TIZL D HDOT, FIROBLBEEICER T O TIERNEEZ IO
oo UL EZRERINTHIBT 5 &, REMFHAESE LTI, ™Y THER D
NN KON TER L V> T A ITIZAEMRIC & > TREBERIE & 72
LT nb D EEZ D,

(2) &a=EH
Wy THEBE v o ) IS TER b I v o ) o vs o L
HERE & Ul a BT AREBE S L CiEER 1 O LS mER D
Do
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F1 [UEUECEIIHABRERE (ALY LIER)

P 5 BRI E dhE (PERI) LDso (B v 2
LELT)
(mg/kg &)

o BEfiE L > T A 7w b (RB) 4,280 41
& HEz 7 v b (RHEY) 3,530 33,
40
Z v b (RH) 3,310 3 3.

40
7 v b (RH) 4,960 33,

40

o AR 7w b () 5,000 (3,566) 4 2
(U DR 7w~ (M) 5,916 (4,220) 4 2

~ A () 4,226 (3,014) 42

~ o (M) 4,052 (2,890) 42

| KERIL T V7 A 7 v b (R 7,340 (3,962) 4 3
A A A 7 v b (H) 3,798 (1,033) 4 4
Z v b (M) 4,179 (1,137) 4 4

~ v A () 2,045 (556) 4 4

~ A (M) 1,940 (528) 4 4

&0 PRER T L3 7 I 7 v b (REY) 6,450 (2,577) 45
7w~ (M) 2,000 L |k 21

ey TN RTINS 7 v b (RH) 10,000 (930) 18

(3) REHRESEH
Bt A v D DX ERE 1 V2 0 A O AR O P 5308k O pli g & iRl 5
ZEIETERN ST, EOMD AN T N RO 2 9 5R M E L LT 8
BHEBEMHICETARBEE LTUTOL Y R 0RH 5,

D HAILTHLiE
a. v FZ2AVEEIEALYD L ERRERSESHRE
Pamukcu & (1977) OHEFIZLUX, 40 Bz 7 >~ b (MBI -
BREE20P0) 1T, HAbH LT A (0. 2% : 0. 2,000 mg/kg KE/H (7
JI e LTO0, 721 mgkg KE/H) % 12 7~ A MR G T 55

7 JECFA THWHR TWAH#EE (IPCS: EHC70) % MW CERE & HEE,

ke e BT A
i HBi(kg) (g@]E%/ H) (ef Eg) el
~ U A 0.02 3 150
Zv b ) 0.10 10 100
v b (#) 0.40 20 50
A X 10 250 25
7 H AT E 60 2,400 40
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BRNER STV D, ZOE, A, KE, BEE, R
frdr (4, O, PN, MR, PRE&. VEALE) . At (TEIRE . BEDE)
IZBWT, W E O 5ICEE L= 2LITBO bz nol-E & T
W5 (B4 6), KEMFESL LU, ARBRIZ-HEDOHORERT
HHZ LB, NOAEL 2155 Z LIZTE AW &l L7,

b. A XEZAWETILIAVEAILYOL2 BREREEHHER
SCF (2003) Oo#ETHHIHI N TS Zawada © (1986) D
(ZRAVE, BERL Lo A X (B BEME 10 T) 12, 7 va gy v s (100
mg/kg : I/ AL LT 465 mg/kg RE/H®) & B4 D (10,000
U/kg) % 2 MR 53 2 RN E ST\ b, TORE., HEER
BT LAUE, K 7R T AE, ZRIE, BT L F Y
VLRV XY LDy EHERER O, DGR MR O, D
O, HFERIOE K, SREEIRRFLOB R BB iz b Sh
TS (18, 47), KEMAER L LTEL, ARBRIT—HEOAR
DREBETHDHZ D, NOAEL 21525 Z S1XCTERW B LT,

c. TRERVWEEZYVEAILYHILRUVARIREA 28 BEIRERSEHR

§&

SCF (2003) o#ETHHIHEINTWD Hall 5 (1991) O#EHAIC X
Ui, Hampshire-Yorkshire 22 MifdE 7 % (K- RBEMERE 4 VT) 2>\ T, %F
EEDIZD, R2O XD RIBEARGHARELTHE Y VBAINVT T A
EAIKA % 28 HIMRGT 2R BMAEm I TWD, ZORE, &5 28
Atk E Tz, @RET2IE, ®, ®OFFTENEI 2L, OFET 8 LA TH
LS TnWg, Kfgix, NG 4 @E TOMIZKET L,
BofER, ERINEL TH-o7mE SN TnD (218, 48) , K
AR & LT, ARBRIIETUANOFT RIZ O W THE ST
WZ ES, NOAEL #1525 Z LT TE 20 &l Lz,

8 C12H22CaO14: 4+ & 430.37 (—/KFndm) & L CEHE
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=2 Hall 5 (1991) ORAEBRICH (T L KT

iEd I AR (% VoH&E (% (mgkg
(mg/kg {K&E/H)) {KE/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)

d. Sy rEAVEREHAILL DL ARREKRSSEHE

SCF (2003) O THEIHE TV 5 Bogden & (1991) DORAEIC
FAUE, BEFL L7z Wistar 7 v b (BBEME 8 L) (ZIRBE I V> T A (0.2,
4% : v e LT 200, 4,000 mg/kg ARE/H®) L& (BKkFiZ 0
1.0, 100 mg/L) % 31 MR G T 28BN EM I TWD, O
B, EEEIZHOW T, 4% 5HET S IO T NFRO H v, FORE R,
B IRAE RS AN BN E SN TS, KEIZDOWT, 4%73/1//
U A GREARECEINMGE R 3RO bl E STV b, —fiRIREE

DT, 4%7'7/1//'7ATQ5E$’CEI1F@J:%WM?5?')?)2}”1/71& ST ‘é
BERIZ I T HHEN, i, 8. AT T AR TR ABEREL
Tefb R, 4% N0 LEGFETR R, IFIROSEH 'O, KRG O
v TRV L, SREFREOBONBOON-ESNTWS (B 8,
49) , KEMFAES L LT, ARBRICB T DT, Bisa L ORM
Bt IME EAHIZE S NOAEL % 200 mg/kg (RE/H EHi L7z, 7=
L. ARBRIZAERTOALN 20 N WD I LG, Iy Y
LR D NOAEL OBz IZHWRWZ & & LT,

e. IV FERAWVWEREBHILIOILI FRIREKRSESEHEER

Bogden 5 (1992) o#E Iz kiuiX, Lo E FREkIC, BERL L=
SD 7 v b (%BEHE 8 VL) ICmEEA LT 7 A (0.1, 0.5, 2.5% : 1L
7L LT 100, 500, 2,500 mg/kg KE/H®) &4 (K 0. 50,
100 mg/L) % —EMRAR G T 2N FE SN T\ D, TOREER, &
BN OFOKEIZOWTHRGICEE L-ZBIIRD onmholzt &<
W5, MEECFRIREICB W TIE, 2.5% 00y 7 AFERETImE D L
VOLAFT U RN TR T LA T UREOEARRD b & ST
W5, SlgesiciBlT 2den, #l, 8k, LT T AR IRV T LAEE
BE LRGSR, 28% 03 U LG THELZRS 2ETOREBEICBIT S
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AN T N EHEDOIRE, FROBE AR NITHBO LT LK,
VIRV AGHEOEEPEO LN STWD (BR50) . K
HFES L L TR, 2.5%0 /b 7 DGR Mk o O s TR &
N IR T NVOEABECITHFEEFNABERFTR TIZRNEE X
A#RBRD NOAEL # ARBoKm M & TH 5 2,500 mg/kg RE/H & f
Wr L 7=,

f. v rEHAVEREBALIIL L BERERSSHERER

EFSA (2011) o452 B 2 51 I XL, Puerro Vicente & (1993)
IX. SD 7 v b (KHBEME 10 P8) [ZIRFED NV T A (4, 8% : VT T L
& L THK 5,000, 10,000 mg/kg IR/ H) % 14 H R 59 2 ilBR 23 5
ENTWAS, FORE, BEEIZHONWT, 2B THD MDD b,
REICOWT, 2ERGHTHMMEINRO N E SN TND, £,
R GRETHRYG 2 BBICHLh IS 7 AOEINNEED b=, 5 14
HZIZIZh T RBONED Sz & ST 5, Puerro Vicente 5 i3,
R ERETIRD BT REEINHE IOV T, EBEBROKETFICLS LD
ELTWA, £/, B ERSIZEE L 7-MOE(IZRO S ino
eI Tng (B2 1), AFEMHFHAESE LT, Ao 5-91H
MENZ & NOAEL #1525 Z LT TR0 &l L7z,

g. Y MERAWVWERBALIDILRIEIVIVEEALDDL 4 BRRER
5 &R

EFSA (2011) O#%&ETHEIH I N TV S Takasugi © (2005) DO#H
Bl AuX, 5 D Wistar 7 v b (BBEHE S IT) (2, REED LT T A
X7 = Ry L (0.6 GREFREE) . 2.6%: /Lo A& LT 250,
1,250 mg/kg (KE/H) % 4 MR OKR T2 BEAEm SN TW5D, £
DFEF, BEHNRIZHOWVWT, BEGHETREADVBED b, (KEIZOWT,
BERECTHEMIMGEINRO N SN TWD, £, 2.5% 7 =RV
VLR O 25%REE VL T AR GEETT MEF O Y VERED
W KHROSER RO, FFEROSE R EOMRD K O E A mOHE
. KERE B o8& A B0 R I NS B g T D& A RO NGB 5
Nize ENTWD, 25%KREH VY T LEGRET, KB OWNE A&
DM, ~ 72 T ADKFRBO LN EEINTWA(ER21.51),
AEMHES L LT, ARRIZT-HAEOHRORBRTHDL Z L b,
NOAEL #4525 Z L X TE W &l L7=,
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h. Y FERAWVERBALSCILRUIIVEY DIBAIILI DL 91
AR EHESEEHR

Emm(%m)@ﬁi BUIFo5IHICEIE, SD 7 v b (K EEMEHE
% 2008) 1T, R3DEL D G AREL T, 91 HHEEG T o %
£WL1wéo%@ﬁ%\¢$ —BIRRE, FER, AR, MK
LRI, RBRE N Olss ERICBW CRGICHEE L2228 5 n
ol ENTWS, BEIEICHOWT, @FEOMEE R CORED i THY
MBRD BN ESNTWDH2, EFSA L, EERMNAZRED LTV
W END, BEMEOEWNILDLZLDOE LTS, 72, KIRFOU
VEFEIZOWT, QFFOMETHEMNED LN EINTWS, WA
MFHRMEICRB W T, 2RO T O A IKALARD b, T, O,
@, OtL R LA, @, OB CHEERN SN LI TND
m¥E. [F— ﬁ%f%@#ék\%kmmfmwﬁfgﬂm#ot&éh
TW5, EFSA X, BOoNT=Boalkibiz>\WT, 7 v MR, B

NN T HEVVDRAF AR AR BESI N, BIRME LR OIEL
FEILSLTWVWREE LTHMONTWD Z D, b hoZaerEimicst
352 L3y TRVWE LTS (BH5 2) AEMRES L LTI
%@ERM@ﬁMKOwT\E%Kiéﬁmﬂf%ﬁwlk#%
NOAEL #4554 Z L IXZTE W & L7,

K3 VIVB)IBALDOLESHRICET LIHEHETE

piss VAN R WERE (i AJR)
(% (mg/kg {KE/H))
0.5 (250 LLF) REEH LT A
@ 0.5 (250 LLF) REEH VT DL 7l ) TR
® 0.5 (250 LLF) gl ) v dg
@ 1.0 (500 LLF) IREED IV O LE 7= VR ALy
AN
® 1.0 (500 LA F) IREEH L™ A

i AXEAWVEIIVEYIBALCDLI BRERERSESHRER
Filkd EFSA (2007) O#EICHBIT D5 HICINX, E—27 KR (%
FEMERESS 4 PT) 12, FRORBRE IR 3D X O R GREZRE L
91 A& G T2 BN FEMINTND, TORER., 7 v FORER CTHER
SNTEBCBIT LT AZE D, B5ICHEE LR EITME S Rro
eI Tng (B 2), REMFMES L L TiE, Ao NOAEL
EARHRBROKEHETH D 500 mg/kg RE/H &K LT,
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i ROREFRAVWEREBALY DL 12 BRRERSSERAER

EFSA (2011) O#H&ETHEIH I T % Penman & (2000) O+
Ik, 21 Ao C5TBL/6 ~ 7 A (£FEME 10 JC) ([ZIREEI LV
2 (0.5% (RFPREE) . 1% : L A& LT 750, 1,500 mg/kg A/
H) % 12 @& 5T 23R RBAEMmMI N TV D, ZORE, Bh I
LB iERd oozt InTns (B2 1, 53), AEEMH
fa e LT, ARBRITEO BN ESN TRV &b,
NOAEL #4554 Z L X TE W &l L 7=,

@ HEFERUERIE
a. v bERAWER 4 M APKESEEHR

FASEB (1977) o#&EICHIT 55 HIZ L, Sollomann (1921)
X, T v MCERE (RS & 0.5% : 390 mg/kg KE/H) % 2~4 7 HEK
KEGT 2B A Ef L TWD, TORME, BEHELOKREICOWVWT,
0.5%H GHETHD BRO LT, LT (8~195 mg/kg (KE/H)
DOETIHRDOONR»-sTz &N TS (B3 3) , KAEMRES L
L Cix. A#RBRD NOAEL (% 195 mg/kg (AHE/H T 5 A HEME DN /RIB X
WD FEAARBHTH D NOAEL #4525 Z LIXTE W E W L7,

b. v RV -EEIERSSHHAR
FASEB (1977) O#H&EIZHIT 55 HIZ LiiX, McAtee & (1968)
I, MET > MICEERRYE (e o U —0D 24%) ZIREEHK 5T 5B & I
LTW5, ZORER, &5 THREEIMIMH 2RO bzs, RE%E~
DEREREEBIBO N7 SNTWD (B3 3) . AREMGH
oL LTL, ARBRIT—HEO0LORBRTHL Z 226, NOAEL #
BHZEIXTERWE LT,

c. v bERAVNEEE 30 BRER5E14HER

FASEB (1977) O#&EICBIT 55 HIC LiE, Mori (1952) 1X, 7
> & (10 ) (ZOKEERS (50 mL/kg : FEfR & L C 4.5 glkg (REH/H) % 30
AR 53T 28 B2 L T\ 5, ZORER, 3 IETHEROXKIE, fill
D 3EIZHIEDOIEENBD - & SN TWD, £z F#HREFIZB VT,
7w b (5 UE) IZRIZMOKEEREZ 325 HRE#& 57 2B 4 520E L T8
0. EORER, 4 ICTHIE OBERE, @KL PRIENTED b &
INTW5, (BH33) REMFESE L TE, ARBRIT—-HEDOA
DORBETHLZ D, NOAEL 2525 Z LIX T 720 Bl L7z,

@ REHRSHFMDFLD
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AN L E AW A ORERGRBROBERLY | R EO®K S
IR L2k E LT, BOINLT T LLER, x OlE#HFICIB W TEZR
EOIXTNDORDBRO NN, TOFMEZMR TE LR ITHBWNT
F, WINLEEFENICARRITREIEZEZ N holz, EXY K
HFHAS L LCE, Iy v A ONOAEL% . Bogden® (1992) Mk
HICED T (3) We. Ty FEAWEREA LY T L1 EMRERS
PERREBR ) ORGEICE T Diem & TH 52,500 mg/kglRE/H (DL A
ELTC) LWL,

HElR K O\BERRHE 2 W 72 S R G BR O fE R B 1%, BEiZ O NOAEL @
MWL TE o en, Bk JECFA (1974) oG ICES &, Hifgh
T AESROEERE L. AN OAFR BRI AD Z L 2B E LT,
HBEAERETHIENTEDHEEZLND,

(4) EHLAM
SR A X, BRI LT DR ORI L T D DFED APEIZOWTRE
W U7 T R nZEd, EEREESE (RN EZs R (ECB) . KIEBR LR
#T (EPA), KEEZRHFENE S0 75 5 (NTP)) (X 5808 AMEHITH
Wik LTng, (BR2, 4)

Cohen® (1991) OAEIC L, sil#EiDOF344 7 v b (KEEME40IT) |2
SWTC, N-[4-5-=+bm-2-7 U )L)-2-F 7V VU LIHEL LT 2 R (0.2%) %6
HERER 5T 54 =V =—3 a VEBEOWLEOR, IRV T L5% &G
HEeaEEOEMOBRSHEHREL, 7ot — 3 OERE CT2AMIRE
B 592 BEREREERE DS ARBN E I TWD, ZOREE., REEI NV
U LG TCHRE OB GICERET 2 BT O b oo L ST
%5, (BZH54)

ROERICL2RBRTIXIZIRRVWOTEE T —XTH5H2 ., Dunham ©
(1966) DOHEIC LA, Syrian NAAZ—IT, KBEEKLOELIDLH 7R
WHREZRE L C, ABUROEE L FLRENICERE 5 HM/AE, 2 81 MK G-
TOERDEmRSINTND, TORME, —IREBIZHOWT, 2REHDOS 5
26 VETHURIC I Vo 0 KRG . RAEMEMREC BRI ORI . BRHE MR O 1
FERFRO LTz & S TWD, £72, 26 [ED H 5 3 JLIZRAERIE L2358
biv, EROBREAIZHIT L EENTWD, Dunham &%, Z OZ{LIZEIN
MIRELIIEZ 72 VWE LTS, (BR55)
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=4 Dunham o (1966) DRERIZH (T HHET

i3 Bt BERE

) 6 KBRS V> 7 2 (250 mg/ H)

) 5 e — v E KL N T A

® 6 MEZ N LKL T A

@ 6 PRI AKERIL I V> T BB A, PRI E X N2

® 6 IR AKEBAL D LS 7 WA PRI 2 — o A X — A

(5) £EHRLESM
D BIiEHILIHL
WAt T v T D AR E & LT ARG A RIS T AR & LT
LFD XS el nd 5,

Litton Bionetics (1974) O#&EIZ XX, CD-1 ~ 7 A (KR 17~
20 JC) 2@k w A (4.4, 20.4, 94.8, 440 mg/kg RE/H @ B
7L LT 3.1, 14.6, 67.8, 314.5 mg/kg AE/H), F£7-. Wistar 7 v
N (&BEME 19~20 P8) (2L v o A (6.8, 31.5, 146.5. 680 mg/kg
KE/H : Vv 7 AL LT 4.9, 225, 104.7, 486 mg/kg K&E/H) %
WIS IR 6~15 H (e 10 AR &G L, ~ 7 X2 TR 17
HiZ, 7 NTIHMERE 20 BiIcw FOIHT 28 BN ERES N TS, £
fad. BlEMIO—REE, ARE A OB E, SRS, &R, RIUE - 38
CheIRE, RO, A& OMEEI IR OB R E O R BRI
DOWTHBME ORGICEET 5 BITRO b hanrolct annTng (&
H56), AEMFHAESLE L TIL, ARBRO NOAEL 2~ 7 A2 2\ Th
mAETH D 314.5 mgkg KEH/H (AU LELT), 7y MIDWNT
MKEHETH D 486 mg/kg KEH/H (WL AE LT) EHlE L7z,

Q@ ZFothohiLioLig

Food and Drug Research Laboratories (1974) ®# &2 LiviX, CD-1
~ 7 A (KM 21~23 J8) |2 b v 7 4 (1.89, 8.78. 40.8, 189 mg/kg
(KE/H : HL & LT0.68, 3.17, 14.7, 68.3 mg/kg (KHE/H) %4T
B 6~15 HIZ:E#fE 10 H MR O B5 U ik 17 B2 EUIBH 3 5308k,
Wistar 7 v b (#%58EME 22~25 JT) (2 b v o A (1.76, 8.18, 38.0,
176 mg/kg (AHE/H : HL> 7 AL LTO0.64, 2.95. 13.7. 63.6 mg/kg &
H/H) ZUEYR 6~15 HIZHEFE 10 HFBRHFE O &G L, 4E4& 20 HIZH E
G192 58 & O Dutch-belted 7 % (&K#EMf 13~16 PL) (2L
v A (1.69. 7.85, 35.6, 169 mg/kg IRE/H : /L v L& LT 0.61, 2.83,
12.9.61.0 mg/kg (A HE/H ) Z 0k 6~18 HIZiHk 13 H RsaHR 05 L.
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HTHR 29 B EUIBRT 28BN Eii ST\ 5b, ZORRER, BHEwmic-o
WT, R EE, R R OMBET B 52 B L 72 2RITRE O b2 o
eI Tnbd, IRIIZOWT, Mk, BEE. AR, WL - FECHE
W, AEfRR R R VARE R OWR E O HE B O R BLR IR E D&
FACEE LB idBo b nolc s ShTnWd (BB 5 7), AHEH
e LTlE, KRB NOAEL 2~ A oW TkkEmHETH S 68.3
mg/kg KE/H (WL TLELT), Ty MTOWTHREHETH D 63.6
mg/kg KEH/H (WL T LELT), UBFIZOWTHREHAETH D 61.0
mg/kg (AE/H (VU LE L) SHlrLz, 72720, RABTRe
ENERCRESNTEY, ARNICHYEO IV T AREEN, AAFA
BUAPKEEL TWDH I 2RI 5 L, ARRBEEICESS I vy T A
DFEAETEME O FEAR 13 R & LT,

Shackelford ©» (1993) O#HEIZ LiuX, SD 7 v b (55#¢ME 69 ) 1
REEH VD A (v e LT 0.50 (RHER) . 0.75, 1.00, 1.25% ; 250,
375. 500, 625 mg/kg KE/H®) % 6 MFIREEHKEG L., TD o5 L&A/ 15
VE& MEAEZITI®AI LT LR L, 2SN OV THERE 2 Xt 1 OZRL ATV

(BN A . IR v b (458 44~48 JT) (22 TIXAEgR 20 H
IR G LAEIE 20 BICH FUIBT 28BN Eii ST\ b, £ 0k
B BEHO O L, EET v b 375 melkg (KE/H KT 500 mg/kg 1A/
AR ONCFEFIE S » D 500 mg/kg R/ H #5-1E THLE OB N A
ROLNTZEEINTWS, BEEIZOWT, HIRLAODIEFIRET v F &Iz
500 mg/kg (R H 51 KO 625 me/kg R/ R 58T, 6 @O T
BEOHMBED DN INTWD, KEIZOWT, #HERWE &5 (2 BE
L7 BIIRD Nz SNTW5D, 625 mg/kg IAHE/H 51 TH
IR 875 KUY 625 mg/kg KT/ H & 5-8 TR AIFE OHEINNFE D b vz
& SN TV D2, Shackelford &%, HEKFMEDRRBO GNRNT LD,
WM E G\ DB TIIRNE LTW5D, EmiEH, EERR, AFKE
. BRIRoMR, BRIR, —E47-0 OF « BBIRELE R, 2RI AHA
B, EEREOEBEE N OMBIRAEEICOWTHBRME 0512 & 5 223
BOLNIRPoT L STV D MEAFIIEIZ DN T AR & LT,
N, Mmea, o, RRESCHENSWHRE R GRHICHR S, 625
mg/kg RE/ARGHETEAGTELZAT OBRE—FINBEshizInT
W5, BRIROSNE, B - Mg E ORBUBEE IR EORGIC L5
BT LN noT2 L S TW5, Shackelford o id., RERIZHW S
RAEIZB W TR E & 51 L5 E & O TRAEBRBEITRD S

9 Ty hOEHERE (250 mgkg AE/A) D 1.54%, 2.01%, 25 BBOEBEZERTEXHLHICTFA - &NnT
W5,
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nhholzb LTn5s, (BH58)

% 7-. Shackelford > (1994) Oz ki, ik @ Shackelford 5
(1993) O & RIERZR R E CTIREE I VS 0 LA OF G- DT DOV IEIE IR
KOMEHRT »~ b O 15 Toz ME/EZ 28R L, & OREBE R ORBE N EhE
ENTW5S, TR, BHREEICHOWT, EEERD Y H 500 mgkg (&
#H/H KO 625 mg/kg RE/ B % 58 CTHHT EEOIK T80 vz 53,
IR ERICITAERELITR D b 2ozt SN TWD, BEF&EIZOW
T\#ﬂ%&@ﬁ%?y%k%mammwgmﬁm&@&%m@QWE/
H & G5 TR G2, (REIZOWT, #BRWE O G1Z X
HBITFRO LN TV E N TWVD, fﬁmﬁ%m%ﬁ BT, #ﬂ
PRI R T ~ b &SI AE D Z= R L XRO NN, £D
%%ﬁﬁ%@ﬁiﬁ%ﬁkﬁﬁwgﬁﬁﬁk@% mwgh&ﬂokké
NTW5b, 2B, HRT7 —% TIIFHROZEREBREEITRD BTN
WweEnTnas, iﬁfﬁﬂﬂ@ﬁgmﬁﬁf &ﬁﬁﬁ%®ﬁﬂﬁi&
SO REENRERICBE SN TV DA, AREFEIIMR I RN E S
TW5, %ﬁ% b%*ﬁi%ﬁﬁf&0$#%®&ﬁ%%ﬁkTéu
RN, BT — 2 T 16, FEEIRT >~ FD 500 mg/kg FRE/HEGHT 1
VC. %R v b OXRREET 3 PL, 500 mg/kg AHE/H & 625 mg/kg K/ H
BERTIIET OO LT EINTWD, BB T 5B
FRIFTBD SN ol SN TWD JHEO I 27 V&R EIZHOW T,
IR QYR » b & b 375 mg/kg A/ A UL B GRECREEICKE
LT NIRRT INTWD, T2 FEEIET » h D 500 mglkg
ARE/AU LOBRGEHETY 72 7 LADOK TR > O HEKAFHIOHN,
500 mg/kg KE/HEGHETH LT T A WDKK TFNRR O LN E ST
W5, IEREEED 5 B, 500 mg/kg MR/ H & 5 CHSHOIK T 07O LT
N, AEEREHRTRD N7z SR TWD, HIREEO LT T A

U, i, 97X T LARR~ T oG/ EICHERYE O 5IZ L 5%
TRD LN olo INTWD, BIEOI X7 VERAEICBWTIL, FE
ﬁﬁ}fz7 v h® 500 mg/kg R E/H & G- TEOWA 2RO 5L, 625 mg/kg
(RE/ B & 58 THOBD B EERGFIICRD bl & ShTnb, FETIR
Ty OANTTA Y #High, v R T AR T GBI
BWEORGIZLDEEBITRD N Rl SNTWD, IIRT v O
375 mg/kg R/ HLL EOEGRETE, 500 mg/kg (KEH/H UL L& G- T
figh &~ 72U AHEOHEEENZRBODNEBO b E S TWND
MR v bV T A D $RON~ T 2T LAEREICHBRYE O
BEICEDEBIIZRO LN o2 ENTW5E, KIREDOI XTI LER
BlCHoWTix, FEEET » F D 500 me/kg KE/H UL O ERE, TR
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v b 625 mglkg R/ HEGRETH LT w7 A OB B ERIIZER

bl anTnbd, HIET7 v b 375 mgkg (KE/HHGHE T~/ %y
U LOHEMPBFRD LN HEEKFEIERD b oot STV 5,
IR OFEEIR T » b EHIZ ) v OEH BEICHRME RS L 580
Do oTE LTS, IO IR T VEFREIZOWVTIE, 375 mg/kg
RE/B UL Lo 5T, 625 makg KE/AREGHETY VRN~ 7%
U LADEKTRRD LN E SN TWD, 500 mg/kg RE/H L LD ERET
SO BERGFHRBDORNRD bR E ESNTWD, BT A, i, <
VHUEREICHWRWE ORI L DEEBITRO N ot L &R T
%, Shackelford Hi%. HATTLAOWEIMIEY, 8, w7 %> TLh,
V. HOAEEFIRNEMET L, EERNOIRTIAVEENE(LT H L LT
W5 (BIE59), KEMHES L LT, MRk OEEs TRO b4
IR TNOEHEEITEEFNCAEBERFTATIZRWEE 2 . KRB
NOAEL # i@ A& TH D 1.25% (625 mg/kg KE/H) LMW L7,

Bogden & (1995) O IZ LiuiX, 12 Hiisd SD 7 v MIKEE L
UAEGETEAINLT T AR (01% : T A E LT 0.096 g/100 g £H
96 mg/kg (KE/HD)  F v T A (0.5%: /b7 Ak LT 0.49 g/100
g B : 490 mg/kg (KE/H®), EmANLT T LB (25%: WA TLELT
2.34 g/100 g £ : 2,340 mg/kg (KE/H®) #H 2, TNENORED IV
U LEGEEOYEROT v M2 (250 mg/L) AEOKEL L (T~8 L/
B, —HE G Lo bR & &, R T & O3l —H M & CIRAT &
Gk BN E I TWD, ZORE, (KE, HokE, BIROK
B oMt IR e G-I B L 72 B b o T L ST %,
FIRIZEBWT, RNV T ABEGHOBEBY CREDO I LT LED
RTENREDO NN, —HiXo— O IREM TIIEO bnrolc e &
NTW5b, @Ay ABEGREOBEY & R TR, B & OV hR
BOBOEHEEDIKRT., BEMOSBOEHFEIKTRRD LN E SN T
%, MIEAELFRBREICBWT, @AYy ABRGHOBEIY & HEWY
T~ 27Uy hEANETREVEOKTITRRO N EZNTWVWD, F
7=, —HE L O— @8O B CIIERESCHREDIRENRO b & s
TW5 (BH60), KAEMFAES L LT, KBTI LY v L
WMOFRENRESNTEL T, KRBV T LOHELMT 52 &
X TE RV EHI LT,

EFSA (2011) o#45THEIH ST 5 Fairney & Weir (1970) @
WA XAUE, Wistar 7 v & (IBECRB) O - H. T 428 U T, K
TN h (3% : AU hE LT 1,500 mgkg (KE/H) ZIREE M OFL
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ey 7 (4% : L7 AE LT 882 mekg KE/H) A HUKKET
LN FER I N TNWD, TOREK, GO INEMIL 41 L, HEED
WEWIL 38 IEThH o7 & ENTWD, BEGRETHWITER D K ONERE
KT, WREOHEMMHINED bz ShTnd, BEmoHmizisu
T, BERETHEIR, IFIEL ORI AN B b, FHERMRR SR A
ICBW T B EHECRAEE ZERVBDONZEINTWS (B2 1,
6 1), AFEMFESE L, ARBRITH -0 5H THEM S 2R BT
HHZ LB, NOAEL #1525 Z LIXTE W&l L7,

Liebgott © (1989) OMEIZ LA, 1.2%D V> 7 A& ekt ¢

fAH L7z CD-1 ~ U A (KHEME 13 P8) ([ZEREE VS T L% 3% L 7= fi
Bla B2 728, SN T LE A% LT K E S 2 2 EA#REL, D
< EBIER 10 HATH L HRG 2470, Rl 23BN FE ST b,
Z ORGSR, REORE, ZRFE, WL, BB QMR IRAE Iy
BB OFEGIZ L DI O N olz L SN TWD, BERETHIA
REOIK T, RIEMIED VT LREOHEMNRD b2, BIERORIR
IR IIMER SN R o T ST W5, F/-, WGBTS, BHE, %
LA, M o R OV 2B OB LB IE A A By, BB, e
IR E OG5 ORBITR O SN holm S Tnb, £7=, L%
Y, TEEYE. FE M OBERICOWTHKLOME AR S L &
NTW5, FETEME KO BB IR E R 52 L 5 8I3RD b
o lc b STV D, Liebgott HiX, v U AEIRF O E LT T LAEE
X, BRI E, BILEBEROEOAKLEBEAZF &R Z+TE LTWD
(ZH6 2), AEMFAES L LTiX, ARBOBEIITI LT U LEBRE
ERTT—ANRRMLTNDZ et NOAEL 255 Z &L T& e
T L7,

SCF (2003) O#HETHHIHZN TV D Richards & Greig (1952) @
WA LAUE, Swiss ¥ 7 A (B HEMERES 4 V) ITIRFE I V2T A (0.34%,
0.54%. 0.73%. 1.11% : #/L 7 A& LT 510, 810, 1,095, 1,650 mg/kg
(KE/H) % RBL—EMAT DIRER G T2 BB EM I T D, Ok
H. 1,650 mg/kg R/ H & 58 CAA REL OV E & O I DN HLE
CTROBEMBARDOONTZEINTWE, £=, REMWICHIRO & BB A,
CMER K OB R OGN FRO HAL, DIREEOEMNE ~E 7 v B RED
WANRBOOLNTEENTWS (R 8,6 3) AFEMFAES & LTI,
KRBTV O~ 2 AW TEMINTZHOTH Y, REREROFAMmIZ
(X245 R < LRI LTz,
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SCF (2003) D#ETHHIHEN TV 5 Lai 5 (1984) &I L,
SD 7 v b (&HEME 5~7 VT, ARUREE R OFELEIREE) ([T vy U ARER

(0.01% : /L UL LT 10 mgkg (AHE/AM) HEAEAC (0.6% : B
v e LT 600mgkg (AEH/HD) mANLT T LR (1.0%: LTy
L& LT 1,000 mgkg RHE/HD) ZiREHE G L, 22 HZIZ L% T 5l
MER SN TWD, ZORER, TIREFED 5 5 1,000 mg/kg (K&E/H & 58T
600 mg/kg (RTE/H £ 5-8E & bk U CHEE &, (KEBME, MR -EEHED
WAMBOH LN EENTWD, HIREED 5 B 10 mg/kg (KE/H & GHET
600 mg/kg RE/HEGREL LB L CHRIBEEOBMMARD 5z,
1,000 mg/kg (A E/ H &5 Tlix 600 mg/kg (AHE/H & E5/E & i L CTHE IR
HEOHDEAPRD LN E SN TWD, EIREED 5> 5 10 mg/kg (R HE/
A% GRETHRIEDO I T AEAEDOEN, 1,000 mg/kg A/ H %58 T
BOBRREOHNTZE I TWD, Lal Bk, BEEMEI LT 7 AOFER L
VIR EN I B A2 5.2 5 L LTW5 (BIR1 8, 6 4), AHMFHES
F, ARBRIIVEDOT v FEHWTE_INTZLOTHY . REBRFER O
M iF 24 2 R < &b L7,

SCF (2003) o#ETHEIHENTWD Corbellini H (1991) D#4s
\Z & % & Rambouillet-Columbia = (- #£1f 6 VC) (2 kB2 B L2 7 A (0.59

CeHMBRE) . 1.5% : B> a & LT 236, 600 mg/kg KE/H®) ZITHE
50 H7225 1833~135 H £ TIREFHK 59 2 BR2N Fhs 41TV D, & DFE R,
FEWo 5> 5, 600 mglkg REE/H 58 Tl 126 H (18 1) D ifuEn
N A, HARY R 2425-E Kedvalb vy 7o —/b

(24,25(0H)2:D) EEOHM, & Fuf7ul > 1,25-8 Kefval
N7 za—)b (1,25(0H):D) BEDOKVNBDH LNZE LTS,
Rz 2WTiX, 600 mgkg KRE/H &5 # Tk 183~135 H @
24,25(0H)2D D M AR (v b =2 pEERIR) C a8,
B ERAERRONTE LTS, Corbellini &%, fEIRFOFEIZIIT
L0 LAOERUL, BMEOERKOEFIZEELG L Tnd L LTS,

(B2 18, 65) AEMFES L L T, ARBROME TV T L
EREZRDODIZODFEHRN KL TWEZ b, NOAEL #1585 2 &
(X TE 2RV W L7,

R HIBA3 M (OECD) A7 ) —=v 75T —4%t >~ + (SIDS)
(2003) lZBIF A58 HIC XX, National Institute of Environmental

0D N T NG EE ST LIZE Z A, 100g 1, 580mg D1 /Lv T A (0.58% /v 7 AE)
Thoi,
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Research, Korea (2003) &£, SD 7 v b (%BEMEMER- 10~12 PL) (ZHiifz
Jv A (0, 100, 300, 1,000 mg/kg (KHE/H) %, HEWZIE 35 H M.
MECIIAZECRT 14 BRI 2 & 41~45 HEOMEIRE D& 592 KEK 57
P - AR RBR A L L T\ D, T OREE, ﬂﬁﬁﬁi&m&ffﬁi‘ ’%
RR% ORME IR TN R S, TOMEE XKL . AEMBEMEIZZED
6nﬁﬁotkém1wéo%@@@%%%E&ﬁ_ﬁﬁbtéﬁﬁéﬂ
PR D HEBIIR D LN -T2E SR TWS, (BH66)

@ HERERLESFSHEDFEFED
AEMHES L LT, AFTARER Vv T A A2 AW - AR A wNE
HBAAED 9 B, NOAEL O A AIEE & B 2 b salBRicB W TiE, »
T ORI E 5B L A A EE OB S L R T A AITRO b
7R\ & L7z,

(6) ERMIZHBITHHERE
D INUHTILAYEEERE D
a. EHEHRE
SCF (2003) D&z KL, IREEAINLN T T Lx2S T A e LT
BIL, BFERROINVT T LEZOIRI VT T AERED 1.0~23
g/ NH (DAL hELT) TINAY TAH ) FEGERICRE L6038
BESnTW5s, (BHE18)

Food and Nutrition Board (FNB) (1997) O#&iIz LivuE, 217
TV VIEEREDIEFIHE (R5) IZBITF AU ABIE (N
BTV A I OER) OFIAEN v T AEEE O LOAEL (24
W prltInTBY, ZOfEiE Kapsner H (1986) OREIZ LD 4.8 g/
NB (77U A b0 E) LanTnsd, BEEI LT LADE
MEEZBET L L. ALYy AEREO LOAEL X5 g/ A/H LS T
W5, (67, 68)

I L7 T Y EERT, TR LA ESERER ) I R, Uc%@ti:;féu:;ﬂémvyvla%é\
Tolfes A4 £ & L CMLBIEOBEO BTG LTESNCRIET 5, @l v ALE,
VU mE, Tha—v A, BEAIRIE R OB AR S B E LEHRE] EShTnd
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£5. IO TILHVERBOESNRSE (BRKkS5E/H) °
R By AERE I [] TOMEELE KIFTT L
(g/H) © i b K1
Abreo & (1993) 9.6¢ 3/MALLE wER L
3.6¢ 2 ML WL
10.8d Not started w7 L
Brandwein & 2.7¢ 2 M, 8720 H wERL
Sigman (1994)
Bullimore & 6.5d 23 4[] TV H Y B A A O
Miloszewski B
(1987)
Cambell 5 5d 3 A W7 L
(1994)
Carroll & Clark 4.24 30 4 fit] wEL
(1983) 2¢ 5 -] W57 L
3.84 27 A vX I A EOER
2.84d 10 4-fH] NaHCOs (5g/H) D
H
French » (1986) 8¢ 2 4 AL
4.2¢ 2 LA F TV RREEHOFEIL
Gora » (1989) 4e 2 AF-[#] F7 Y R REH OEE
Hart & (1982) 10.64 Not started NaHCOs (2g/H) %3
Al D HL
Kallmeyer & 84d 10 4E[H] T v 71 ) & A il A
Funston (1983) DIEH
Kapsner © (1986) 104d 10 72> H 1# WmEe L
6.84 70 H wER L
4.8¢ 2 H [#] il e A e JEE 10 4]
Kleinman 5 16.54 2 18 ] il g A £ A R 10 4ER
(1991)
Lin & (1996) 1.5¢ 4 A [H] WAL
Muldowney & 1.7¢ 13 A (52 @ Wi L
Mazbar (1996) i)
Schuman & Jones 9.84 20 4F-fH] wER L
(1985) 4.84d 6 15 A il e A1) 45 FH PR 10 4 i)
Whiting & Wood 2.4c 1 LL W L
(1997) 2.3~ 4.6° 1ML E WAL
SR 5.9 34 8 70 A
il 4.8 13 7> A ]
i 1.5~16.5 2 H[#~23 [

a AR AT DIEBNTIE T TV 70,

bWhiting & Wood (1997) IZX > TR S bVl

cH YR NOHENLD NN T AEE

AT YA RNERENLD LT LAERE

SCF (2003) D4 KON FNB (1997) O#iETHEIH STV 5 Lin
5 (1996) OB LiUE, mEEH LT 7 A (1,250 mgX3 [B/H, &
N AELTH 1,600 mg/H) By b U4 —v (1,25(0H)2Ds,
0.25 ugX2E/H) Z 1 202 HMEE L, I /7 7 vl VIEGERRICERE L
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@

SEG] 161 (70 57 27 N&E) Al SnTnsd, FNB o#EICE
WTIE, EEOIEFIRGIH SN TS (F5) 2, AEFID IR T
N LOERETINVI TNAAVEFEHICEEL TV DO TH D,
(18, 67, 69)

Carroll & Clark (1983) oIz kX, +HEBEBICHEAL T
BY., 10 H£MiCH7=0 5B 5O Tums® (REEH /L A 1,250 mg/l
BE: U NELTH00 mg/lEE), I 2 vy (7.57 L), REE
KEFEFTNIDLLU2T 4 —AT—ERAL. 7T h VIEBEREC
e U72ER 161 (50 sk A AN ME) 23 S 4T %, Whiting & Wood
(1997) 1%, AIEFDO N> 7 LEREZ 2.8 g/H EHEL TS, H
ARNORFERILAE (2010 FiR) 1X, V7 Tk VIEGEREN#RE Sh
TWD 13 ER] (v T AOEBEE 2.8~16.5g/H) Zat L., F&AE
BBy AEREDO LOAEL %, Carroll & Clark (2 X 5 #4s
THRESNL TS 28 g/lHELTWS, (BR23, 70, 71, 72,
73. 74, 75, 76, 77)

Medarov (2009) O#EIZLAE, 27 T D UREGEREZOWTO
HAOLVE2—MTbhTW\Wb, ZORE, LAY T U XAk 2
mg/kg RE/HLL T OBECITEFRICHEIZZ2WET MmN D —F
T, 2mgkg KH/HULTOEBRTYH, I OICHERERFRERSTZHEIC
(XN TA Y JEEREE RIET D AT 2 e T 2 AN RO b D
L& INTUWD, Muldowney & Mazbar (1996) O#iEIZ KiviE, BHER
JEZ T4 HDHMTREDI—F IV N ROV T L (DL T T AL
LCHIK 1.7 g/H., BEWIMAH) 28I L., Iv7 7 b VIEwEEE
FAE L7z 1IER] (35 mieth) DESn<Tns, (78, 79)

BEfEA
SCF (2003) oG LT, A T AEBREBHKEAOU 27 L DR
R 2R O LYY X v b & DT ANRER & SE

L7zt DAY U LOEREBEADY 27 L OBBELZAG TS 2
LlXTELRpoTEEENTVWS, (21 8)

. TTABRE

SCF(2003) @5 & O FNB(1997) O # &5 TH 5 H & 41TV 5 Burtis
5 (1994) OWHI I L, v = vEEh LU U ARG D BFE 282 1 (14
~74 5% (PRAE 42 5%) . @A T ARIERSE 124 Bla &) ([ChL
VULEFT RN TULAEGIRLIZEEFER OV T LTV ar— |k E4H
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(vl LT 1,000 mg/H) % 7~10 HIFEFEOEE S 25 AW
ZEMFEE SN TW5, FNB X, KRBROFRICHESE, v v azlh
PEC 1,685 mg/H., M 866 mg/ HIER L7-HAN /L v AJRIEDD
D NOAEL £ 725 EHEE L TS, ZHHITERKAREICBITSETH
V. RSFRRRBELY THHE LTWS, SCF I, AU AHBROFRE H
\CHSE T A BT 2,243 me/ H . MET 1,422 mg/ HEHEL L
AN T ARIEWIHEAD NOAEL & 725 LHEL TS, (B
18, 67, 80)

FNB (1997) KUY NIH (2011) Oo#ETHFIH SN T3 Jackson
5 (2006) DO LIUEL, PR Lot 36,282 il (50~79 %) 1T KR
" SHE M N D DI DB T IED IO REEI N T N (LT
LELTL1,000mg/H) XOE#Z 22 Ds (4001I0) X7 7R % 74
WER S50 AR ERS N TND, ZORE, hLy v a+EH
S DEREEOY L 449 B, 7T REGEEDO H B 381 BINRFEAIC
ERLZEINTWD, BEOONY— RiX, 77 B REIEE & g
L7=Ba, Iy oA+ EX I DESEET1.17 (95%EE X (CI)
=1.02~1.34) & EH L7, MARIOBFME LY T AOBEUE L B
LY A7 EOMBEITERD N oT-E I TWA, Jackson HiX, A
BB LME~OI N T AL EZ I D OEEICLY  BiEA Y A7 O
MMFEDHND E LTS, 728, NIH O#fEE (2011) 1, AHAE %
50 ik LA ED A O NOAEL ORHLE LT3, (B67, 81, 82)

b. a/k— MR

SCF (2003) O#HETHLEIH SN TS Kruse H (1984) O#ME K
N Moore & (1978) O#&EIZ LAuX, /IR 1,018 ] (6~17.9 3% : K1
529 5], B 1 484 ) K OVINIE 273 B (&1 130 #5l, B 7 143 ) (2
OWTEBEDHNT TN I LT F=U ROFPENREHBINTWD, TD
R, TN 36 i (38%) KO8 Bl (2.9%) (@M IZ X H2E
B AN T DRIER ANV T LORFHEIO ERERRD S &
SNTW5, SCF L, BfADER b EW U A7 K FIXEEIEFIZE S
IRV AN T ARIEEE 2, I T AOBEIC LD b O &3k
LignwzZ el Tnd, (218, 83, 84)

12 ENB %, 7 b U v 2OHEIEA 150 mmol/ A, /L7 ADRFHEI BT 300 mg/ A LA L, Lot 250 mg/
HEAEZ DAL U LNRIEE LTS,

13 SCF &, 7 bV 7 2A08EHA 100 mmol/H , 77 /L3 v 2O JRFPE S 5514 T 300 mg/ A LA L, 2P T 250 mg/
HULE&E AT LRIEE LTS,
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SCF (2003) O+ &Y NIH (2011) o#ETHEIHETWED
Curhan & (1993) OHEIZ L, BEEA OO H P 45,619
B (40~75 %) [Z2OWT 4 RO ar— MFENER S TWD, £

DOFER. 505 BINEREAITHE LT E SN TWD, FiZ L 2HREEIT
S 2B RER OMRHERE L, BEEI LT AOBEEN 1,049 mg/H
UTOREL L84, 6,069 mg/HUL EORET 0.56 (95%CI=0.43
~0.78). R UCEEICOWTT I Vva—L, BHEEEMME-ABAE., Y A,
BRI B DA L 25 24T - T2 AR HEREE I 0.66 (95%CI=0.49
~0.90) THYH, WINPT LAOERELE/BADOY A7 IZHOTINRAD
FERRBO N EENTWD, £2, BEAD U A 7250 T, @i
M7= A BB OFEEE S IZIEOFREN, 7 U v ARLHCEKOEER L 1ZA D
AR ONLEENTWS, (BHE18, 81, 85)

SCF (2003) @445 &Y NIH (2011) O#FETHHIH I TWD
Curhan & (1997) O#HEIZ LAUX. BhEA OBEERE D 224 91,731
Bl (34~59 %) IZOWT 12 FEM D ak— MMFERFE SN TWNWD, &
DFER. FAESED I L 6TU NN T LAY T AL NEEBRLTEBY .,
864 JEBIDMEBEMERFEAICBABE LI IR TW5D, AIEMED & 2 2H#& A
T LD ZAT > T2 B A ORI ERE X, BREEI LT ADOEE
BN 488 mg/HLL T ORE L i L7=8554. 1,098 mg/H UL EORET 0.65
(95%CI1=0.50~0.83) THYH, BFEMHEI LT LAOEBINEEBEHKAD
)xﬁ’ﬁ@m%ﬁﬂwgn TN BT Y A S IEEUEE & g
L7254, BERET 1.20 (95%CI=1.02~1.41), BT T LY T X
}&ﬁﬁmﬁkw&btﬁm“1~ummg5@ﬁfdz6(%%0ham~
2.00) Thol-& SN TW5b, Curhan Hi, BFEML /LI 7 LAOFEE
& IR A ) X7 O KRICAOFENR, Ay LT Y Ak
DEIELEBRA U A7 OB KRICIEOMBENRO LD E LTS, (&
18, 81, 86)

c. FEGIXTERERZE
KEESLFAMZER (NIH) (2011) o#EI2HIT 251 I X
Hall & (2001) 1%, KETEREAICHRE L TV D HRRE Lotk 1,179 i
DWTIERIR ISR 2 FEhE L T\ 5, TORER, AT T3 X
s OFEEEN 500 mg/HLL EOFETEEA Y A7 DR TREBED N &
LTCW5, Hall i, AU AH 7Y A FOBREMEWDZ &1,
PR LI BT 2B D) 2R RFL725E LTS, (BES8 1)

@ HIILRREE
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a.

a/R— MRS

RN AR S, KENAMERHS (WCRF/AICR) (2007) O#
BT UL, BRICBIT D 28— MIREORKERICESS AEZTF Y TR
MERSNTND, TOREER. V7 5o AR BUZALRE O Y
AT % 2T%lgl B . EATHEXITEMEE O EmWF A 7Tl 32%/g/H L5
B, VAR ZRESEDLARENH D Z EBERMINTV5H, WCRF &
AICR 1%, @EIZ2 L0 AOEEUZ L - T, 1,25(0H)2-Ds DAL
il XA, BINZ AR OHEE A TTE S D FREMER H D L LTV D, (B
8 7)

NIH (2011) Oo#HETHEIH I TV 5 Giovannucel » (1998) @
WMEICZ L, BOBEERED 2B 47,781 61 (40~757%) 12D\ T
aR— MFFEER I SN TV D, FOFER, 1986~1994 DMz, 1,369
B ORISR (stageAl <) ORAEND VD . 423 FINEITHEO RIS
BREEICIER L7z & STV 5, BN AE OFIRHERE X, Lo A
BEE (BFE LY 7Y A2 b) 500 mg/ H AR ORE L ik L7254 . 2,000
mg/ H UL EOREDHELTIE D FISL R T 2.97 (95%CI=1.61~5.50). ¥
PED RN TlX 4.57 (95%CI=1.88~11.1) Thoiz & SN T35,
B, BEHEOD N T LE DN LY T Y A NI L CRE A
RLlcEEInTns, (81, 88)

NIH (2011) Oo#®ETHHIHIN TS Schuurman & (1999) DO
Bz, A7 o X081 58,279 il (55~69 %) 1TV T 6.3 4R
D AR— MIFFERFER SN TND, EORER, 642 HiI 3L (R
Lok &N TWD, Fillin, AL O R & OSBRI DV TRl
ErlToloL A, BINAED U A7 IZHOWT, FHififeW, #£, F—X
S OB OEEE & OB EITRE O b2 o 7223, HIE TR OELEL G O
BiE ST EOMHENRO TSN TS, Iy A XX H
HOEWEEFIN ROV A7 LIFMEEITRO LR hoToE ST
%, Schuurman 5%, BF L HETHERINIRED Y 27 O _EHZHRVEY
HIXRO LN h-oToE L T0nD, (B8 1, 89)

NIH (2011) o#EFIZB T 251 HICLiE, Chan & (2000) X, 7
4T ROBREE M 27,062 2OV T 8 4EM D =2 A — MMFSE % FE i
LTCW5b, ZOREF, 184 BINHINEICHE LT &L ST 5, Flin,
MR FE, Body Mass Index (BMI), ¥ x/L¥—8&, #HE., 7V
A2 MMERBEHZOWTHEEZI T2 2 A, DAV T LENY UROE
& LRI RO Y 27 O LR L OB G BEEITED bivenoTlz &
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ShTWb, (8 1)

NIH (2011) Oo#ETHEIH S TWD Chan 5 (2001) O#HEIC &

X, KE O B 20,885 FlIC oV T 11 AEM OB = AR — N EFZED FE
ENTWD, ZTOFER, 1,012 FINFIIREICREL-ZE STV D,
fEfn, BMI, MAE GEE), &5 I EEN OV TR A2 1T - 2RISR
S DA fE R 1 FLEL L OB B 2Y 0.5 B H LA F ORE & el L7254
2.5 PR/ B LA EDRET 1.34 (95%CI=1.04~1.71) TH Y., LEE1L S D
TV AEEEN 150 mg/H LA T ORE & i L7234, 600 mg/H LA
FoORET 1.32 (95%CI=1.08~1.63) & &I T\W%, Chan HiE, AfE

Rix, AL LIV T AOEBRE EFINIREO Y X7 O EHIZHE N
FERER ®H 5 & T G E XFFT A0 ThHLE LTS, (B8 1,
90)

The Agency for Healthcare Research and Quality (AHRQ) (2010)
DA KON NIH (2011) O#HETHHIH 41TV % Rodrigue & (2003)
DFEI L HE, B 65,321 BICHOWT T 4ERB OIBBRMIFFE N £ S 4
TW5, ZOREE, 3,811 FINAINIEICRELIZE SN TWD, HiT
JRIER 0D FH 6F fE B 1 %’Ajwvv?A%EHx% (BELYTU X RN) 21700
mg/ H A O#E % el L7234 . 2,000 mg/ H LA EORET 1.2 (95%CI=1.0
~1.6), B %@ﬁ/v/vMﬁﬁiiﬁx 700 mg/ H R OREA L L=
A, 2,000 mg/HLA EORET 1.6 (95%CI=1.1~2.3) TH Y, %:mmf
DOEFMEHI LT LAOEEE CIXAINLAREO Y 27 O EJ L FHBENTERD
DI oTo & STV D, 1992 4 LLRITIZ B SRS O e BAFLIA T 2 |k
AT TV WEBME (2,177 i) :ou\fdﬁaﬂfﬂ?ﬁﬁ? B N Ay
LAFEHGEDY 700 mg/ H LU T OBERE & el L7234 2,000 mg/H LA o
T, 1.5 (95%CI=1.1~2.0), &= iyv/v/r?MEE&Eﬁ 2,000 mg/ H
LEDORET 2.1 (95%CI=1.3~3.4) TholzLt I T3, Rodrigue
HliX, AL T AEBREEFINEDO Y X7 ERITRWAEBENRED
noELTns, (81, 91, 92)

NIH (2011) OFETHLHEIHEINTWD Gao B (2005) OFAEIZ X
AU, HEGEL O T LOBRERINIRE Y 27 & ORIz DN T
O akR— MFFEIZBIT 5 12 30k (1966~2005) (ZHSL A X T F U &
ANEMEINTNWD, ZOREE, LG (B, F—X, a—7 1K)
O BB ERE & @ BRI RN 38 1 2 L35 8 B P E O hE 1T
O~15M/HMND 2.0~6.3M/HTH Y, B/ v AEIOMKH BRI
EEABREIEEMICB T2 vy AEIE P RMEOEIZ. 228~802
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mg/H 75 1,329~2,250 mg/H Th-o72 & STV 5D, BISLIREE O FE %
falR X, LS OEBEBRENK LDV WL LIESE. b WEE
(BrEDOAH) T 1.11 (95%CI=1.00~1.22), H/L U AOBRE KD
WIRDEEE LI LT E . B ZWEET 1.39 (95%CI=1.09~1.77) T
bolzbanTnbd, £z, AMBLE OV T AEBIE & RIS IRE Y
AT OWTHEMBEMENT 21T o728 2 A, TSR RS
b= &N TWb, EITHEOFISLIRE O 7 — )V S U7 FERHE R 1%
LB OBREN KLV RV LG A, &L ZWVWEET 1.33
(95%CI=1.00~1.78), B/ 7 ADOBREN T &R WEEE il L7~
A, kb2 WOEET 1.46 (95%CI1=0.65~3.25) Thol=& SN T35
Gao Hi%. AT AN T AOEBEREIFINAREDO Y 27 O EFIZ
B L, FEICHEITIEDORINIAE D Y 2R 7 O EH LN S 5 2 & 3R
INELTWn5b, (81, 93)

NIH (2011) OHETHLEIHIN TS Tseng © (2005) OHEIZ
L, B 8,612 Fliz oW\ T 7.7 M D 3R — MFFEREE S LTV
L. ZOREHR. 131 IR EEICHRE LT L S TWD, IO
FARHERE 1%, LML OEBEREN 5 M/H ORE L i L7254, 21 #7/H
DOHET 2.2 (95%CI=1.2~3.9) . {KAGNIFLOEEEDS 0 8/ H ORE & Lhig
L7=%6. TH/HDORET 1.5 (95%CI=1.1~2.2), £FDOEIEN 0 #/
HORE LR L725E. 7 #M/HOBET 0.8 (95%CI=0.56~1.3), BF%
IV AOEIUEN 455.4 mg/ B ORE & W L7354, 920.6 mg/H D
BT 2.2 (95%CI=1.4~3.5) Thol-LEIN T35, HAv v AERE
IZOWTCHEEI T2 A, EX I D &V UBROWTILE BN RS
VA7 EOMBEITRRD LN holz SN TW5D, Tseng HIE, &M
T DOBBULHISLFE DO Y 2 7 LEWHBENH D L LTW5, (&
81, 94)

NIH (2011) O#HETHEIH I TS Kesse B (2006) DO#EEIZ
LiE, B 2,776 BT OWT, 7.7 HR OB ZE A Tk S LTV D
ZORER. 69 BINAINMEICHER L2 & STV 5D, B AR O FERHE
REEIZ., B LAOBEED 725 mg/HLL FORE & g Lz 5e
1,081 mg/H LA EORET 2.43 (95%CI=1.05~5.62) T»H Y, FLEL %
UL Z2WBE & bhilg L7235 A B EUE Y 200 g/ H ORET 1.35 (95%CI1=1.02
~1.78) Tholmt N TWb, £7-., WU AEREIC L 5HEE
iTolzbZ A, =70 sOEEEN 125 g/ HEEN L 723546 OFE*HER
FEIE 1.61 (95%CI=1.07~2.43) Tholz& SN T\ 5, Kesse HIZ
LB OBRUX, IV T LOEHEICK > TUIRINREDO Y X7 D |
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HEOEENRBOOLNDEE LTS, /2, v v LAOEREETE
Z, 3= FOBRENPHZ DICHEWEINIEO Y 27 4 ERT
HZENL, tMORTFOEELEDNLDSE LTS, (BES81, 95)

AHRQ (2010) O#ETHEIH I TV 5 Giovannucei © (2006)
DB LAUE, BFEZRT AU I EREO B 47,750 5l (40~75 %)
IZDOWT 16 Ff D adm— MIERER SN TWD, EOFRER, 3,544
DHISLIRE IR L, 2055 523 FINE T, 312 Bl Bt T
ol SN TWD, BEEEORISIE OFEXERE L, Iy T LD
EEUEA 500~749 mg/H (V7" U A > s OffF RIS 5 FE R A2 FR<)
OREL il L7234, 1,500~1,999 mg/ H ORFET 1.87 (95%CI=1.17~
3.01). 2,000 mg/H LA FDORET 2.43 (95%CI=1.32~4.48) Th o7z &
I TW5b, Gilovannuccl Hi, B/ U ADOEREE RRINIRED Y
A7 SAFFEMEATHERE D U A 7 & OFEBITER® BV HEITHE ST EL
FEMFED S O EFHEIIIFRO HND & LTWD, BN REO L — R L
DOERERE L, B> v AOFEED 500 mg/HLL T O# & g L7-
e, 2,000 mg/ B UL EORETHEMEEO S WEINE (7)) —Y V5%
PLE) T1.89 (95%CI=1.32~2.71), [R/FM THEME DKW (7Y —V
VOB T AR BINZIRIE T 0.79 (95%CI=0.50~1.25) TH-o7=& S
TW5%, Giovannucci 5%, 1,500 mg/H 2Bz 5 v LOERIL,
EATHESRBSEME DD Y A7 EHBERH L &S Tnd, (B9 1,
96)

AHRQ (2010) O#REK O NIH (2011) O#HETHEIHINTWD

Mitrou & (2007) OREFICZLINVUL. 7 1 > T FOMEEFSM: 29,133
(50~69 1%) ICOWT ITEM D aR— MIERFEREINTND, D
FERL. 1,267 FIASEISARFEICIEE L & STV 5, BN RS O xHE
BRI, BT AOEERES 1,000 mg/H RGO/ L g L= 4.
2,000 mg/ VL EORET 1.63 (95%CI=1.27~2.10) TH V. FLELT 21K
PR (Pl 122.0 g/H) L=t L i L=84E . mAEER (b
JfE 380.9 g/H) L72HET 1.26 (95%CI=1.04~1.51) Tho=N, &
N ADOEREICLD2THEEZIToT-E 2 A, BEITERO LN ho T2
EINTWD, Mitrou BIE, KRN L/HELNTZRERIZ, AL T LD
B EOHE A SUTARBICE EN DRI L > TRIN R D U A 7 3
RTDAEERDH DL ZENRBINDELTND, (BE81, 91,
97)

AHRQ (2010) oA TH5H & T 5 Kurahashi 5 (2008) @
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WA X AuE, BARAND B 43,435 6] (45~T4 7#%) (2O TC 7.5 4]
DE B aR— FFENER SN TWD, ZOREE. 329 5 A3 Bl SR
ERELZLE SN TWD, BINCIREOFSHERE L, LS, 45, =
— NV FOEREORLVRWEEL B LGS, BB ZEWEETENLE
AU 1.63, 1.53, 1.52 (95%CI ~B]) T, ZNENOEMLOEIE & FHiL
BRIED U 2 7 IZHBENRO bz & S TWb, fafifighiEe o FERIC
Bataito &, SV ARAFURRE SV I F UBOBIE E N REDO Y A

JIZHBENRO bl & ST %, Kurahashi 51X, WCRF/ AICR
(2007) OWHITB T D, BT AOBEE LRI IEDO Y 2 7 I
MRS 5w briz)wu\&ﬂ“éaﬂﬂﬁi ?L%%@E@%ﬁ%mﬁk%fmﬁ
FTaHLE LIERILTHY . BRIZEB T 25 EIOMETIE, Iy T A
®ﬁﬁ%k%ﬁ%%@9X7k@ﬁwm% IO LR o2 LT
5o TOHABE LT, BARANZIRCKA L i L TH AT T AOEEED
I ENBIZOND ELTWD, —F, BARANBHIZE T DE1 AR
FETIX, ATy AOBIE LY b AFENEE OBEE & O E A R
ENCHZ DN, N U LEk% BT 5 NITfafiEmE & 2 < 1
THEMBH Y, v s fafENRO R ERICKE|TE TWD
ROWATEEMERH D, EBHOEREEL CWDLONIMm ST A LT
Rirolcl LTS, (ZR87, 91, 98)

b. fEHIxEREFZ

NIH (2011) O#&EIZE T H5IHIC L1L, Vlajinac & (1997) 1%
BAET (22— 2 Z ET7)ICEBT DRI RG] 101 61 ) Ul A 202
i 2 Jel SEFIT BT 2 Bl L T\ D, T OREE, ATREMED & 5 25 #%
K2 KX DREEIT T4 v XL, v U AOIEBERE & g L 7=
BE. BEEET 0.37 (95%CI=0.14~0.99) Tholz& S TW5, (&
8 1)

NIH (2011) o#HEHFIZE T 25 HIC L, Chan & (1998) X, A
U x—7 DT L7V —RITIIT B RIS AREIES] 526 §i K Ok} FREE 536
B 2 F512 . SEBDGHBRFSE 2 Bl LT 5, FOREHR Al RIS O
FIRRE, BE, Mo F VX —BE O VBROEREIZOWTHEEZIT-
TeAEXHERREE L, v T AOEBEEDS 825 mg/H UL TN ORE L ik L7z
B4, 1,183 mg/H ORET 1.91 (95%CI=1.23~2.97) . HafM: D RS AR
FEICIRD & 2.64 (95%CI=1.24~5.61) Th o2t &N T3, Chan
SliE. BT AOBEBUTEM CRIS RO TR & 720 . LM%
mmAEEIT 22 &Ik, B Y 2728 50% EA-Lic s LTnad,
(M8 1)

41



@

NIH (2011) O#HETHHIH I TV S Kristal & (1999) O
ZAUE, IS ICHEAR L7 697 f3] (40~64 %) M O HEEE 666 i %
T, JEBIHBRIZE N E STV 5, FORE., Flii, AHE, #E.
AN D FERE . BMI, 2 5 M OFURT i itA O sk VB
MBS DBEUZ DWW CHHE 2T o712 ETu PR T 4 v 7 [BIRENT 21T -
7oAy X, IV L7 A FEEIL TWRWEEE g L7
A, 1 #EECx 7T HUEIALY T AT Y A NEERTHEET
1.04 (95%CI=0.61~1.78) TH V., NI T AIZRL WY T Y X
Ml Eb—FEU EFER L T EICR> THRETD L. By
U AEBIL TWRWREE I L2 E . ALy T A7 U A2 FMEEL
BT 1.25(95%CI=0.73~2.17) Thol- ShT\W5, (B8 1,99)

RIRFREE

. AR

AHRQ (2010) @o#& KON NIH (2011) o@®ETHE5IHEIN TS
Hsia & (2007) O#&IZ LAuE, EIELRHE S 72 PARRE D 2ot 36,282
i (50~795%) (277 BARILKE LT L (1,000 mg/H) KOE
%3 D (400 TU/H) % 7 FMEET 20 AN TSN TN D,
ZORER, T T ERELGHED I B AT H], LT T AR RE X I D
HRED 5B 499 FIH3 O ZE & bR ENRME DIgIRIC K> THT Lo s &
NTCWD, DHFEZE & AR ENARME DR 12 L D DO — Rk, 7
T RBEGREL R LB A VY T AKX 2 DFERET 1.04
(95%CI=0.92~1.18) ThHolclInTW5b, /o, 7T BREERE
T377THl, WAy 7L I D FEREO LM T 362 HlH3IMAE
THEL7ZEENTWD, AT X 55T O HERRE X [EREDOREM
LE#Z T 0.95 (95%CI=0.82~1.10) Tho/=L N TW5, 77—
TN AT o7 8 2 AL EHEREIZ 1,200 mg/ B EERBFELEYTY A
NN GEIRT 2 MO/ T, wRkERER (P=0.91 for interaction) <°
zam (P=0.14 for interaction) ® U A 7 HEINIFRO SphoT- L &
NTW3, Hsia HiE, BV U AKEOEX I D OFREE, @ER
PARRTE 2 MR 3 1T 2 el RBIR SN IMAE O U R 7 & OBRE TR b A7
WwWeLTns, (81, 91, 100)

AANORFELIEERE (2010 i) THEIH I TS Bolland 5
(2008) DHFEIZ J A, PARIL O &t 732 FllC 7 = a0 I (T
vy A E LT 1,000 mg/H) ., 739 BT 7 AR %Z 5 4EMICHTZ D 5
THIARBENEM SN TWD, ZOREER, LIEEORAERII LY
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U LAEEERE 31 BT 45 Bl XFHREE 14 1T 19 Bl (FEXHfERREE 2.24
(95%CI=1.20~4.17)) TH Y . EEMOFAELITI N U L LR 69
B17C 101 [|], <} FREE 42 451 C 54 [5] (FEXHfE R 1.66 (95%CI=1.15~2.40) )
TholztEINTWVD, LDHHEOEREIL., 1Ly v L&E5ERE 21 4
T 24 [A], XFHREE 10 6T 10 [B] (FEXHERE 2.12 (95%CI=1.01~4.47))
Thh, HEM (LHEZE, MEF, BREZZ U RRA o FE L2
D) DFAELIT > AEERE 51 451]7C 61 [0, Xk} HEHE 35 41T 36 [B] (H
KGR 1.47 (95%CI=0.97~2.23)) Thol-L I TWD, £/-, =
22—V =TV ROABERERT — X RX—RZRBEEDO G HBNT 5 L, &
PREBOARHERE T, DFHFEZE T 1.49 (95%CI=0.86~2.57) . MMz
1.37 (95%CI=0.83~2.28), #HAM T 1.21 (95%CI=0.84~1.74) Th
SlhbtInTWnWd, £, TNENOERBO U X7 Hix 1.67
(95%CI=0.98~2.87). 1.45 (95%CI=0.88~2.49). 1.43 (95%CI=1.01
~2.04) Tholz& ENTW3, Bolland HiE., FEBEARHRE kMEICE
WTC, AT AT Y A FOBRUICE Y | DAHEIE X IIE ER AR B
DISELRN EFTDEIRBEINDE LTS, 2L, BRAAORHE
BELHE (2010 FERM) TiX, FEOREREISLTLL KL TELT,
BRS T I E ShTnsd, (23, 101)

AHRQ (2010) o#&ETHEH &N T\ 5 LaCroix & (2009) D
B X uE, KRE OB M 36,282 1] (51~82 %) 1277 &R ik
REETI V> A (1,000 mg/H) KOV X 2D (400 IU/H) % 7 4
BHT 5 ANFZE (CZH R, SEEAFI ) NEES TV 5D,
ZORER, MIECHEILT 7 R EEHET0TH, IV T A+EX IV
D % E5RETIE 744 1 (O~NP— R 0.91 (95%CI1=0.83~1.01)) ToH 7=
EENTWVD, BEEDRBREIZCOWT, REFICHET S &, MEPR
IS ANZ X BT IHE FEMA TR D B, whIRENR L Bt O % B Tl
IO LN ol E I NTWE, N — RELAEBBIC ST 5
&L 70 LA F D 29,942 41T 0.89 (95%CI=0.79~1.01) TH V. 70 &%
U ko Ei#E 6,340 1 TiX 0.95 (95%CI=0.80~1.12) Th-o7=& Sh
TW5, LaCroix HlE, LY T AEREZ I DY 7Y X hOfFEE
&2 ELMERE, EIRERE R, M ERE, BDAZOMORKIZ LD
FETRIZONWT, WTNLEEIIERO ol LTS, (B9
1. 102)

NIH (2011) O#&E KON EFSA (2011) o@®mETHEIHINTWD
Bolland & (2010) ®#R&EIC XauiX, 100 BILL F CEH 4 40 UL E)
W LYY A b (500 mg/HELE) & 1AM EIChzn#
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HL7=EEOEKRR (1966~2010) % F &, AFHY 12,000 #il % %
WCLTEAZT TV AREREINTWD, 5 ODDOERE L ~VLiER (8,151
B, i 3.6 4. PUANIEIPH 2.7~4.3 4E) (2B T, 4Eln, MERI, B
FIREE, BERIF. REEEIE, & M)E K OV B AR B o BE 1R IR TR s
EATHO IS EDO N — RILiX, 77 R kB LZ5GE, Ly
LAERBEO LA T 1.31 (95%CI=1.02~1.67). Mzt T 1.20
(95%CI1=0.96~1.50), &M (LFHFEZE, AT, 28R % = KR
A4 hELEBD) T 1.18 (95%CI=1.00~1.39), JE1= T 1.09
(95%CI=0.96~1.23) Th o7, £7-. 11 ORBRL~VLiEER (11,921
B, EEIME 4.0 F) I2BWT, 296 il G HREETIE 130 fHil, v A
BHHETIL 166 ) TOMHHEZEOIRIENRD bil, FRED NP — ik
X, I BARBELB LSS, Iy AEBEREEOLEIET 1.27
(95%CI=1.01~1.59) Th o7, MEd, EEHM LU T TIEI v
VUL EREROBEEIIRO N7 STV 5, Bolland
DIE. AT T LT Y A MIDIHEZED U X7 25 30%HE KI5
ELTWS, 22k, NIH (2011) O#FHEIC T, AMALICERM» & 5
EDRERN I TS, (21, 81, 10 3)

NIH (2011) ®O#& &Y EFSA (2011) o@®ETHIIHINA TS
Bolland & (2011) O#&HIC L, EiRd Bolland & (2010) D4
12, EBIEH LOERBREES N2 S5, 2 E TOEFEREDOFoHNIC
LDy oA XD O ELIERBY 27 ORZROTIEN
Fhi SN TWD, TOFRER, BOTOMG LR BO—2>ThHLH
Ny (1g/H) %12 D (400IU/H) Z4EHL - O Ltk
(86,282 fi]) % FLlT L7z 7 4[] O KBS IEVE 2 B iR IC B T
BIRBONYT— REbiX, MBREL I L7256, Iy vhte s I
D OEBREEOLMERESIET 1.13~1.22 OFHPETH Y . LHHET
1.22 (95%CI=1.00~1.50), Mz T 1.17 (95%CI=0.95~1.44), L+
FEIE SO TR BNIRE 22 AU T 1.16 (95%CI=1.01~1.34) . D fi%E 1%
fzEH T 1.16 (95%CI=1.00~1.35) TH Y., RERBALAATL D hL oD
LAER L TWERE (T —%) TLIMERBEIRT 0.83~1.08 DFilH
TholcbINTn5D, £, BEOREFR 20,000 AOXAXTF Y
VARIZBWTC BB OMEXHERET, 77 e R R GRE L i LT E
HNTUAEEHXI D EHALZEEOLHEIET 1.21 (95%CI=1.01
~1.44) . 7T 1.20. (95%CI=1.00~1.43). DHFEZE & fMzad <
1.16 (95%CI=1.02~1.32) Th o7z & I T35, 24,869 HilD LIz
DWNTHY 5.9 FMEME S N2 BE LASUIFRICB W TR, Iy A8
BUZER B BB O Y — REIE, DA T 1.26 (95%CI=1.07~1.47) |
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i 25 i ¢ 1,19 (95%CI=1.02~1.39) . [ B ZE X (Z M za 0 ¢ 1.17
(95%CI=1.05~1.31) THY., WL T LEEXZ I D O L KE
BOYZATZIZONTEENRO b EINTWD, ZOMPT Tk, 5
EROI N BEM IV T L X I D OFFHIC L D ER
HHC (NNT) [ ZOAFEZE T 240, fMzcd < 283, #HAMI T 178, BT
302 Tholo& ENTWD, 28,072 FlOLMEIZ DOV T 5.7 FF-H FEHE S 41
Tz £ & OB LRI W TIE, DA T ADOHBDOEIIX
EHNv T AEEX I D OUFRICIR D KRB OMIHERE L, DR
FET 1.24 (95%CI=1.07~1.45) , Lo 3E & 254 T 1.15 (95%CI1=1.03
~1.27) Thol-L I T3, Bolland Hix., H/L v A EMER
XiFHnryntes Iy D OPFHELMERBY 27 IZBEENFED
bhizELTnb, (21, 81, 104)

EFSA (2011) O#HETHHIH SN TS Lewis b (2011) OHEIC
FJAuX, Lotk 1,460 B (75.122.7 5%) ITRBEI L T LT Y A K
1,200 mg/H (B v At LT 480 mg) % 5EMIChb=n s L, &
B T 1212 4.5 BT 55 9.5 4R 0 BEVE 24 B0 kbl /i A G BR
MNEMSNTND, TORE, 77 o—aEEikRE(LEICB T DL &
BUIDOEREEDE T RARA & LAY — R, &5 54 H
T 0.938(95%CI=0.690~1.275) TH v . 9.5 4= H T 0.919(95%CI=0.737
~1.146) ThHo7- & N TW5D, Lewis HliE, v 7 LAY Xk
OEBUZL Y, TT7r—2MLMEREEET 2BEORKERSLKELTEDY
AT R TFSEDLAEELRHDHE LTS, /o, IV T LYY R
v N EE L ERAEEO T T u— AMEENRE(LAE & O BIEME B S A
TiERnweELTns, (BH21, 105)

b. a/k— FAE

NIH (2011) O#5ETHEIH &I TV 5 Bostick 5 (1999) D #45IZ
., Btk CE B OB D 72 Towa D B4 2ok 34,486 4 (55
~69 %) (2 DOWT 84FEMILL LM & 24— MFENEM STV b,
ZORER. 387 Bl EMIELERTHELT LIZE SN TWD, L DOMEXF
fERREE L, > T D OMIERED 696 mg/H UL FOREE L L7254
1,425 mg/H LL EDORET 0.67 (95%CI=0.47~1.94) THYH, 7V A
NEEI L TWRWEEM TRFERRKO DL 7 AEREN D2 (R
LT MEEREO TR 422 meg/H) BEL R LZEA. BFEHED
TN MERENZ D By AEEREO P RE 1,312 mg/H)
T 0.63 (95%CI=0.40~1.98), BHHRKD /LT 7 LERED D720
BERIC, 7V A MR DLV T AEREN D (R L v T A
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RO T RAEN 422 mg/H) BEE I LIZGE, 70 A2 FNEHEKED

Ty AEEEN S (B y T AEEEO A2 1,400 mg/ H)

BT 0.66 (95%CI=0.36~1.23) Th o7zt I T35, Bostick 5,

BEME IV T A ML D BT T A0S EEEUTE D

WCEDHEY AT Z LT IEDL I ENRBINTZE LTINS, (B8 1,
106)

AHRQ (2010) o#ETHHIHIN TS Umesawa o (2006) D
WA AR, Mz O FRR B IRME DR e S A DBEEE D 220 B AR
A 110,792 5] (40~79 5% : B 46,465 B, M 64,327 ) (DWW T
¥ 9.6 AEM OBBIFZENEM STV 5D, ZOREE. 566 2Kz

(101 A< BT HML, 140 B2 I, 273 FIA3iKFEZE) . 234 i
DR ENRME DR BIC K > TH T LIZE STV, £72, Bl bic
TV T LDORRFERE & BINZE I X AT RICADOFEBENERD 5 i,
TR E RO R BRI A R BRI K A B RITHEBNIRD o 1=
EINTWD, B ERO DV Y AERE RN e, i
p | BMFEZEDRIICE OMBENED b & STV 5, BMI, BER
RE, TV — LEEECE, & )E K OB O BEERE, — 3L X —EHE,
H VU T AERENC X o TR L 72 0 M R B o B K O et o AR TR
FEIX, LSRRV T AR R & ik LG A . B AR
B CRaidzsH o BT 0.53, 2T 0.57 (95%C1=0.34~0.81, 0.38
~0.86) . KM zEH D 44T 0.46, 2T 0.51(95%CI1=0.23~0.91,
0.28~0.94) ., RMFEZED BT 0.53, T 0.50 (95%CI=0.29~0.99,
0.27~0.95) ThHholtL N TW5, Umesawa HIZLiLiX, HAAD
BlizBW ik, A ERO D VT AT, METORTRE N5
ZENRBERTZELTWS, (B9 1, 107)

AHRQ (2010) Oo#ETHHIH S TWS Umesawa © (2008) @
WA LR, REREASIEESHRADOBEERED /2 HARAN 41,526 il (40
~B59 % ¢ B 19,947 B, Lotk 21,579 Bil) 12OV TR 12.9 £ DB
BIMIFFE 8 FEf S TV D, ZORER, 1,321 B3z (I4TEZE 664 1,
AN I 425 B, < BT I 217 1) . 322 B2 IR EARNE LR B A
FIE Lo & STV D, Ffn, PR, BMI, & i E<Ctm OBEERE, &
a U AT v —/VIEDOSEYIRHE, EEY, B 7 v a— uEBEL R
U AEBEL H U U LAEIRLE O n-3 BB OBIIC L 2FHEEIT- 7k
ME2EF DA — RERIEZ, B LS 7 AEBRENMEH EORE & g L
A, mAEORET 0.70 (95%CI=0.56~0.88) THH ., LhL v
LADOEREEWMAEFO Y A7 IZAOFHEBENRO BN E I TWnD, %
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7o, MMMz & A 2E D 228 BARATIZ K AP — Rk, B m v
U LAOERENMEHA RO/ & i Li-5A . mAEORETENZE 0.69
(95%CI=0.56~0.85). 0.69 (95%CI=0.52~0.93) Toh v . LA
KD AN NERE LKA R OIREEZED U R 7 12 A OFE B 23R
b —F, BEHEOINLVY T LAOBIEILX, ®IREINRMELERDO Y X
TIWTHBENIRED N2 ol L SNTWD, B, ZoRERIZEB W T
FENB~OT o —FEBIZH TV A NIV T LAOFEHAENE F
NTWienolalzd, TORELFTMTHI LN TE 72675)0 mEan<
W5, Umesawa HlE. BFEMEH LT A (FRloiidy (3 ea—72
JVR) BRIV T L) OFRUZE Y FEBO EIZIU\ 2BV TMZE
FORIEDME T THZ ENRBINTELTND, (B9 1, 1038)

AHRQ (2010) O#HETHHIH S TW5S Larsson © (2008) D
IR, MERTIZRWT 4 T R AOBEEM: 26,556 i (50

~69 %) IZOWT 13.6 FERHID a R — MFFZENER SN TWD, Z Dk
R, 2,702 FIHAEZE, 383 BN, 196 125 < &M T H i 5
BLEENTWD, Fli, 7V A2 MEE —H Y720 OBERE
BMI, )£, MiF=a L A7ru—, MiESEEY R7-AAE (HDL) =
VAT m— b JERESCHEARBIIRE B OB E, SRR X N L3 —u
R RN X —OBINEIC L D ZIT > e KRB OMEIERE X, v
VULOERENMEWVEE LR LSS, SR THKAEZE T 1.10
(95%CI=0.98~1.26) . N HIML T 1.20 (95%CI=0.87~1.64), < LK
THIMT 1.56 (95%CI=0.98~2.47) Th-o7=& I T3, Larsson
S5iX., ANV T LADEREEEY T XA TOMBETOY A7 L OFBEIX
BN homE LTS, (B9 1, 109)

AHRQ (2010) o#ETHHIHINTWD Weng & (2008) D
2 K AUE, IZEH O A DBEERE D 720 1,772 651 (40 LA L) 12>
< 106$UJ:0)5EE/JTHW75§£7}’@§?(L“CU\60 ZDOFER, 132 B2 A 2E

B L7ZE SN TW5D, i, MERL &imE, PiEimERoEH, b
J?d“ OO ORI, 7L o — VB ECEE, MRS PER &
MSEENEOLZHAEN, BMI, BCH&HIZL D 0EB, malLAT7e—b
MiE, MY 27U 'Y NiJE, &E&), 747V /=72, TRIKRZA
HEBMKORNS T A ) =7 N K DR AT - T MFEIE D~ — IR
TV AOEREN 592 mg/HLL EORE L i L7256, 451~592
mg/H ORET 1.49 (95%CI=0.99~2.24). 451 mg/HLA FORET 1.52

(95%CI1=0.98~2.35) Tho7=L INT\5, Weng HlE, B/ A
DB E L MHEZED Y A 7 |\ ZITADOHBERRO LD E LTS, (B
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91, 110)

NIH (2011) O#EICHIT 55 LiE, Wang 5 (2010) DO
ki, Iy o AT AN BEXI DY T U A R TED
W OBEE L DMERE Y X7 OMBICET % R — MRS EES
FfF L EGABR 2 A L7217 SR (1966~2009) DL E = —% FEfii L T
W5, FTORER., EEANENEE LoD ak— MFERICBWT, B
N AT A FOEREE OLEERY A7 IZEEITERD S
Molol I TWD, Wang Bk, RoN7T7T —ZITE S BETIEH
L3, Ty LY T Y X N OEROGNERBA~ORZET D72 &
ErxbhbELTWVWS, (81, 111)

® ERZBHFZMEDOELD
N LOBEERIC LD I NI T Ah VIEFEREO U 27 EEITHL
WTHDN, MOFEREROFE LN L TIERL<, NOAEL #4535
TEIETERVEHIBI L, AT AOEBIREBEADY AT IZONWT
X, FROFEEN—HLTELT, TORBIIOWTEIAHATHS, &H
BOHNT T MERNRINEDO Y A7 % ER IS LR H L0, £
0)1%%?%3%?@3_ TELORER E, WEEARRREHS 1AL < . NOAEL %
SHZ LT TERWEHIWT L=, By T LAOEREIEERISEED Y 27
uowfi\H DFERMV—H L TEDLT., ZOEEZONTIIAHATH
o, U bEXy AEMFAES L LTX & MIBIT A RICH-S< NOAEL

EELILIXTE RV E B LT,

(7)) O J I EDHEEH
SCF (2003) o4 THAIH ST % Whiting & Wood (1997) D45
XX, vy AOBEFER (2,000 mg/HELE) ITX 0, 8k, #ligh, ~
TR LERNY ORI R A R T A REMED R STV 5, (1
8. 70)

D #%ELEDHEEHER
Sokoll & Dawson-Hughes (1992) O LiviX, PR otk 75 4
iz, BEEI LT A (600 mg/H) ISz, RV T L (DD
LELTH00mgX2E/H) 2 12 Bz EE S & 5 5B i S
TBY, ZO/RER, WE7 =V F o MEEk, REFGE. N7 A7 <
U UEAFE N A~E B RN~ F 7 Uy MEISEWT R E T,
BDONRAFTT XA TN T 4 —ICAOEEITRO AR oTo LI TH
%, (BF112)
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SCF (2003) o#ETHHIHEIN TS Whiting & Wood (1997) @
LBz —Z L, 300 mg/BRFEREORFEMEI LT LAOERT, gD
WA R bIH SN D EShTWb, LER->T, B rvvaty
TURA MY T ALY EE 1,000 mg/ HDO AV T AEFERL 725
B BROWINEZ S BIE TS EidnEanTnsd, —J, 8ns
0T, R Ot R Ok OMFRRILEZ T > TV AHREMEZIZHONT
X, BANT T DBNREEORIIC KT THEETRDL I LR RN E
ThodrELTWnb, (ZH18, 70)

SCF (2003) 05 THEIHEIN TV D Dalton H (1997) DA &
AUE, E% 3 DA OISR 103 Bz, I T AR VEEREENDI
SIRAI Y (F5BtE 4 »HBO LY AERE 1,700 mg/H, 9 7
A% O Iy AERE 1,560 mg/H) SUIEERN AN AI VY (&
HBE 4 A% O T AERE 400 mg/H., 9 MABO LT T AR
B 350 mg/H) #HET 5 BMAERINLTWD, 2B, WHTOANNK
%iwﬁ@ﬁ%ﬁ%%%®ﬁ(msmwﬁﬁ@ihfvt&éMTmé
ZORER, 1RICEDLETORY OHBICIIE T = U F 2 eSS EE.
%mﬁfmbﬁw74UV&UA7F7UyF’WMi&ﬁotkbfw
%5, (BR18, 113)

SCF (2003) O#H &Iz 1T 55 HIC LE, Ames & (1999) 1%, 3~
5k DS 11 BNz, KBV T A (LT A 502me/H, # 9mg/H
EH) XImAav s (Bvv A 1,180 mg/H, # 9.7 mg/HEH)
Z 5 BB S, FRIMERICEIT 28OV AL, BF LI 4Ca X
58Fe %% MEEL L7254A T 46Ca 2 FFIRNE G- LI2iE D0 vy T LD
W & EFEREICHOW TR A B L T\ b, TORE, &5 14 H
HOFRMERIZIB T BERDOE Y IAIRTHOWT, EH LT 7 AEEERE KD
Ny ABEEREERICEWVTRO Ot SN TW5, (BT 8)

SCF (2003) o#&EIcH T 55 HIcLiuX, Yan & (1996) 1, /v
v L (280 mg/H) ZHERTL W EBRL T\ =2tk 60 Bz, mEEH LY
L (v sE LT 1,000 mg) OV 7Y A2 A& 5 EMICHE B
SELHRBRAFEML TRV, ZO/RE., MIE7 =V F o LU EITR
DHENRMoTE LTS, (BE18)

SCF (2003) ®# &2 F 17 % 51 HIC X, Kalkwarf & Harrast (1998)
%, M 18 BN IREE I V> T A (v A& LT 500 mgX2[El/H)
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NIT T TR Eoi% 6~12 A ORI ERE2Em L TR, £
OFER, ME7 =V F o LLIZBITRRO b olzE LTWnW5b, (&
H18)

SCF (2003) o#EFIcH T D5 HIC XX, Nlich-Ernst & (1998) 1.
8~13 DM 354 FlIZ TN T LT U Xk (v L& LT 500
mgX2 [Bl/H) Z 4 FERICOZVERS T2 B2 FERL TBH ., Mg
VT UL, NESZ B B URE IR MEKEUZZLITR O iz
L Tns, (BE18)

SCF @& 7.#(2003) T 5| H X3 TV 5 Minihane & Fairweather-Tait
(1998) DWHAFIZ XX, 18~69 MDA M TV VA GeHRREE 13 1],
v AR 11 B, REEAALYV DL (VYT A E LT 1,200 mg/
H) #6200 AMICHZ 0V ERIEIRBEZEML T\ D, TOME, ~F
ravey, AN~ h7 Uy b, WhTe NARALT 40U MET U F 0T
ZAGITRRD b olc LTS, £/, R#EICBW T, @ERRA
(14 ) WAy 7Y AN (A AELT1,200mg/H) %
BRI ELIH BMPER SN TND, TOMKE, KHAEDO VYT AEEGE
LT, mAEO VT T LR TIEAS LD DV TR R 23
BOLNTEEnNTWS, (18, 114)

Van de Vijver & (1999) O LiuiX, BN 6 2:2E DA 7% 1,080 3]
(CEH5) 13,5 7%) KOS Wk 524 5l (SEH4) 22.0 55%) 1281T 2L O
B & BROIRBEIZ DWW T OWFHAFTE 2N M STV D, Z OFE R BkOIRRE,
i, PIRE, mARE., K. EX 0 COEBREKOHHEIZOWCHE S
1ToleeZ A, INv U LAEBIREENET = U F U RBEICAOHEEEINGED
S, g7 =) F U BEIZOWTH LY T AOEEED 100 mg/H BN
THI LI, D ROBGET 1.6%DHA (EMREFEEE—0.57) . B\
DEH T 3.3%DEY (EMEIFIRE—1.36) RO LN E SN TND,
Van de Vijver 5 1d, BFEMEO LT 7 AOEBIEIL, I v A Lg%
FRICHEIRT 2008 9 M2 b7, 890720 HEROIREE & A OB
HHENHELTWVWS, (1 15)

Lynch (2000) O#AIZEE, AU AT A2 M EERSED
BN ARBREmINTEHY, ZO/KE, BEM LIV U AOEBIE
INFEFN DN ERE . SOBIRICERTIIREO bR oTol ST
Wb, N LYY A M, SRRAEAIZ BRI T RS, 2L
H ok, BEHOLME, ABERORRALZIEIZI T 580k
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DEBRBD LNRN->T2EENTWS, (BR116)

@ @WmEILDWHEEH

Whiting & Wood (1997) OREIZIHWT, BT v AL #igh O AAE
HIZHOWT, LR OFEENGIH S v, B3 & IR D5 28 bl <
nTnd

Forbes (1960) O &I KX, BiFEBRICB W ThIL T T LD
HAZ XS ORIUKR T RO LN LN TS

Spencer ©» (1965) MU' Wood & Zheng (1990) DHREIZ KX
b 2 6Zn S 53 BRICEHB VT, ﬁzvyﬁAmii/w D5
IZ XD SR DRI NEEREICERITRO b7 ST
1&(5%70\117\118\11%

SCF (2003) O#EHFICIT T H5IHIC XX, Spencer & (1984) &, &
BB v T KR BERERIIZEDN (230~2,000 mg) L CHEES®5R
Bra s L CRY ., ZORE, OB 14 mg/H O5A . WEho EK

SRS 24% 7005 8% E T L& S Tnd, L L7ens,
TSR DPEMEC N T o RN IFHE L e oot ShTnb, (21 8)

SCF (2003) Oo#EHEIZH T D5 HIZ LiUE, Yan & (1996) O
X, 16~41 ORI TFO LM 30 BHZRBE I NV T LT T Y X %
(1,000 mg/H) % —FMEBRIE5R B2 L T\ 5, TO/BR, 77
AR GEE L i L CHERORBICEIITRD bR ol b STV S,
(21 8)

SCF (2003) O#EICHIT 55 HIZ LiviL, Wood & Zheng (1997) 1%
PRI el g & RZ v T A (K9 1,600 mg/ A X 12 A/ % 2 ##H
BRI rBre I L T\ D, TOMKE, s 17mg/BERL TW\D
IZHEb BT, HWEBRE OOV T, ADHE AT U ANRBD LT &
SN TW5D, Wood & Zheng 1%, LU ALY 7Y X2 kb (600 mg) 12X
% NI O E I 22 2 Fix, S HICHEhEMZ D 2 & THES Y
HELTWD, (1 8)

SCF (2003) o#EizHF 55 HIZ XiviX, Raschke & Jahreis (2002)
X, FEFEZBME 10 BllcEFEI LT A (1,800 mg/H) KOV U ERH IV
v A (600~1,200 mg/H) % 2 HAMERIE:WBr%a L T\, £
OFEFR, JRPLES OFER OPEMI BRI E I G- 1B 5 2T 5
T, MIFEHEREICOW TR TARDONTZE LTS, (21 8)
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RTRTOLEDHEER

SCF (2003) o#EizHiF 25, Yan & (1996) X, B
U ADOEREN DIV O, REEI VYT A (1,000 mg/H) %
—ERER ST RREZFELEL TEBY ., v 73U LOREICEEBITE D
b hrolcbInTnsd, (M1 8)

SCF (2003) O#&EIZHIT 55 HIZ LAuX, Whiting & Wood (1997)
X, BRI LT AOER (2 g/A) I2XY, BrLO TR T LD
W B D~ 727 AOYRMPE T2 & LT 5 BRI 42,
TN UKTFIED L ) I~ T X v U A RZEFR L H MDY A7 )»
TAELZRRWRYD , ~ 7R T ARZICRDZ TRV E LTS, (BR1
8. 70)

SCF (2003) oSBT 55 HIC XX, Abrams © (1997) 1%, 9
~14 FH D1 25 Bz >V T, BFEMED LT T AOEE CEHERE 1,310
mg/H) &~ TR T LNT R (CEHERE 6.4 mglkg RHE/H XX 194
~321 mg/H) OREEZFHEL THY, FEEIRO LN ST
WwWn, (M1 8)

SCF (2003) o#REIcHIT 55 HIC LiuiX, Raschke & Jahreis (2002)
X, R B 10, BEES LY T A (1,800 mg) KON BRIV
7 A (600~1,200 mg/H) # 2 HHEERSE L B2 FEML TBY, ~
TR AMUHHCEBIIRD LN oSN TS, (21 8)

) EDHEEER

SCF (2003) O THHH STV 5 Whiting & Wood (1997) 1238
It %8I HIC X, Schiller & (1989) 1% 24~32 D N 6 #ilic 7 —
VBRIV T A (v Al LT 1,000 mg) &R H &GS 5B A i
LTHEY,ZORE, U U BOWRINIHNARO bl & LTnb, SCF i,
BEEOHMET, VrBEemHAERBIRLEZGSICBW L, ZoEEITA
BERbLOTIERVWEENTWS, (BR18, 70)

FNB (1997) O#HEIZ LAUX, AL T HHEORE, UV oy
7 5=0.08:1~2.40:1 (30 fFDOME) TIEANT T LD/NT o ARLWIIZE
BIIROLNT, B FOAEFEOR T, AWVD - ODREFRICEHERDH D &
THRLUTIZE AR ONRNE LTS, (ZR6 7)
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I. —HERMEDH#IEH
1. KEIZEITSER=E
(1) BFBR DL L
KEFEMHFSE S (NRC) (1987) DSz I, KEICH T 2 EER B
JL 7 WO R 1975 46T 129 T4 K (58,510 kg : 0.67 mg/ N/
H). 1982 4T 235 TR K (106,600 kg : 1.21 mg/ A\/H). 1987 4£C 177
TR R (80,290 kg : 0.912mg/ A/H) &S TWb, £72, NRC (1972)
DOFEHH OFREFERKRICIIEL, FE LU L0 —AERET, 1
mg/kg (KE (0~5 7 Hiin) . 3 mg/kg RE (6~11 2> A ). 2 mg/kg {KE (12
~23 22 Hiin) . 1 mg/kg (K (2~657%) & SN TW5, (BH120,121)

(2) BiEHhIL DL

NRC (1987) O#HEIZ v, KEIZE T DL > T LD EREE
X 1975 4T 122 TRV R (55,8340 kg : 0.63 mg/ A/H). 1982 4£T 98 T
> K (44,450 kg : 0.50 mg/ A/H) . 1987 4T 47,200 > K (21,410,000
kg : 243.4mg/N/H) L#HEINTWD, £72. NRC (1972) D4R D
BEMERS RIS I, B vy ao—AEREITX, 1 mgkg (KE (0
~5 A i) . 5 mg/kg RE (6~11 2> A#R) | 4 mg/kg KE (12~23 2> A ) |
1 mg/kg RE (2~655%) 3N TW5, (B43, 121)

FASEB (1970) o#EIzkiF 55 HIC LAuX, NRC (1970) X, —H®D
BHELZNIEENIBEI NS T A EEZEE X T-ETEOR R, BBk L
T LAOHEE — HEREIZ. 2 EOS AL T3Tmg/ A/H EHME L TWD,
T, BIb VT AOFEMAEEIT 1970 4F T 7,800 o LTHBY, =
N KEFEEEAND 2056 B H AL 365 HIAETHRL, BibhLry o7 hd—
A—HEREZ 104 mg/ N/H EHEEL TS, NRC X, 2D _>0—HHE
FEERED I B ELLMIE LVMEIZITEWNIZOW TR ETE RN E LT
%, (B4 3)

(3) AILTHLIE
RBEFZROVRE LREIREOR DI (2005) (2B 551 I L, kEE
FHEFERT (IOM) 1%, A T AORN L DR KEREOHLE (1994
) 1. 14~18 0O BMHDEE, 1,094 mg/H & LTW5, (BE122)

NIH (2011) O#HEHICF T 55 HIZ L4, National Health and Nutrition
Examination Survey /%, 2003~2006 £ DO KEHIZE T HBEFSH 7Y A2 b
DD T AOFEEHEIEIX, 1 EOSE, 918~1,296 mg/H & L
Tnos, (8 1)
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2. BAEICEITHERE
Wy TEEEE VS 7 L) KOS TR b v o b 133 E TlERes
ETHDHT0, TBEICRBT2EBEET — XX,

~—7y "Ry b FRUICED b—=FNF ATy NAXT 4 —DFER,
TEMNLD N7 LOHEE—HEREIX, 1995 44 T 383.9 mg/ A/H .
1998 4£C 400 mg/ A\/H . 2005 £ T 316.9 mg/ AN/H LA STV D (B
123), £7-, ABBSLPODO I A—HEREX, 1998~1999 4EE T
290 mg/ N/H E SN TS (B 124), UEXY, ~—F v "Ry
FERIZED b=V T A2y NAZT =X VHEEIND LT LDOER
F1% 1998 4£T 690 mg/ AN/H LHEE S NS,

SERR 21 FERMEERE - REFEOMHR ) ICLUX, BFORSM, M
KOS LR BB END BV 7 A0 — B EREOEHMFEIL, 512 mg/ AN/
HThoHLENTWD, WX, B@HOEMLND 505 mg/ N/H., #ih&ELE L
T3mg/ANH, BiLEHRELT3mg AN/ALEENTVS, (BR125)

PSR E L. WY TR v o A ORI Tk vy ) @
—H%Eﬁﬁ%:ow( gfbAl & L CoBiE, 8ERA L L ToBIE R
LT O X 5 ICHEEF L T 5,

(1) XERILAIELT
REBLAIE L TCORAERNS D 2 7 DEOEIIZ W T FEETI
MICIXIREE I NV O L, VB =N L, UUiE—KFBEILT L,V
VEETKFEINT TN B U TIKBANT T LT BRIV T A
TNaBhany ok, 7Vkwal) BNy g Ny NT ULy
L. HBBINT T L TAANERANT T DR OATT Y ABANT T
LNH Y BEAERINY) TIXBER I Vo o BFE, REER V> o DA OV A
RN 5o BER A L3 0 DA VAR IRIZ OV TIE, BUIERA L L ToO MR
LoD, BEHAAE L CEREELHE T2 & L, REmbH & LT

OHEFHZIZE D72\,

Rk 22 8 RN ORI IERED W) L &5 AR IZ R4 2 i AT
JE) MEF MO AL 23 £ AEREERG 2 I LRI E R E O

WA T L, JUERANY T A, TR Y VBRIV T A, TV BRI T A KEBIEIIVY T A AT T
UYBEANT TN, IREBINVY T A, BNV DL, Ea U VAN T L, BRIV T A VVB=INVT T A,
Vofg—KFEANT T L VUBRIKFEINLTLELT
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HEEICEDL DM, FBERNIYLE | ®EEICLVIL, BERNIMTHD I
Ny AEO—HEREOAHIZ, I va s LT H9.0 mg/A/HEEZ
bihvd (6) (H126),

F7-. BFERIY Th D REER VY D DI, ERENRMEHED S
251,516 t TH Y, RIZ 100%NIRIEI /LT T A THY RENRME LTE
RanizédsLE, Zo—HEREOAFHIZ, L7t LT 13.10 mg/
NBEEZLND, (7)) (BHR127, 128)

INEDOERTHEE I N T A, ALV T MR END EIRET 5
ELWN TEEEE I V> D A KOS TRk v o ) OSEEFREA
ELTO—AHEEEREIL, hLv A LTT7210 mg/ N/ ARRE L E 25
N5,

6. XEBILEIE L TCORENHIIEERMYTHS HIL
DO LIBEOERE (BAL: mg/A/B)

w4, 1 A—HEHL 1 A —HEIE
= (G
L)
IREE T IV T I 109.58 43.88
Vo= A 6.33 2.45
U UW—IKFETNT T L 2.57 0.76
U UM TIKFEANT T L 9.59 1.64
== I - 3 &= oD PR AVN 1.71 0.32
TR T A 1.5 0.31
TNl o b 5.1 0.45
vl VAL T A 0.12 0.02
N RN T UV T A 0.43 0.036
HAEeH N A 49.6 9.10
T Aa)E BRIV A 0.162 0.0152
ATT VBRI T A 0.280 0.0189
A EtE - 59.0

R7. REBEFELTORERVHLIBERMYTH
ARERAINCILEOBARERNETE (BA:t)

w4 fifi &

HRRBER Vo D I 803.0
W IREER VT A 79.0
ONFRARBERL I V2 7 A 634.0
& FHE 1,516

(2) BLERAIELT
TLOEMAE LTOM@ENRH D V20 DO HOWT, FRERINY
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TIRRBEI N T I BACT NV T L gV T LR ORI
LB Y | BEFRINY CTIIBERR Vo T DI OGRS D, [RER T VS
U DI OWTIE, EEMEAIE LTCOH®RLH D0, REMRIAI L LTE
WMEzZFE T2 8L, BEHAE LTOR RIZITZE DR,

SRk 22 £ BRI OB FEHED ) | & FERE I B4 2 A AT
LT BERIM CH ALY A EO—HEREIT, LT A
ELT3055mg/N/HEEZ NS, (B8) (BH129)

T2, BHERIMTH D BRIV 7 DD D B, ERGN Y VR
VULTHDLOOEMENKERMEAEIZ 232.0 t THY . KIZ 100%H53 YV >
=N T T ATHY EENEME LTERSN-TH L, —HEREIZD
Ny AELT1.92 mg/ N HEBZLND, ERDDBEB{IEI LT T A TH
% O OFEBE N AR 221.0 t TH Y, RIZ 100% 03 EH LT T L
ThYEEPEME LTERINZETDE, —HEREITI IV TLLEL
T 3.40 mg/ N/BEEZBND, UELD, BERA V> T Al kDD T
LAO—HEREDOAFIX5.32mg/ N/HEEZXLND, (£9) (130,
131)

BEAFIIN) T 240K (RS - BB v T L) ITHonWTiE, EH&E
DHEITRO LRI ARITHIR DOBERL I V> 7 DD 5 6 ERGT D3R
IEINT T LATHLI LD ERRBEDHEANS S L35 &, ARKbko L
7 AOWHFEREIL, 3.40 mg/ N/HEEZ BND,

INODETHEREEI AL T A, LIV T DR END EIRET S L.
Wy THefR v o ) ORI TEfb vy o ) ofGERAIE LT
O— HHEEEREIL, I A LT392Tmg/ N/ARRELEZ BND,

PLEX Y, FHMIZEREE L, B TREER I V> o L) KON Tl b

NN e REREAE, R bAlE LT 72.10 mg/ A/ H | s A
& LT 39.27 mg/ N/H DA T 111.837 mg/ /B (Wrvoat LT) L#E
ELTWD, (ZH132)
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x8. WERFELLTORRNHLIEERNMMTHLHILY I LIESE

DERE (B : mg/A/B)

W 4 — AN 1 HIEHL — N1 HEIE (hry
5 7 hELT)

X AT EN 29.11 10.51

VN U NIRRT 2.05 1.11

L AT AN 81.33 18.93

& FtHE - 30.55

x9. BRANLIDILBBOEIENS EBRERNETE (BAL: 1)

ES0 % w4 H Aoy

VB =hn A BEER AV T L 220.0
FIEBERR I V> T A 12.0
A 232.0

[ A BTN HRBER v I 141.9
DRERBERS L b 78.0
TEREY T RERCII LT 1.2
A EtE 221.0

V. EE#EEIZH T+ 55
1. JECFA 28I+ 55
(1) BEBBHILO DL

1965 FE D 9 A HICB W T JECFA 1L FEEE D IS DV TR L.
BN E L CEYNICAWSNS & DOFET T, HEA2HIET 2 LB

Nt LTS, (13 3)

1973 £ D 17 BIEAITHB W T, JECFA X, Wity TER L 7 A
DRI %217 > T\ %, JECFA X, % TEEEE D VD A QBRI LY |
BMNODOEI NV T AEERE S KB SE DM ARVC B L, BRE
FEEH, REANMEH SN DT T, ADI % Inot limited (FRE L72\Y) |

ERMiLTWA, (BHE1 34)

(2) BiEhILS DL

1965 £ D 9 [MIEAICB W T, JECFA 1. BBk /v 7 AaEte & ihn

T S % MEEHE W E DL ENEIZ DWW TEHB 21T - TV D,

AT O

R WENOFHES SRS 7 v H ) AT pH R, A —A 7 —FLLT
BN LIS S 2 BEAE ORE TIEHEEZBIIRBO b sl 2 ek,

ADI % Tnot limited] & L TW\W519 (&1 3 3,

15 JECFA 13722 TADI not limited (ADI #[R7E L7Z2\) ] &5 M54 TADI not specified (ADI 2557 L7212

LTwWa,
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1985 FFE D 29 [MEH/IZB W T, JECFA X, 1965 T2 T2 v v A
#5> ADI % [not limited| & 3 2§l D24 M %2 F#Ei8 L T Inot specified |
EL, AT L ERMINTIEAT ERICIE, BFHROLOEEHL
TNy LEREEDOFEG KDY VEOEIEE IV T LAOBRE LY KE
FRNCHEY) R IERICHREONE E LTS, (BR136)

2. XEIzH T 5L

FASEB O#i% (1975a, b) I XiuX, ™I THeg v o A KON
W TERAL IV 7 ) AZDNWT, IV T AA G USROERRA A4 DR O —
W72y TH Y . @E OMRBHRBICERYIAEND Z &, 2D DO NEN
FIZEE S EN TV DREIIRMEINARECE MIxt LAEERELE T
AREMITE LBV EH SN2 Enb [ 2 boWENRRTFNME LT
FEHINAEMETE MCAEEREZ TR THEMNRBIIT ] LI THD
(120, 43)

3. BRMIZH I+ 5 EF
1990 4, SCF 1%, A M T HEIETH L2 >NT, —HOEIE%
frREZNENDGA A2 K OREA A2 OFHIIZ IS < FHli 21T > T\ b, Bv
VT LFEIIZOWTIE, Zv—7 ADI % Inot specified] & LTW5, (&M
137)

4. MAELRERE (UL FlzoWT
FHEBI T, BTV T AICONWTEL 0D LBV AR S, UL %25%
EEsnTHD

£10 KEMEMEAIZHSITHHILIDLD ULE

FFAmA% RY UL (mg/A/H)
AR (BREREE L) 2,300
IOM/FNB (&L L 7C) Flpic Lo B s
(& AT 2,000~
3,000)
EFSA (RfEREL LC) 2,500
EVM SUL XigH A X AL~ b 1,500 suppl. (GL)

BEIREXIH Y A FE LT

(1) BEF@BEICH TS5
R 21 4F 5 AICEAFEEICBWTED DO THRADORFE
BLHE (2010 FEEERR) 1X. DLW ADTE FRREIZSOWT, IATZ T A
USEMERECRBIZR S 72 2.8 g/H %A LOAEL & L. ZOfENS., 18 mlh LAk
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NN FIREE, RrEFEAEE 1.2 & LT 2.333 g/A/H GLOLEREZ{T 5
T23g/AN/H) ELTWD, 2B, 1TLLFIZOWTIE, +o 72 &n
RN DMHE EREEA ED TV, (B2 3)

(2) IOM/FNB IZ& I+ % EE4i

1997 4E, FNB (%, ZAv U AEBEIC L D & SN TW D EEHESROIELIH
LHrEmet L, AEMEEEOH LT =2 BB o TWD I T Tl U IEGERE
DFEFIREIZHSE LOAEL 25X ET 52 & & LTW5D, fHlixtg & LichiE
FIZRBWNT, I T AEIREOFEHEN 1.56~16.5g/H TH V. HRIED 4.8
g NA T o722 b, A7 50 LOAEL % 5g/H GaHE &KXV
UA» hhRZEET) SR L., NiEFEMSREE 2.0 & LT, UL % 2,500 mg/
NHBHELTWD, (26 7)

2011 4, FNB (%, D UL IZOWTHBR 21TV, EFENOE =
BT R BRE IS & HIE (0~62H) 122V T 1,000 mg/ A/ H ., %)
W (7T~122°H) 1220\ T 1,600 mg/ N/ H, Fi (1~8%) (22T 2,500
mg/ N/, B (9~18 %) 22O\ T 3,000 mg/ A/, B (19~50 %) I
DT 2,500 mg/ N/ A, B2 (51 k~) 22\ T 2,000 mg/ N/H, iFh7 (14
~18 %) 2D\ T 3,000 mg/ N/H ., s (19~5073%) (22T 2,500 mg/
N A, B3 (14~18 5%) (2O T 3,000 mg/ A/H . i (19~50 %)
(22T 2,500 mg/ A/H & LTW5D, I, RIAMWITOWT, @ &L DR
UL ZsE T 2RWIFTRO 20 E LTS, (1 38)

(3) Council for Responsible Nutrition (CRN) [2& (74 EE(f
2006 4, CRN /X, v U LY T Y X Na HWTCEEIRIFET — #2125
S&. By A0 LOAEL % 1,600 mg/ A/H & i L. UL % 1,500 mg/
ANHIZLTWS, (B#139)

(4) SCF (2T B EFM
2003 £, SCF 1X, WA U A ERICE D L SN TV D HEEREGOIERH
HEZBRFT L, 2,500 mg/ A/HOBRICE W TEIUC L 26 FFHERHEO L
NTWRWZ &5, NOAEL % 2,500 mg/ A/H & 5l L. AiEFEMREE % 1.0
L., UL % 2500 mg/A/HE LTS, (1 8)

2012 £, EFSA X, 2003 12 SCF iR @E L7~ UL OFi i 217\, UL

EEETHVNEOD LT RMBITRDONT ZELR2NEDE LTS,
(ZHE140)
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(5) United Kingdom Expert Group on Vitamins and Minerals (UK EVM) 28
[+ % 514
UK EVM (X, v 7 537U 22 haRAOWERIET — 2 125 &
LOAEL % 1,600 mg/ \/H 3L TR Y . A LR E% 1,500 mg/ A/H &
LTWs, BH141)

5. BRMRERERICETOHHRBROFTE (55)

BWEEFERIT. BEABBE LY., THALS T AZBEORICET 5%
TRy E L. BHERIEICRD Y A7 2T 2 52 BEORBEOEN 35
FrEREEA AN E LT, 2006 4 1 A THRATE IV T &), FFE8 AT [
N T LEREA R A ORMEFEEFMOKEEZZIT TV 5, TOMRE, &
MEZREFESIT, 2007 42 1 A, 20O >0 ERERAERIZOWT IRAMHN
IZEEND NV T LEPBEIC—HEEML E L TRAISN TV HHIFATH D

W2z, BARANOBFEIILAED FERIE O ERI & 7o 5 A FE SCERE ol

ICARE OB K Ve hakBr o2z 2| %5%\%%§Ltﬁ% T
BERINDRD TV T, ZRMEICHBEITZRWEHEr s Dd, | FEOFME AT
S>TW5, (BE142, 143)

. BEmBREZEHE

FERE J1 V> 0 B OB A1 Vo D DB PRI & U T+ el kii &2 A F5
HIZEITERMDPT, LPLERNRG, BRI LT LM%, e L TofH
RRIC B W TIIERIR A Ao L LS T LA G IRBET D L E 2 b, £7-. %M
HT T AT, KPP TIEIAKE BOR LTKEEE ALY T AL 225 TlE
ﬁX%%WLTﬁ@ﬁwV?AkﬁD\PfM®%Q%%ﬁ&ﬁmbfﬁEL
WD EAFT NI D EBZOND I EnD | AEMPES & LT, Sy THE
e ) ORI TER(L AL D A 12OV TC, B OV o A
BRI & LT R BREGE A A O TTRAEMIICEHI 21T 5 Z L IXARETH D &
HWr L7z,

WEfs e O\ v o BEEOIRNENREICAR D 5 2 gt L=/ 55, it THER:
T A KO Tk o ) OZEMHICBRSEEALIEDL L9
DY E VA LT W

AREMHAER L LTI, FERI AT L BRIEI AT L vy T DR

MR D22 = MEICAR D AL 2 Bt LSRR By TRERR D Vo b ORI
AL VoD ) IZHOWTHE, Bilnmth, SrkEmErE. KERGHEME, BN AMK
K OGRS BT DG SIE 2 n &I L7z,
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ANFELZE MRDEENHIE, AT LO@EFERE I L7 TV H Y JEfE
RE. B RIS M OB BR 2R R & DBRICO W T OB HRN L B ST,
I TIH VREBERECOWTIE, tOFFRER OB B 5 Tidie <,
TN 5O NOAEL #1556 Z LiZTE7en Il Lz, £7-. BA. At
FE K OEERZRIE BIZ DWW TR, MFEDFRERD —FH L T\ &, Iy v Ad
BEIZOWT AR SN EZ HDHZ b, NOAEL #1556 2 LIXTE 720 &)
Wri7-, UUbEX, AEMFHAESL L TE, & MBI 2 RICHE-S< NOAEL
BAGH Z LIXTE RV B L7,

LEDZ &t AEMHFEESE LXMW e L CEiiciRH SN 2854,
BEMICBREN 2 NWEEBEZ O, W THEE V> v L) ORI TER{E D
N ] O ADI ZFFET HMLEIX R EFEE L 7,

B, BOAECBW Iy TRV o A ROV TRt vy ™ A
OER RO b Ga o EEIEIT, o8 T 111.37 mg/A/H (LT
LELT) ERD, ANV T NI THELBEN 23g/NHEEDLNTEY (&
2 3) . AfhHORERLAE L TOBBIERSICL VA LRELZBEL 5 Z
ERRNVWEOBETOINENRD D,
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<RBIEK 1 : BRFF>

W o X

AHRQ The Agency for Healthcare Research and Quality

BMI Body Mass Index

CoA CoenzymeA : 2= %A LA

CHL T v A =— R « NAA L —fifi R R M ik

CI Confidence Interval : {5%H X ]

CRN Council for Responsible Nutrition

CT Calcitonin : /v h =V

ECB European Chemicals Bureau : BKMN/L2200 R

EPA Environmental Protection Agency : K[EEREE{RET

EFSA European Food Safety Authority : FRIN & 5 Z2 44 B

EU European Union : BRJNHE S

FAO Food and Agriculture Organization : [EFFH# &k = 6 RS

FASEB Federation of American Societies for Experimental Biology : K [E
AW FEEREL FE S

FCC Food Chemical Codex : K [E & b5 & HHEE

FNB Food and Nutrition Board : &K ELXES

GMP Good Manufacturing Practice : i 1E# 7 R &

GRAS Generally Recognized as Safe : —ffIc e L Az I D

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & iR P H =ik

IOM Institute of Medicine: [ = 5T FT

LOAEL Lowest Obserbed Adverse Effect Level : &/t &

NNT the number needed to treat : ZE{EEEL

NRC National Research Council : K[E FArAfF 52

NIH National Institutes of Health : KI[E [E AW 5T T

NTP National Toxicology Program : KEHEF#HmIE7T 2 7 7 A

PTH Parathyroid Hormone : & FRARAVE

SCF Scientific Committee for Food : FRIN & MBI FE B S

UK EVM United Kingdom Expert Group on Vitamins and Minerals

UL Tolerable Upper Intake Level : Mif%s L[R2 B &

WCRF/AICR | World Cancer Research Fund/ American Institute for Cancer
Research : #5203 ABFFEEEG . KED AW HE

WHO World Health Organization : R % RS
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<hlff2 . FESEABRBIE>

AR H R B FESE BRI 55k FRRE ERME i 8 AR A Eli
wiRENE | EIRERER | S typhimurium - in vitro Wb AL (FL—hE) RBAEHEALROF )b S P &M | Litton Bionetics
R TA1535, 7N 0.00125% (w/v) | THotz&INTW5D, (1975) M3 4
TA1537, (Rmik)
TA1538 0.000625%
0.00125% (w/v)
BARENE PSHRAARRR % Saccharomyces in vitro [ V% 0.0375. REHEMALR OFEIZ 030 b &M | Litton Bionetics
AR cerevisiae D4 7 A 0.075% (w/v) TholoILTN5D, (1975) B3 4
BmENE HEIRZEIRIE B S. typhimurium 1in vitro kv i & RBNEHEALR OGO TR | A5 (1980, 1984,
AR TA92, /N 5.0 mg/plate TholoInLTnb, 1991) 235, 3
TA94, 6, 37
TA98,
TA100,
TA1535,
TA1537
BEEN | EIRERER | S typhimurium in vitro KEEb A v B & RIEVALROFEIC DL TR | AfES (1985, 1991)
AR TA97, DAV 10 mg/plate TholoInLTN5, =37, 38
TA98,
TA100,
TA102
Einmtt | RadRER | CHL/IU RENEME | in vitro ey | EEAE 4.0 TR CHERVE Tdh o 728, oMl | AfES (1980, 1984)
B LRI AN mg/mL DIEETCIIEEThoT2 & ShTn KOMARES (1998)
ETD 24 D, ZM35, 36, 39
Ref R OF
48 R[] D
LT AL
BiRENE | PR | CHL/IU - in vitro KA v e i 0.25 RBTEMALRIEFFIE FCETH -2 | HRED (1998) &
5 PN mg/mL LEINTND, fE39
BREE HEIFGEIRIE e S typhimurium in vitro [HFi7 (FvA ¥ EECchoTm b InTV5, JECFA (1998) 2k
B TA97, N— g k) 58I A (Zeiger b
TA98, e & (1992)) &40
TA100, 1 mg/plate
TA1535
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B AR % AR Be 551k HERRE BB 55 RIS A SR
BIRENE Yuta (R FLH CHL/IU - in vitro FEf fic e & fEETHoTm L InTW5, JECFA (1998) 2k
B 14 mM F 551 H (Morita ©
(1990)) 240
BiRENE | PR | AU BRI in vitro [ 3 fer Btk CThomt SnTV5, JECFA (1998) 2k
B 10 mM T 551 (Sipi b
(1992)) 240
arkmErE | SENEERR | T b HA[A] &0 a3 Mg N LD50=4,280 mg/kg /A Smyth & (1969) %
72N a1
ot | AMEERR | 7o b HilE] &N FE N LD50=3,530 mg/kg A& FASEB (1977).
JECFA (1998) 2k
75514 (Smyth 5
(1951)) Z/3 3.
40
ot | AMEERR | o b HilE] &N FE N LD5=3,310 mg/kg {KH FASEB (1977).
JECFA (1998) 2k
F %51 (Woodard
H (1941) 83 3.
40
oMt | AMEERR | 7o b Hilm| &1 a3 ] LD5i=4,960 mg/kg (K5 FASEB (1977),
JECFA (1998) 2k
F %51 (Woodard
H (1941) 3 3.
40
atEEME | ArEEMERE | Ty N () Hilm| &1 ARIK (b | R8T LD50=5,000 mg/kg (K& (I a e | JIE (1992) B4
RS LT 3,566 mg/kg {KT) 2
atEENE | ArEEMERER | To N () Hilm| &1 ARIK (b | R8T LD5=5,916 mg/kg (K8 (Hr> v e | JIR (1992) £ 4
VUDAES) L T 4,220 mg/kg 1K) 2
ArkErE | AvkEERE | o2 (i) HA[A] s AR (B | R LD50=4,226 mg/kg (K8 (H> e | IR (1992) M4
HIT T ) L T 3,014 mg/kg (K H) 2
Akt | AvEEERE | v (i) HA[A] s AR (B | R LD5=4,052 mg/kg (A8 (Hs e | IR (1992) M4
HIT T ) L T 2,890 mg/kg (A ) 2
atkEE | ArENERR | 7o b HA[A] s KA v A LD50=7,340 mg/kg A& (H/L 7L | FASEB (1975) 128
PN L T 3,962 mg/kg {KHE) F 255 H (Smyth &
(1969)) M4 3
arEENE | ArEEEEE | Ty~ () B %A R (A N B N LD5=3,798 mg/kg (K& (B> oL | FREDL (1977) &R
N L 1,033 mg/kg {KH) 44
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AEEH AR B AR BRI &5k RESOE BB 5w AR A ZIR
atkErE | StEEERR | 7o b ) B[] 2 3a] L [ A B N LD50=4,179 mg/kg (K& (B v AL | FES (1977) BH#
N L 1,137 mg/kg {KH) 44
atEaEtE | SEEERE | v v R (K Hifm] i 3a] Wby A LD50=2,045 mg/kg (RHE (WL v A& | REDL (1977) SR
7N L < 556 mg/kg (&) 44
atmErE | SEEERR | vu X (3 Bl &0 ik N LD5=1,940 mg/kg (AE (W v e | FESH (1977) &R
s L T 528 mg/kg &) 44
A kTR 7 vk HA[A] e qn] IRFE T NV H LD50=6,450 mg/kg K& (B 7 AL | Committee on
7N LT 2,577 mg/kg (K ) Updating of
Occupational
Exposure Limits, a
Committee of the
Health Council of
the Netherland
(2003) M4 5
arkmErE | SEENEERR | T b () HA[A] &0 SRR L N LD5=2,000 mg/kg {AELL I EFSA (2011) 2817
N %5M (SafePharm
Laboratories (2009) )
ZH21
Atk AR v b HA[A] &0 24 3 T LD50=10,000 mg/kg (K& (W 7 4 | SCF (2003) (ZH4F
VAT & LT 930 mg/kg {AH) %5IH (Sarabia &
(1999)) i1 8
RS | 1ERRR 7 v b 1 4R RERE | MR HEHs |0, 2% : AHEMFES L LTE, ARBRIZ—M | Pamukcu 5 (1977)
ik B RE20 | A 0. 2,000 mg/kg | BEOHLDORBRTHSHZ L2H NOAEL | &4 6
U REE/H EGDH T EITTERWE T LT,
TN LEL
T 0. 721 mg/kg
/A
A5 2 3 R A X 2 fH 1REF& G- - HEHE 10 2= 100 mg/kg : AHEMHAS L LT, ARBII—H | SCF (2003) 2B\
I pC ANT T n | AT REL | BORORRTHDZ LML NOAEL | THIIH
T 465 mgkg K | 21552 LIZTE RV EHBI L7, ZHi1 8

&H/H

Zawada © (1986) &
W47
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B AR % AR Be 551k HERRE BB BhR RIS A SR
KE#E | 28 AR 75 28 AR R 5 BREMERE 4 | BV R | 21 X—UKR 20 | AEMRAES L LTI, ARBRIFFET | SCF (2003) 2B\
S [Un N 7N R E DA DT RIZOWTHE SR TW 2Ry | THEIH
ZEhh, NOAEL #1445 Z i3 T& | 218
RN L7, Hall & (1991) &R
48
pAEHL | 31 JA R 7 v bk 31 IR S FREMESIT | REEI VY | REBAALV DL | REMERES E LT, ARBRICEBIT | SCF (2003) 12k
ik N 0.2, 4% : L, BREALORMER A, WE | THIlH
Iyl | EFICHED NOAEL % 200 mg/kg (RE | 2R 1 8
T 200, 4,000 JHEFHG L7z, 72720, ARBRIZHE | Bogden b (1991) &
mg/kg RE/H IEDANN 20 5 TWD Z & | B4 9
# 0, 1.0, 100 by LTy KAEARO NOAEL 0¥
pg/mL WricidHWenwzs & e LT,
RAEEEE | 1ARERRER 7wk 1 4R RS- EREHESIT | eEEA LY | RV T A | REMFAES L LTE, 25% 40T | Bogden b (1992) %
@it N 0.1, 0.5, 2.5% : | LAEEREOIME L OF e TRO L | 50
AN LEL | A IR TNDOERRELITENTH)
< 100, 500, WICHEBRFTRTIE 2V B2, Kl
2,500 mg/kg & | ® NOAEL ZARBROKEHETH 5
#/H 2,500 mg/kg R/ H &HIl L7,
# 0. 50, 100
mg/L
MAEEES | 14 B RS 7wk 14 A ! FREHESUT | BB LY | 4, 8% : AHEMFHES L LT, ARBRoO#SE | EFSA (2011) 12381
@it PN TNy nEL | BIFAENZ L2025 NOAEL 2455 2 | 581/ (Puerro
T#HJ 5,000, LILTE RO E W LT, Vicente 5 (1993))
10,000 mg/kg & W21
#H/A
AEHE | 4 8RR 7 b 438 jrY=E 22 BREMESIT | REEH VY | 0.5 GRHREE) . AEFEMFRAS L LTI, ARBRIZ—A | EFSA (2011) (B0
@it AN/ 25% : IV D | BOHOBEBRTHLZ LM H NOAEL | THEIH
TRV A& LT 250, ERFDHZ LI TERVE B L, L2 1
DTN 1,250 mg/kg & Takasugi & (2005)
#H/A 251
AEHES | 91 B RRER F vk 91 B ! A HEMERE REEH LY | 28 X—TUK 3D | KEMRAES L LT, BOAK(ED | EFSA (2007) 281}
ik 4 20 & U b, 7y | BERE P OWT, REICL RN TE | 551H
Y 2R RNZ &S NOAEL 2825 Z LI1ET | 25 2
VNIBATEN TRV EHIET LT,
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