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pH %A, BLERA, RERAIE LCHEA SN TEER LY 7 A
(CAS Bk : 62-54-4 (HFg /v 0 LK E LC), 5743-26-0 (HEEE /L
A=K E LT)) KON pH FREEAl BUERA, 4 — A F 7 — K, RKERLA
ELTHERSnLETMY TRk v w L) (CAS BEkE 7 1305-78-8 (Fa{k v
YLELT)) IZONWT, BHERBREEE 2 H O CR S iR RN & F e L7z,
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 2 0 DR OB I N O DEBRE & LT+ e dlBiiE 2 AFT 5
ZEIETERD ST, L LG, BRI VU NE, B & Lo RS
BOWTIIERA A E N T LA LT fRBET D B2 b, Eiz, Bk
AT, KPP TIEAKE RIS LTAKEBEI LS TN L0 R TIRREEY A &K
WULTRBAN D LERD, WTNOGAELEREKISLTESIZHNVS T LA
TN HEEZEZOND D, KEMHAESE LTI, ™Y TEgoLv> v
A ROV TER(L S ) \2OWT, BEBE R OV LS w7 W A o B e L
L7l i 2 D THRABIIZEHMI 21T 9 Z S IXFRETH 5 &l L7,

BElE e N1 v o o D OARNEIREIZ/R 2 Fn R &Rt L7263, iy THERS 7 v
UL RO Ty o h] OREMEICREEELIER2 L5 bDIT
ol

AREMPHAER L LT, BRI LD L BRIEI AT T L IV T DR OWEE
BRDZEVEICAR DM R Z T LSRR, Y TR v >0 A ROESINY) Tk
BB T D) AZHOWTIE, BinwlE, SvEErE, RERG M, BB AR O
TEFE ATV DRR AT 2 &I LT,

AFLZE MR AN SIE IV AOREFERE I V7 7 JEGERE,
EREA L BTN R O BR AR B & OBIRIZOWTOFERN L <RBO b, v
7 TV VIEREEIZ DWW TR, fOFERER DR ERH L TIERS . Iy
7 AD NOAEL #1525 Z L IXTE W E Il Lz, 70, BfA. Bl iE & OE
BREERBIZ OV T, MFROFRERD—E L T\ &, vy AOFEIZON
TARBELRENEL BHDHZ D, NOAEL #1525 Z L3 TEpn e gLz, Uk
X0, AEMFAESE LTHE, & MBI MAICE S< NOAEL #4535 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
U L] O ADI ZRFET D MBI E R L7,

BB, BAEICBOTHIINY Tl LD L) RO TV D b
DN b= HE O ERIURIT, 4T 111.37 mg/ A/H (WL 7L
LLT) LB, HATT AL, A FRED 23 g AMALEDHERTEY . A
A ORAEA & LT OMBRERSEIC LV A LIRRZBA 5 2L 0en L) #E
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 0 A fEKRY) & 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 i3 75 : 1305-78-8 (ERfbh v Ahb LT) (B4, 6)

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

Q@ ErEEHILD I L—KY
CsHeCaOs - H:0 (B2, 5)

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

4. FFE
(1) EFBAILD DL
D EFEEHILS 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
TIARSBAEHE LSO, B 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 EMZEE# (JECFA) W2 28 [HeE

AN T L OFSHEETIE THRTREBEORE RERTH D, DTN
HEBE DIZB WA T D5 E RS 5, —/KFPILERIRAE S R SUIM KR TH 5,
KIZETRS TS ZTF ATV a— VIR TH D, | E3nTW5b, £,
L) 98.0% L. LAa &) L3N TWVW5D, (BH5)

JECFA TIXimyy Wi o ) 1IZOWT, Ry LK O—ELL ED
KaToOARY ., KERMEFMEHKE (FCC) TITEAKY DI, BRI HE
& (EU) Tld®EAky & —KfnpazHblxtset LTnws, (5, 7, 8)

FHMEERE A IS LD & Iy TRERR V> 0 b ) OREETFIRT, TRERMED
IV T BTSRRI & MR ZRFEHLIE LT 6D, RUKIRIRD B 1 K
P KIS 2 KR 7S, 100C TR 2 L BARMBEL 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, IZBWEZRW, ] ZL LTW5, (BH4)

JECFA 2B T2 TRt hv v ) OSHEKETIE T7 s UM
FETLH. AR LKARTHEREREOI, R iIHhERETHD, 7V kn
— VB L, =& ) — JVIZRIETH D0, KIZHOT T, WBENH

LR TRWS BRI oW TIE, B 1 ICA TS L2 =T,
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D, BET L] L3nTWb, 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
nTna, (&R4)

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

KE T, WS TR v o0 b1 — 24 & 7 &b (GRAS)
WMEO—oL LTHRESNTERY, MIEHEMASE (GMP) @ FCRELA
pH FHIEEAI, MTBhA, @A 4 v HEHAELE LT, —HEH~OMEHANR
HHENTWD, (BE9)

EU TiI, —&MICx LT, B, RREBLIEA] (X o5l &Bh1E) .,
ZEH, pH AL L L TREEFHTHIZENROLNTND, F
7o LR A OBEALRESIZS pH O EHWTHEMHT 2 Z B3RO BN
TW5, (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, I Tk vy 7 ) 1T GRASMEO—o & LTHRESN
TEH., GMP O F T pH A, #bAA —A 7 —FRELT, — KA
S ~OFENRO LN TWD, (1 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 THEERANZZEVEREHE T L. —EDFMHAN T
SAPENFERINTEY . o, OQFENONEU #HEZECHEANLELS B D LN 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
FEAEY I 13 R R 2T AR O R B R RN R O & % 1 ki,
W TEEE V> w7 A ROV TR b AL o7 ) 12N T, 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 BB REL L LT (BN 2 MR A TR T = &
X TE ot~ B vy o7 AOKRNEIREICEET 235 & 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#AEIZIUE, SD 7 v b (%8 10 IT) (Z[45CalfEfz 7
NI (BT sELT3.6, 25 mg) ZRRA#KEG T 2R FEh ST
Wb, EOREFR, BEEEA LT LGERNOEIGIEL, 3.6 mg HLHHET 60+
6%. 25 mg W HHET 45+E5% TH o7& SN TWD, F7-. FHEAIC XX,
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 FITHEM 4L, K 18%AMENICIRFF 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#FEICI IR, Iy DU AFVERERTHY ., K
NIZELGFHET D ESNTWD, BEO LY U AMERUZ LR/ 838
MmEnzELTh, AMRIZEENELEZDZ LB ZLNT., BB KED
BEHERH-T-ELTH, XD OERMBFECHEMLIZEEDAR,
BREZONDESNTWDS, (ZR16)

Guéguen & Pointillart (2000) OHEIZ LIEL, AT T LADORGNG
DG ITREBNHLE & BB D —S>ORBENRH D L STV 5, REENG
EE, BELOOEBREEAROBEREIZL > THREINTEY, Eigt+
“HEBLAOESERBICBWTITEND L OT, BEEI LYY AOEBEE
EEOMERHY, PTH- IV U A —/b (1,25 (OH) oDs: iR E
230 D) RiIZEkoTHIBEENTWDEEINTWD, —JF., ZEMEHKILE
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 ki
. 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 HEHET284% ThHh o712 ENTW5, (BH21)

] B & B fe A B/ R OR A B (FAO/WHO) (2004) DO #HAEIZ &
X, AT LOBEORIERIT, HERENSE ORI T0% & RfES b
D5, FBEEN 2,000 mg/ N/HETHENT L L 3B85%ETRTFTLHEINT
W5h, —J BT OWRIE L BEREN DR WKRHIZAROME Z RT3,
FHEDY 400 mg/ N/ H OFFIZHR KIEDRK) 35% L 720 | 2 LIE, 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
. BEREOBICHEW, ZEHERIC L 2WIN A EE LS T0n5, (B
2 2)

HARNORFEIUERE (2010 FhR) (2 XX, DT 20 RLHNT 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, AL~

U L% 900 mg/ HER L7=54A. 270 mg BNIBE LV RIREN, 20955
JEH & & HI2 130 mg DNEMED 73 & L CTRMENICHE S D & & T
Wb, LER->T, IKPICRIREND IV T A EIX 140 mg 720, R
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 OBV T LINBIZIEET DO L, B HiE 400 mg 23 FHHRIN S
héo:@k@\ﬁﬁ\mkfaiwﬁms%@Qﬁézkmﬁékémf
Wn, () (ZR17)

2 AT ol R= ((ERE—JHtE) /fERE) X100

12



BANIZEITBHHILHLHEH (1 7)

Eufmu
&
& j

R & fi

&

o i R 160

SCF (2003) O#METHLEIHEN TS Ames 5 (1999) & DHIEIC
XX, v 10 D ZFEOBEFHORRL/NE 72 6] (T~12 ., £
® 95 FFEEH®30 # (F15 9.3 %) . Ff BM 32 41 (44 9.1 %) . ff
B 10 B (CF¥) 8.65%)) (Z46Ca (0.4 nglkg) #=&Ted3L (6 4 AL
Ty LELT200mg LAT) ZRRHERSE, B4 I D2AK
DBIR LB TN T DO 2T D 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
fERI LY 41.5%, FIRL XLV 17%%< | B#E (BMD) 22>\ T, FF A%
fERI LD 8.2%. FfRIL VY 48%mMo7-L &N TWaA, Ames HlE, KE
HMOPNRIZBNT, X I D ZEROBLFRHEBFEI LT LK
WEDORICEEENBO N E LTS, (BR18, 24)

SCF (2003) o#ETHHIH SN TS Lorentzon ©H (2001) D4
WXL, B 2 DRBEROBIETFZRITE D 020 DRIERIZ OV
T, FEBEZRFELNE 99 B (SE#) 16.95%) [CB W TIIENHER SR>
L Tnsd, (18, 25)

2t

N—oR— e A RS (1988, 21 FR) I X uiE. ARIZIEHR 1 kg (KEO
1~2%) DIV T LERHDLEINT WD, 2095 99%IFFIZHD, U
Vigldlize RaXx o7 N A4~ (U Ufghve o) fhidERE L T
HEINTWD, ANV T NIRERE L TEMFTRICKATHY | ER

3 X I DRRROBIEFLT LR (Fokl1 2M) 1ZHRBEAIC CoTOERAZA L, EFRBIETFHE
BEY 37 I mEW,

13



MIZB W CHFRIEES P HER T A1 T MRS (R A AR Z T 2) 2
TV BHEERTWS, (BIR26)

SCF (2003) O LAVE, WERED V0 bA A T E 2K
0.1 uM, MRIAMERICA 1 mM FET S &SN TS, ffEED 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)) MEb-TWDHEEINTWD, Fiz, MEIANL D
TRASATHPEAN O/NMAERLI vz KU TENS OV T NEREZ K 2
MIRE AN T MREDO EFRIZE ST, FAERONT2TIDLIR
AFEMERE O, IR, MRS EENREZ D SN TW5D, (B
18)

SCF (2003) ®#i# K1Y FAO/WHO (2004) O#fiEic T, i
WX =20 N> 7 AOCFIEREBIFE L, WA T LA F v (FEREE)
& LTHK 4.8 mg/100 mL (1.2 mM) (K 50%) 725, 7 =g, U@z D
iz 4> LA LEAEKE LT 1.6 mg/100 mL (0.4 mM) (9 17%)
N, T, FAOBERAERE LTH 3.2 mg/100 mL (0.8 mM) (K 33%)
WEETDHEESNTWS, (BRE18, 22)

AARANOEFEIULEE (2010 /) THEIHINTWS Bl S (2003)
DOHEIZ T AL, B BAR AN &tk 20 61 (22~43 %, =D 5 H 10 BIA
b - F2Elim) [2oW T, IR 28~36 1., HERK 4~12 B2 7 HIH
DOHMERBRONE I N TN D, TORE, AL GEdtls) o—H¥
Bjh o AEREIL 684 mg/ A/H TH Y, FHFIZ 530 mg/ A/H ., JRHIC
105 mg/ N/TRH DTN D NadEt L, BT OWRINRIZ 283 % THh o7& &
NTW5, T, —H¥EE 763 mg/ AN/ BN ER S, #EHIC 463 mg/
N B BRI 182 mg/ NTH DB 7 KA BT ORINRIT 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 ERSn AR RE A TRRERL, FARFCR, #22TEIRL, A%, R, BHohILy T AEER
FUROLETHE L T A>T A ERIHT 2,

14



AHERBHAERE L N 1~5 O H 25 3 HEOBRENL DAL T AETESE
FH L, DEXBICE Y &G0 FEEZHET 28 BB ER SN TS, £
DOFER., T LAOEBEEIT 444.1 mg/ N/H ., EFEEGIL 162.3 mg/ N/
HThO, BIRELEEEPORHINAIEHEFEIL409% Tho7o & S
TW5©e, (23, 238)

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

SCF (2003) O#HETHEIH SN TV Charles 5 (1991) D#HIEIC
ZAuE, BEFEAN1THICE D> T AHREER & 47Ca 2 H VW T2 RN E)E
RRAMAA DR FER SN TWD, TORE, WALy ADRE
5 OHEEHEH T 36~96 mg/ N/H ThHolz INTWDH, LT A
D FZIE 6 D /N AR B X 32~40 mg/ A/H T, MGV LR
ORI TEORERIIHEZ D LS TS, (18, 30)

Itoh & (1998) DOHEIZ LAVX, EFER BARNSME 349 & HARANZL
PE 406 5] (20~79 7#%) ([Z2OWT, A HEEEREE DLy v LR HE
BEORRICET DM N Ei ST b, FOFER, MR K,
PR N U o A E, vy AEIEORZER 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 DIV T ARPPEIEOBMAE D bl & ShTnb,

(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 LA, A TIE, 8~10g/N/HD IV T LM
SRERA TR S D & ENTWD, B, D 98%MNIRAE 7 5 AL =

b EME=ERA Yy AE— (GEEPYRE R PR )
6 ZoWMEDOH N AMERE (444 mg/ N/H) 13, FEERO BAANLF LD 6K 200 mg/ A/ AD 722 &3
SN TWD, EAARAN LWWhNRERSG 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
o, Ty LAORFPEMEEIR, $ET 40 mg/ N/B ., EEHRTO/NET
80 mg/ AN/H . AN T 150~200 mg/ AN/H & S TW5b, £z, LT T A
FHEENIZ S WSV, £ D 8% NREM DLV T A LR U T
W S35 & S TW5D, @ AN Tk 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 KiuiX, BERRIITHLAE L OWiD & 30 H 2RI
AL, W SN FERR IFTTEMALEERIZ L W CoA LHEA L TT EF L CoA &
0. AXVeRREKS LT VLR 7 UREIKIZAY | KR
T COz & HO IR sns Ean<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 BlthLIHIL
a. BELTFREAZTEZEELT HHR
(a) WMEMERWLSEREARETESALR
Litton Bionetics (1975) DO#REFIZ LiviX, LA/ 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)) BNE SN TEY . REHEHELROF
Db LT THTm &N TWn5, (B3 4)

b. ZDDHER
(a) BEEEBZRAVLKRMABELRZ HER
Litton Bionetics (1975) DO#REFIZ XX, (LA /L T AZDO0
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TOWRE (Saccharomyces cerevisiae D4) % 7o (Kl R #L % 55k
(0.0375, 0.076% (w/v)) MEfEINTEY | RETEERO AT
MirbbLTRETH T IN TS, (B3 4)

@ gIEhILIIL, KEEIEAIL DD L
a. BGTFRAZEZHEELT 55
(a) MEMERWSEREARETESAER
(b7 L)
AfED (1980, 1984, 1991) O X, W™y T v
7 LT OWTOME (S typhimurium TA92, TA94, TA98, TA100,
TA1535,TA1537) Z HWN 7218 R 229828 il (B 5 H & 5.0 mg/plate)
MEINTEY ., RENEHILROFE I PO LT EETH T2 L
EnTnb, (BW35, 36, 37)

OKEAL v 7 )

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

b. 2BAREEZHEELTHIAR

(a) FEEEEMRZAVLILEBAREEHR
(AT v 1)

EiRoAEES (1980, 1984) K UMARE D (1998) A ki

. W THEAL LS TN IZONWTDOF A =—RK « NLAAK—
Jili BB kB M ia ik (CHL/AU) % AW 7= gk Ba il ((RENE L
RIEFFAE T D 24 Wef] 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 %afia kiR (ke fE 0.25
mg/mL) MAFEMINTEY | REHEMERIEFE T TRETH -T2 &
SNTW5D, (ZH39)

Q Erlk
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a. BEFRAZEZHEELT 55
(a) MEMZRAVLEIGEREZERR
JECFA (1998) O#EHIZHIT D5 HIZ L, Zeiger H (1992)
I, EERRIZ DWW COME (S typhimurium TA97, TA98, TA100 K O
TA1535) % AW EIRIRARAER (LA v FaX—T a3 ik
B AR 1 mg/plate) #EfEL TV, BHETh-o7mE ST 5D,
(24 0)

b. #BHREEZEELIT HHR
(a) FEEEEMEZAVLIEBAREEHR
JECFA (1998) O#&EIZHIT D5 HIZ LiuiE, Morita & (1990)
1%, BEERICOW T CHLAU Z v g m el (ke fE 14
mM) ZEELTBY, BHEThoTmE N TS, (=H40)

JECFA (1998) &Ik 25 HIZ LiuiX, Sipt & (1992) 1%,
BEERIZ DWW T O RE N Y > BRI E 2 U T2 Gl R G 60 70 IR AZ A ekl (B
mHE 10mM) Z5EL T, BiEThbolo s TWV5, (2
40)

@ BEoEMHEOFED

(2)

At 1 v 7 BT HOWTHIEE 2 AW IR 2R BB clidfatk ch -
T=o WM THEAL DL 7 ) I2DOWTIX, in vitro iRBR YR B3
OGN D e, RAHED 10 mM 282 5 HEIZEWT
DHTHY . AERIZE o TREMME & 70 D YR BE 358 M OREILIZE &
TV, Iy TKBIE v D ) Je OEERE C I3 Jm 22 9828 LR
DY R ERR CO RO ENME SN TWD, £, BEBIZ >N T
DIFFLEET ML 2 WV 2 Yt ik B TR CTRAMEDFE O LTV 5 73, pH
DIKTIZE D2 HDT, HFEOELREEICERT 25D TIERZWEE X LR
Teo U LEZREMNITHIBT L & REMHAESE LTI, N THER D
TN KON TBAE > D W) IIFERIC E - TREEE & 72
LT VWbDEEZ D,

aMEN
Wy THERE 3 v 0 I IS TE b i v o ) 2o v s o L

ARRYE & Lo BRI EICB T oA & L TR 1 O L 0 i &
éo
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£1 [USUECEIIHABRERE (HILIYLER)

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

o BEfiE Lo A 7w b (RB) 4,280 41
& (a0 7 v b (REY) 3,530 33,
40
Z v b (RH) 3,310 3 3.

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

40

o AR 7 v b () 5,000 (3,566) 4 2
(Befb v L) F v b () 5,916 (4,220) 42

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

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

| KERIL T V7 A 7 v b (RBE) 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 (RE) 6,450 (2,577) 45
7w~ (M) 2,000 2L |k 21

ey TN RTINT T I 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 ATy LiE
a. v FZ2AVEEIEALYD Ll ERRERSESHRE
Pamukcu & (1977) OHEFIZLUX, 40 HEsD 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 GT 55

7 JECFA THWHN TWAHFE (IPCS: EHC70) % W CHEHE % #EE,

ke e BT R
i HBi(kg) (g@]E%/ H) (ef Eg) i
~ 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, FEmE. MR, FRE&. VEALAE) . At (TEIRE . BEDE)
IZBWT, W E O 5ICEE L= 2LITBO bz nol-E & T
W5 (B4 6), KEMFAESL LU, ARBRIZ-HEDOHORERT
HHZ LB, NOAEL 2155 Z LIZTE AW &l L7,

b. A XEZAWETILAVEAILYOL 2 BMREREEHHER
SCF (2003) Oo#ETHHIHI N TS Zawada © (1986) D
(ZRAVE, BERL L 7oA X (B BEME 10 JT) 12, 7 v a gy v s (100
mg/kg : IV AL LT 465 mg/kg RE/H®) & B4 D (10,000
U/kg) % 2 MR 53 2R 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
TWs (ZHR18, 47), KFEMFRAES L LTE, ARBIZ—HEDOR
DREBETHDHZ D, NOAEL 21525 Z S1XCTERW B LT,

c. TRERVWEEZYVEAILYHYLRUVUARIREA 28 BEIREERSEHER

§&

SCF (2003) o#ETHHIHEINTWD Hall 5 (1991) O#EHAIC X
Ui, Hampshire-Yorkshire 22 Mifd 7 % (K- REMERE 4 VT) 2>\ T, %F
EEDIZD, R2O XD RIBEARGHARELTHE Y VBAINVT T A
EAIKA % 28 HIMRGT 2R BMAEm I TWD, ZORE, &5 28
Atk ETlz, @RET2IE, ®, OB TENEI 2L, OFET 8 LATH
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 Ci12H22Ca014: MW=430.37 (—/KFfn¥y) & L CEHE
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=2 Hall 5 (1991) ORAEBRICH (T L KT

iEd I AR (% VoH&E (% (mgkg
(mg/kg IK=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) DOHRAEIC
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& (BkFiZ 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
BERIC I T HHEN, i, 8. AT T AR TR ABERIEL
Tefb R, 4% N0 LEGFETRR, IFIROSEZH 'O, KRG D
v TRV L, SREFREOBONBOON-ESNTWS (B 8,
49) , KEMFAES L LT, ARBRICB T DT, Bisa L ORM
Bt IME EAHIZ/E S NOAEL % 200 mg/kg RE/H S L7z, 7=
L. ARBRIZAERTOALN 20 N WD I LG, Iy Y
LR D NOAEL OBz IZHWRWZ & & LT,

e. IV FERAVWERBALIILI ERRERSSHHER

Bogden & (1992) o#E Iz kiuiX, Lok 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) % —4FERNREEHR 5T 23BN I ST\ 5, TORE, &
BN OFOKEIZOWTHRGICEE L-ZBIIRD onmholzt &<
W5, MIERAELFIREIZB WD T, 2.5% 0 /vy 7 ARG T v
VOLAFT U RN TR T LA T UREOEARRD b & ST
W5, SlgesiciBlT 2den, #l, 8k, LT T AR IRV T LAEE
BE LA R, 28% 0V U LG THELZRS 2ETOREBEICBIT S
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AN T N EHEDOIRE, FROBE AR NITHBO LT LK,
VIRV AGHEOEEPEO LN STWD (BR50) . K
BFES L L TR, 2.5%0 /b 7 DGR Mk & O s TR &
N IR T NVOEABECITHFEEFNABERFTR TIZRNEE X
A#RBRD NOAEL # ARBOKmMETH 5 2,500 mg/kg RE/H & f
Wr L 7=,

f. v rEHAVVEREBALIDIL L BERERSSHERER

EFSA (2011) O#451281F 5 5 HIZ X 41X, Puerro Vicente % (1993)
IX. SD 7 v b (KHEHE 10 PE) ([ZIRIED NV T A (4, 8% : /LT T A
& LT 5,000, 10,000 mg/kg (ATE/H) % 14 H R 59 2 kbR 23 5
ENTWAS, FORE, BEEIZHONWT, 2B 5EETHDNED 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 i,
R ERETIRD BT REEINHE IOV T, EBEBROKETFICLS LD
ELTWA, £/, B ERSIZEE L 7-MOE(IZRO S ino
eI Tng (B2 1), AFEMHFHESE LT, AlBRo&x5-91H
MENZ & NOAEL #1525 Z LT TR0 &l L7z,

g. Y MERAWVWERBALISILRIEIVIVEEALDDL 4 BRRER
5 &R

EFSA (2011) O#%&ETHEIH I N TV S Takasugi © (2005) DO
Bl AUX, 5 D Wistar 7 v b (BBEHE S IT) (2, REED LT T A
X7 =Ry L (0.6 GREREE) . 2.6%: /Lo A& LT 250,
1,250 mg/kg RE/H) % 4 MR OK T2 BN Em I TN 5D, £
DFEF, BEHNRIZHOWVWT, BEGHETREAD VBB 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 IV T LEGRET, KB OHWNE A&
DM~ 72 7 LADIKRTFRROLNTZLEENTVWH(EBR21.51),
AEMHES L LT, ARRIZT-HAEOHRORBRTHDL Z L b,
NOAEL #4525 Z L X TE W &l L7=,

h. Y FZ2BEWVEREBAILCODLRUVUI I VEEY VOB AILI L 91
HEREXRSEHHER
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Emm(%m)@ﬁi BIFa5IHAICEIE, SD 7 v b (K EEMEHE
% 2008) 1T, R3IDLD GHAREL T, 91 HR&KEGT 2 k%
iwawéo%@ﬁ%\mﬁ —BIRRE, HER, AR, MK
LHIRA. SRR KL OEes EEIC B W CREICEE L - B IxRo b h
ol ENTWVW5D, BEIEICHOWT, @OFEDOMKEN OCOREO M TH
MBFBDHNTZESNTWDH2, EFSA 1L, EERMNAZRED LTV
W END, BEMEROEWVNILDILDE LTS, £72, KBV
VEA _ob\f QREDOHETHEMPAFRO bz & S TW5b, JREH
MEFHIRMEICRB W T, 2RO T O A KL RD b, ETiE, O,
@, OtL R LA, @, OB CHEERN ST INTND
. [F—HEMTHERT 5 & %kmxfmwﬁﬁgﬁﬁﬂok&éh
TW5, EFSA L, BOoNn=BFOAIKILIZOWT, 7 v R, BEFIZ
ﬁw/ﬁAk)/®TfﬁX&/X_w@éﬂ\m@ﬁﬁhﬁ@ﬁgm
ERZILLTWVWEE L THMONTWS Z &b, b FoZZaerai st
ﬁfé:&ﬁﬁﬂfﬁv&b1m5%ﬁ52)Kﬁ%%ﬁA&Lf
B2 D A JRAL D EERIZ DWW T, I kA RN %&w:k#%
NOAEL #4525 Z L X TE W &l L7=,

K3 VIVB)IOBALDOLESHRICET LIHETE

piss VAN WERE (I AJR)
(% (mg/kg (KE/H))
0.5 (250 LLF) IREEH LT A
@ 0.5 (250 LLF) IREEIIN TN Tl ) I
® 0.5 (250 LAF) S e
@ 1.0 (500 LLF) RN T NE 7 ) ALy
VAN
® 1.0 (500 LAF) REE T VT I

i AXEAWVEIIVEYIBALIDLI BRERERSEHRER
Filkd EFSA (2007) oO#EICHBIT D5 HICIEX, E—27 KR (%
FEMERESS 4 PT) 12, FRORBRE IR 3D X 9 R G REZRE L
91 A& G T2 BN FEMESINTND, TOREFR., 7 v FORER CTHER
SNTEBCBIT LT AEZE D, B5ICHEE LR EITME S Rro
eI Tng (B 2), REMGMES L L TiE, Ao NOAEL
EARHRBROKEHETH D 500 mg/kg RE/H &K LT,

. YORZRAVEREAIILCHDL 12 BEREEESHEHER
EFSA (2011) o#&ETH5IH STV 5 Penman 5 (2000) DL
XX, 21 Hilsod C57BL/6 ~ 7 A (K REME 10 [T) ([Tl Lv v o
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@

a.

b.

C.

©)

2 (0.5% (RFPREE) . 1% : vy A& LT 750, 1,500 mg/kg R/
H) % 12 &G T 2R BN ER SN TWD, TORER, 5 ICBhHEH
L7 RITBD ozt s Tnd (B2 1, 53), AFEMHA
el LT, ARBRITEO 2N ESN TRV L b
NOAEL #1545 Z L3 TE v il L7,

BElL B U EFBRIE

Sy hZERAWEEES 4 hAKIREEMESER

FASEB (1977) o#&EICHIT 55 HIZ L, Sollomann (1921)
X, T v MCERE (RE & 0.5% : 390 mg/kg KE/H) % 2~4 7 H K
KBEGT LB EER L TWD, TORE, BHELOMKEIZOWVWT,
0.5%H GRETHD BRO LT, LT (8~195 mg/kg (KE/H)
DOEETIIRD N holct ENTW5E (B3 3) . KEMHES &
L Tlx. A#RBRD NOAEL 1% 195 mg/kg {K&E/H Th % A[REME S RIE S
WD FEAARHTH D NOAEL #4525 Z LIXTE W E W L7,

v FEAVEERIER SRR

FASEB (1977) O#&EIZH T 55 HIZ LiviL, McAtee & (1968)
d. MET > MICERERYE R n U —d 24%) A IREIRE T 5 R & Ei
LTCW5b, ZOREE, &5H THRERIMIME 2RO bz, %R~
DEBREEIIRBD N )holz ShTnd (B3 3) ., AEMH
e LTI, ARBRIT—HEOAORBRTHS Z L26, NOAEL %
HHZ LT TERWEHE LT,

Zv bERAWEEEE 30 BRIRSEMHHER

FASEB (1977) O#&EICEBIT 55 M LuiE, Mori (1952) 1X, 7
> & (10 ) (ZOKEERS (50 mL/kg : FEfR & L C 4.5 glkg (RE/H) % 30
AMES 3 oRBRA2EML T\ b, TOMRE, 3 IETHMEO KA, fih
D 3EIZHIEDIEENBD L& SN TWD, £z F#HREFIZB VT,

7w b (5 UE) IZRIZMOKEEREZ 325 HRE#& 57 a4 520E L T8
D, EORER, 4 ICTHIE OBERE, @ERE PRIENTED b &
INTW5, (BH33) REMFESE L TE, ARBRIT-HEDOA
DORBETHLZ D, NOAEL 2525 Z L3 T 720 Bl Lz,

REEXRSHEEDOFEEH
I MR ORERGREBORRI Y. #ERmE o0&k b
WK L7222 E LT, BOILY T ALES., Eax OlEZRICB W TEEAR

k® R T NDWDRFED T, ZOFMEMR TE DRV IZBNT
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X, Wb EEFENICHERRITRL S IEZ 2 o enote, UEX, &K
HFHAS L LCE, Iy v A ONOAEL%, Bogden® (1992) ik
Ik D T (3) We. Ty FEAWEREAI LY T L1 EMRERYS
PERRER ) ORGEICE T Diem AR TH 52,500 mg/kgRE/H (DL A
ELTC) LWL,

HElR K O\EERRHE 2 W T2 S R G BR O f5 R B 1%, BEiZ O NOAEL @
HWrETE o en, Bk JECFA (1974) oG ICES &, Hifgh
T AEHCSROEERR L., AN OABR BRI AD Z L2 BE LT,
HBEAERETHIENTEDHLEEZLND,

(4) EHLAM
SR A X, BRI LT DR ORIE I L T D DFED APEIZOWTRE
W U7 T RnEEd, EEEESE (RONMEZs R (ECB) . KIEBR LR
#T (EPA), KEEZRHFEE 0 75 5 (NTP)) (X 5808 AMEHITD
Wik LTng, (BR2, 4)

Cohen® (1991) oI L, sl DOF344 7 v b (KBEME40IT) |2
SWTC, N-[4-5-= br-2-7 U )L)-2-F 7V VU LIHEL LT 2 R (0.2%) %6
HERRER G T 5414 =2 —2 3 VEBEOLEDR, IRIEI LT T L5% G
A EOEEOILEWORGIERE L, 7T — 3 OB T2 MR
fHE G35 "EBEBEE S ARBNEE SN TWD, TORR, KEI LY
U L ERECHBRME OB GICEET 2 BIIRO b ot L STy
%, (ZH54)

ROERICL2RBRTIXIZIRVWOTEE T —% TH5H2 ., Dunham ©
(1966) DOHEIC LA, Syrian NAAZ—IT, KBEEKLOELIDLH 7R
WHREZRE L C, ABUROEE L FLRENICERE 5 HM/AE, 2 81 MK 5
TOERDEmR SN TND, TORME, —IREBIZHOWT, 2REHDOS 5
26 VL THURIC I Vo 0 ARG . RAEMEMREC BRI ORI . BRHE AL O
FERFRO LTz & S TWD, £72, 26 [ED H 5 3 JLIZRIAERIE L 358
biv, EROBEAIZHIT L E SN TWD, Dunham &%, Z OZ{LIZEIN
MIRELIIEZ 72 VWE LTS, (BR55)
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=4 Dunham o (1966) DRERIZH (T HHET

i3 Bt PR E

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

) 5 e — v EKEE{E N T A

® 6 MEZ N LKL T A

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

® 6 SEHTICAKEBAL 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 (KRl 17~
20 VC) 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 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 HIZEHe 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 314.6 mgkg KEH/H (AT UL LT), 7y MIDWNT
HKEHETH D 486 mg/kg KEH/H (WL AE LT) EHET L7,

Q@ ZFothohiLioLig

Food and Drug Research Laboratories (1974) ®# &2 LiLiX, CD-1
~ 7 A (£ EEME 21~23 PT) (28 b LS A (1.89, 8.78, 40.8, 189 mg/kg
(KE/H : HL & LTO0.68, 3.17, 14.7, 68.3 mg/kg KE/H) %4T
B 6~15 HIZ:E#fE 10 H MR O #5 U Ak 17 B2 EUIBH 3 538k,
Wistar 7 v b (#%58EME 22~25 JT) (i b v o A (1.76, 8.18, 38.0,
176 mg/kg (AE/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 38 & O Dutch-belted 7 % (&K#EMf 13~16 PL) (2L
v A (1.69. 7.85, 35.6, 169 mg/kg {REH/H : 7L v L& LT 0.61, 2.83,
12.9.61.0 mg/kg (A HE/H ) Z 0k 6~18 HIZiHk 13 H RsaHIR 085 L.
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IR 29 HIZH EUIT 23BN LR SN TV 5, TORER. BlEIco
W, —IREE, RE LK OMEE &S G ISR L 2B ITB O b v o
T INTW5D, IBIBIZOWT, PR, SRS, FRE WINAR - SETHE
W, AR, BIRARE L OIR R OERE R E O BLR ISR E O
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 (I TLELT), Ty MTOWTHREHETH D 63.6
mg/kg KEH/H (WL T LELT), UFIZOWTHREHAETH D 61.0
mg/kg (AE/H (VU LE L) SHMrLz, 72720, AT
EMESHRESNTEY, BRNICHYEDO IV U ARG EIL, RALTA
AUADBKEREL TWAZ E2HET 5 &, RRBBHEICE S Iy T A
DFEAETEME O FEAR 13 R & LT,

Shackelford ©» (1993) O#HsEIZ LiuX, SD 7 v b (55#¢ME 69 ) 12
REEH VD A (v e LT 0.50 (RFFR) . 0.75. 1.00, 1.25% ; 250,
375. 500, 625 mg/kg KE/H®O) % 6 MFIREEHKEG L., TD 95 L&A/ 15
Ve MEAEZITI®AI LT LR L, 2N DWW 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 A/
A GRE ONCFEFIE S » @ 500 mg/kg RE/H #5-7E THLE OB N A
BOLNTZEINTWS, BEEIZOWT, HIERLAODIEFIRET v F &Iz
500 mg/kg (R H 51 KO 625 me/kg R/ H 58T, 6 B O T
BEOHMBED DN INTWD, KEIZOWT, #HERWE &5 (2 BE
L7 EBIIRD N7z SNTW5D, 625 mg/kg IAHE/H 51 TH
IR 875 KON 625 mg/kg KT/ H #& 5-8 TR AIFE OHEINNFE D b vz
& SN TS0, Shackelford &%, HEKFMEDRRO GNBRNT LD,
WM E G\ L DB TIIRNE LTWD, EmEH, EERR, AFEKE
. BRIRoOMR, IRIR, —E47-0 OIF « BRI R, 2RI AHA
B, EEREOEBEE N OMBIRAEEICOWTHBRME 0512 & 5 223
BOLNIRNoT L STV D MEAFINEIZ DN T SRR & LT,
O, Mmea, WO, RRESCHENSWHRME R GRS, 625
mg/kg ARE/ARGHTEAGTELZAT OBRE—FINBLEshizEInT
W5, BRIROSNE, B - Mg E ORBUBEE B EORGIC L5
BT LN noT2 L S TW5, Shackelford o id., RERIZHWSH
RAEIZB W TSR E & 51 L5 EE & O TRAEBRBEITRD S

9 Ty bOEHERE (250 mg/kg AE/A) O 1.54%, 2.01%, 25 BEBOEBEZERTEXHLHICTFA - &NnT
W5,
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nhholcb LTn5s, (M5 8)

F 72, Shackelford & (1994) O#+EIZ LiiE, iR Shackelford &
(1993) D & [FARZRHERE TIRIE A V2 0 L OG- DMT O i FEEE
LOMENRT ~ D% 15 LA MIEL NS S iv, £ OB R OBAENHE
S Tng, ZOFRE, RIMERICOWVW T, FFEERD 5 5 500 mg/kg
{KEE/H KON 625 mg/kg (RE/H & 58 CHIFHEXTEEOK T RO BT,
IR ERICITAERZLITR DO b2t SN TWD, BEF&EIZOW
T\#&%&wﬂﬁiy%k%mammMQWEm&W&%mwQWE/
H BB CHIINARD BT, KEIZHOWT, HBRME O EIZ X
HBITFRO LN TV E ENTWVD, fﬁmﬁ%m%ﬁ BT, #ﬂ
PRM OMTEYRZ »~ b & b a O ZZ i L TR NTZN, ZD
%%ﬁﬁ%ﬁﬁiﬁ%ﬁkﬁﬁwgﬁﬁﬁk@% m@%ﬂ@ﬂokké
NTW5, 2k, T —2 Tl OZEREEEEITRD STV
nwWEEhTn5, iﬁfﬁﬁﬁ@ﬁgmﬁﬁf &ﬁﬁﬁ%@ﬁﬁﬁi&
SO REENBRERICBE SN TV DA, AREFEIIMR I TV RN E S
ncTnd, %ﬁ% um*¢$%ﬁﬁﬁ&@$#%@&ﬁ%%ﬁk#éu
R, HT — 4% T 14, FMEIET ~ b 500 mg/kg (AHE/HBHRET 1
VC. %R v b OXRREET 3 PL, 500 mg/kg AHE/H & 625 mg/kg IKE/H
BEHEHET1IIET SO LN E SN TWD, BXFEEIC BT DR B
ZRIFTBD N rolzE SN TWD JHEO I 27 V&R EIZHOW T,
IR R QYR T » - &b 375 mglkg AHE/H UL L% G5 TR G-I AF
LT MNRO LN EINTWD, 2 FEEIET » F D 500 mg/kg
KE/AU EORGR T 727 AOK T ERY O HEEKF OB,
500 mg/kg RE/HEGH TN T L HERDIK TRRO bz & ST
W5, EREED 9 B 500 mg/kg (RE/H K G-RETHE DK TARD bk
N, AEEREHRTIRO Nl SR TWD, HIREEO LT T A
U, i, 77X T LRR~ T oG/ EICHERE O 5IZ L 5%
TRD LN olot INTWD, BIEO I X7 VEAEICBWTIL, FE
ﬁﬁ}fz7 v k@ 500 mg/kg K/ H KGR TERO A 23D i, 625 mglkg
(REE/ BB ERE T OB S A EBRFENICED bz & S TnWb, FEER
Ty OANTTA Y, #High, v R AR T GBI
BWEORGIZLDEEBITRD N Rl InTWD, IIRT v O
375 mg/kg R/ H LL EOEGRETE, 500 mg/kg (KEH/H UL L& G- T
figh b~ 7 2 AHEOHEKRGFRBO BB ONT-E I TS
R v bOTINT T A D $ROI~ 72T LG EICHRYE O
BHIZLA2HEEITE DNt ENTWS, KIREOI XTI NVER
BlCHoWTix, FEEET » F D 500 me/kg KE/H UL O ERE, TR
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v b 625 mglkg (KHE/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, RO IR T VEFREIZOWVTIE, 375 mg/kg
RE/A UL Lo 5RETEE, 625 makg KE/AREGHETY VRN~ 7%
LD TRRD LN E SN TWD, 500 mg/kg RE/H L LD ERET
RO BERGFRRBDRNRD bR E ESNTWD, BT A, Wi, <
VHUEREICHWRWE OB GIC L DEEBITRO N o L &R T
%, Shackelford Hi%. AT TLAOWEIMIEY, 8, w7 %> TLh, U
V. HOAEEFIRNENMET L, EERNOIRTIAVEENE(LT H L LT
W5 (BIE59), KEMHES L LT, MRk OEEs CTRO b4
IR TNOEHEEITEEFNCAEBERFTIATIZRWEE 2 . KRB
NOAEL # i@ A& TH D 1.25% (625 mg/kg KE/H) LM L7,

Bogden & (1995) O IZ LiuX, 12 M SD 7 v MIKEE L
UAEGETEAINNT T AR (0.1% : T A E LT 0.096 g/100 g £H
96 mg/kg (KE/HD)  F v T A (0.5%: /L7 Ak LT 0.49 g/100
g B : 490 mg/kg (KE/H®), EmHANLT T LB (25%: WA T LELT
2.34 g/100 g £ : 2,340 mg/kg (KE/H®) %5 2, TNENORED IV
U LEGEEOYEROT v M (250 mg/L) AEOKEL L (T~8 L/
B, —HEEE Lo bR S &, R T & O3l — M F 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 L X, KBTI LY v L
WMOFRENRESNTEL T, KRBV T LOHELMT 52 &
X TE RV EHI LT,

EFSA (2011) o#45THEIH ST 5 Fairney & Weir (1970) @
W KX, Wistar 7 v b (IEEOARB) OfENR - AL 48 T, R
TN T A (3% : 17 Al LT 1,500 mgkg RE/H) & REE K OVE
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ey 7 (4% : L7 Al LT 882 mekg KE/H) A HUKKET
LN FER I N TNWD, TOREK., BEGHOIREMIL 41 L, tHREED
WEWIL 38 IEThH o7& ENTWD, BEGRETHMITERD K ONEIRE
KT, WAREOHEMMHINED bz s ShTnd, BEmoHmizisun
T, BERETHEIR, IFIEL ORI AN B i, FHERMERR SO A
ICBW T B EHECTRAEE ZER/BD LN EINTWS (B2 1,
6 1), AFEMFMESE L, ARBRITH -0 GH THEM S 2B T
HHZ LB, NOAEL 2155 Z L 1XTE W&l L7,

Liebgott © (1989) DOMEIZ LAUE, 1.2%D V> 7 K& ekt ¢

fAH L7z CD-1 v U A (KHEME 13 P8) (ZIREE VS T L% 3% L 7= fil
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 bl STV D, Liebgott HiX, U AAEIRF O E LT T LAEE
X, BRI E, BILEBEROEOAKLEBEAZF &R Z+TE LTWD
(M6 2), AHEMGFAES L LTiE, ARBOBEIITI LT T AEBRE
ERTT—ANRRMLTNDZ et NOAEL 255 Z &L T& e
T L7,

SCF (2003) O#ETHHIH I 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% : /L3> 7 A& LT 510, 810, 1,095, 1,650 mg/kg
KE/H) % RBL—EMAT DIREER G T2 BB EM I T D, Ok
F. 1,650 mg/kg R/ H & 58 T AL REL OV E & oD I N HLE
CROBEMBARDOONTEINTWE, £, REMWITHIRO & BB A,
DMER K OB R OGN FRD HAL, DIREEOHEINE ~E 7 v B RED
BANRBOOLNTEENTWS (R 8,6 3) AFEMFAES & LTI,
RRBRIIDE O~ 2 AW TEMINTZHOTH Y . REREROFAmIC
(X2 Y% R < LRI LTz,
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SCF (2003) D#ETHHIHEN TV 5 Lai H (1984) O#E I L,
SD 7 v b (&HEME 5~7 VT, ARUREE R OFELEIREE) ([T vy U ARER

(0.01% : /LT UL LT 10 mgkg (AHE/HM) HEAEASC (0.6% : B
v e LT 600 mgkg (AEH/HD) mALT T LR (1.0%: LTy
L& LT 1,000 mgkg RHE/HD) ZiREHE G- L, 22 HZIZ L% T 5l
MER SN TWD, ZORER, HIREFED 5 5 1,000 mg/kg (K&E/H & 58T
600 mg/kg (RHE/H & 5-8E & bk U CHEE &, (KEBME, MR -EHEED
BAMRBOH LN EENTWD, HIREED 5 5 10 mg/kg (KE/H & GHET
600 mg/kg RE/HELGREL LB L CTHRIZEEOBMMARD Sz,
1,000 mg/kg (A E/H & HHETliX 600 mg/kg (AHE/H & E5/E & i L CTHE IR
HEOBDEAPRD LN E SN TWD, EIREED 5 5 10 mg/kg (K HE/
A% GRETHRIEDO I o AEABEDOE, 1,000 mg/kg A/ H % 58T
BOBRREOHNTZE I TWD, Lal &%, BEEMEI LT 7 AOEER L X
VIR EN I B A2 5.2 5 L LTW5 (BIR1 8, 6 4), AHMFHES
F, ARBRIIVEDOT v FEHWTE_INTZLOTHY . REBRFEROF
x2S 2 R < b L7,

SCF (2003) o#ETHEIHENTWD Corbellini » (1991) D4
\Z & % & Rambouillet-Columbia = (- #£1f 6 VC) ([Z kB2 B L2 7 I (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 55, 600 mglkg REE/H 58 Ttk 126 H (18 ) D ifufEn
N A, HARY R 2425-E Kedvalb Ly 7o —/b

(24,25(0H)2:D) EEOHM, & Fuf7ul > 1,25-8 Kefval
N7 za—)b (1,25(0H):D) BEDOKVNBD HNZE LTS, I
Rz 2WTiX, 600 mgkg KRE/H &5 # Tk 183~135 H @
24,25(0H)2D D IMFEE | FRRAR (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
EREZRDDTZODFEHRN KL TWEZ b, NOAEL #1585 2 &
(X TE 2RV W L7,

R HIBA3 M (OECD) A7 ) —=v 71T —4%t >~ + (SIDS)
(2003) BT 58I XX, National Institute of Environmental

WEED ANV T AERREZ DT LT & 2 A, 100g 1, 580mg DI/ 7 A (0.58% V1 7 ML)
ThoT,
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Research, Korea (2003) %, SD 7 v b (FBEMERER- 10~12 PL) (ZHiiflz
Jv s (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, ﬂﬂﬁﬁi&tﬁ&ffﬁi‘ ’%
R ORME IR TN R Sz, T OMEE XKL . AEMBEMEIZZED
LI olo b SNTWNWD, ZDOMOBKERYE #5512 B u’_@ﬁ%%ém:
PR D HEBIIR D LN -T2E SR TWS, (BH66)

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

(6) ERMIZHBITHHERE
D INUHTILAYAEERE D
a. EHEHRE
SCF (2003) O#W&EIZ KL, RN D LE2S T A e LT
BIL, BFERROINVT T LEZOIRI VT T AERED 1.0~23
g/ NH (Vg L) TINAZ 7KV IEGERICRE L6038
BESnTW5s, (BHE18)

Food and Nutrition Board (FNB) (1997) O#&Iz LiuX, 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) OEIZ L5 4.8 g/
NB (77U A b0 b0EE) LanTnbd, BEEI LT LADOE
MEEZBET L L. ALYy AERED LOAEL X5 g/ A/H L SN T
W5, (67, 68)

W I L7 T Y EERT, TRLE EERE ) ISk E, TREOAILERBE IV T N E
Tehilipdk 2 3 & U CIE MRS DIBED B TR G L2 ERICRIET b, mb/Ly 7 MM, &
UUIMmAE, Taha—T A, BRI R OB RER S FME LIZRETH D,
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£5. IO TILHVERBOESNRSE (BRKkS5E/H) °
R By AERE FEIUY)fH] TOMEELE KIFTT L
(g/H) » i b K+
Abreo 5 (1993) 9.6¢ 3MALLE wE L
3.6¢ 2 ML WL
10.8d Not started wER L
Brandwein & 2.7¢ 2 [, 8 20 H wERL
Sigman (1994)
Bullimore & 6.5d 23 4[] TV H Y B A A O
Miloszewski B
(1987)
Cambell ) 5d 3 A wELRL
(1994)
Carroll & Clark 4.24d 30 4 ft] HERL
(1983) 2¢ 5 F[H WL
3.8d 2 1A v4 A, EDER
2.8d 10 4 NaHCOs (5g/H) D&
H
French » (1986) 8¢ 2 4[] AL
4.2¢ 2 LA F TV RREEHOFEIL
Gora © (1989) 4c 2 ] F TV R REEHOFEIL
Hart & (1982) 10.64 Not started NaHCOs (2g/H) H#¥
Al DOEHL
Kallmeyer & 8d 10 4 fH T V7Y A I ER A
Funston (1983) DIEH
Kapsner % (1986) 104d 10 72> H 1# W L
6.8d 70 H wERL
4.8¢ 2 HH il 1 75145 FH JEE 10 47
Kleinman ) 16.54 2 18 ] il B A R 10 4Ef
(1991)
Lin & (1996) 1.5¢ 4 1 H W7o L
Muldowney & 1.7¢ 13 A (52 Wi L
Mazbar (1996) fil)
Schuman & Jones 9.84 20 4F-fH] wE L
(1985) 4.84 6 1F A il e A1) 45 FH PR 10 4 i)
Whiting & Wood 2.4¢ 1 LL R W L
(1997) 2.3~ 4.6¢ 1AERILL E WAL
EHE 5.9 34E 8 7 A
gL 4.8 13 7 H i
i pH 1.5~16.5 2 H [ ~23 4]

a AR AT DIEBNTIE T TV 70,

bWhiting & Wood (1997) IZX > TR S b2l

cH YR NOHENLD NN T AEE

AT YA RNERENLD LT LAERE

SCF (2003) D4 & X FNB (1997) O#iETHE5IH ST\ 5 Lin
5 (1996) OB LiUE, mEEH LT 7 A (1,250 mgX3 [B/H, &
Ny AELTH 1,600 mg/H) By b U4 —v (1,25(0H)2Ds,
0.25 ugX2E/H) Z 1 22 HMEE L, I 7 7l VIEGERRICEE 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 TNAAVEBEHICEEL TV DO TH D,
(18, 67, 69)

Carroll & Clark (1983) oIz kX, +HEBEBICHEAL T
BY., 10 F£MIiCH7= 0 &5 B 5O Tums® (REEH LT A 1,250 mg/l
BE: U LELTH00 mg/l8E), I 2wy (7.57 L), REE
KEFEFTNIDLLU2T 4 —AT—ERAL. 7T h VIEBEREC
e U 72ER 161 (50 sk A AN ME) 23 S 4 Tuv %, Whiting & Wood
(1997) 1%, AIEFDO N> 7 LEREZ 2.8 g/H EHEL TS, H
ANORFEHRILAE (2010 FiR) 1X, V7 Tk VIEGEREN#RE Sh
TWD 13 ER] (v T AOEBEE 2.8~16.5g/H) Zat L., & E
BBy AEREEDO 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, L7 T D VREGEREZOWTO
HAOLVE2—MTbhTW\Wb, ZORE, LAY T U XAk 2
mg/kg HRE/HLL T OBECITEFRICHEIZZ2WET MmN D —F
T, 2mgkg KH/HUTOEBRTYH, I OICHERRFRERSTZHEIC
(XN TA Y JEEREE RIET D AT 2 e T 2 AN RO b D
L& INTUWD, Muldowney & Mazbar (1996) O#iEIZ XiviE, BHER
JEZ TR+ HDHBTRKEDI =)V F LRI LY T LEEIL (WL
U LU THRIK 1.7 mg/kg (KE/H | BEUFAY) 28IRL., ST
VT USEEREZ FIE L7z 1IER] (35 mkth) G Sh s, (B
78, 79)

BEfER
SCF (2003) O#AEIz L, Iy v ABEEBHADOY 27 & D
BT AR e O Lo 7 AU X v b BT ANRER 2 2

L7fER, IV O LAOEREEEAD) A7 LOBELZALNITH 2
LlIETE R ol EN TS, (1 8)

. AR

SCF (2003) ®#i & L OVFNB(1997) 045 T4 5| &4 TV 5 Burtis
5 (1994) DB LUL, =2 VIV U DEREA DO BFE 282 1] (14
~T4 5% (PRAE 42 5%) . BT 7 NRIERE 124 Bl &Te) IThL
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VOULEFT N TLAERBLEEER PRI LT ATV ax— L4
(v e LT 1,000 mg/H) % 7~10 HF#EDEBE S 2550 AW
FENFEE SN TS, FNB X, KRBOFBRICHKSE, hrv T razR
P 1,685 mg/H., ZVMET 866 mg/ HIEE L7-5E8 03 /L 7 L JRIEDD
D NOAEL £ 725 EHEE L TWD, T DIXEEABEICBITSETH
V. RSTRRRBELY THHE LTWS, SCF I, AU < AHBROFE H
\CHESE, AT A E BT 2,243 meg/H . &MET 1,422 mg/ HIEHL L
TEAN IV T ARFEWIEAD NOAEL L7325 LHELTWDS, (B
18, 67, 80)

FNB (1997) &Y NIH (2011) Of®ETHHIH I T35 Jackson
5 (2006) OFHEIC ZAVE, PAREE M 36,282 5] (50~79 i%) (T KR
B L ONZE MO OB T OTDITRBEI N TN (AT
AL LT1,000mg/H) OB I Dy (4001U0) Xix7F o R% 74
MR SN AMEREmENTND, ZORR, I vh+EH
SUDEREOYL 449 i, T RESHED H B 381 HINBEHA IS
BEALZEEINTWS, BN — RiE, 77 2R EIEE S g
L7y, Iy U A+ X2 I DELGHET 117 (95%E#EXME (CD
=1.02~1.34) & EH L7, MARIOBFMET LT T AOBEUE & Bk
LY R EOMBEITERD N hoT-E SN TWAD, Jackson HiX, BA
BABLME~D I LT TR EZ I D OFBRICEY  BiEAY 27 O
MAFBDHHNDHE LTS, 728, NIH o#5EE (2011) 1T, AR %
50 LA E DA O NOAEL OEHLE LTW5, (67, 81, 82)

b. ak— FAE

SCF (2003) o#ETHHIHEINTWD Kruse ©H (1984) DA &
" Moore & (1978) OR&EIC XX, /MR 1,013 1] (6~17.9 5% : &+
529 B, 1 484 ) K OVNRE 273 i (&1 130 B, B+ 143 fl) 1
OWTEBEDINT T LI VLT F = ROFENEHBIILTWND, FD
R, 22N 36 6] (38%) MO8 6B (2.9%) IZHEIGHIREICLDHE
FPEER ANV T BRIER OV T 5O RPPEMO EFRNRO bl &
INTW5D, SCF i, BAORbEmWI A7 KFITBEEMEFIZE D
PEIMEE I T DRIEL E 2. IS AOEEIC XD SO L3k
LAz el Tng, (18, 83, 84)

12 FNB %, 7 F U 7 2 OHEHEA 150 mmol/H . H /b3 w7 LD JR e B ¢ 300 mg/ B LA L. %Mt 250 mg/
HELEZ DA U LNRIEE LTS,

18 SCF X, 7+ U v A8 100 mmol/H | v 7 A DR HEM2S BT 300 mg/ H LA k. £ T 250 mg/
HULEZ AT LRIEE LTS,
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SCF (2003) ®#4&5 &Y NIH (2011) o#FETHHIH I TWD
Curhan & (1993) O#HEIZ LIUX, BhEA OBEERED 72 B M 45,619
il (40~75 %) IZOWT 4 Ef D ar— MIEREmSI N TS, *
DFEF, 505 FINBFEAICHEEB LI L SN TWD, Fi X 2RE 21T
S T-BEREL OMREREIX, BFEED VYT AOBEREN 1,049 mg/H
CLFOREL it L7284, 6,059 mg/H UL EDORET 0.56 (95%CI=0.43
~0.73). FLREEICOWTT v a—L, BEEEW-ABE., BV UL,
ACBKIE R DA L 5 05 21T - A fERR 1L 0.66 (95%CI=0.49
~0.90) THYH, IV U LOERELEHADY ZA7IZHOTNRAD
RO N E SN TWD, £, BREADOU XA ZIZHoWT, #h)
P72 A BE OGS IXIEOFBEN, Y U ALK OB & 1A D
FHENRED NS EENTWS, (218, 81, 85)

SCF (2003) @4 &Y NIH (2011) Oo#HETHHH I TV D
Curhan & (1997) O#HEIC LAUX, BREA OBEERED 722k 91,731
Bl (34~59 %) (ZOWT 12 FEMD ak— MFERFE SN TS, &
DFER, FELRD I B 6T% NN T LY TV AL FEEIRLTEY,
864 JEBIIMEMEMEFELICRABLIZE SN TS, AIEEMED & 5 #K A
T XK DR ZAT - TS A OMXHERE X, BRFED LT T ADOER
7N 488 mg/HLL FORE & i L7256, 1,098 mg/HEL EORET 0.65
(95%CI=0.50~0.83) ThHV, RFEEI LT LAOEIE L BEHAD
U A7 ICAOFHEBENERD i, oY 7 ) X NIFEEBEEE & g
L7286, EEEET 1.20 (95%CI=1.02~1.41), A>T LP T Y X
N IEFE R & i L2354, 1~100 mg/ H OFET 1.26 (95%CI=0.79~
2.00) ThHol-L I TW%h, Curhan HiE. BFMHEHI LT ADOEHL
& EIEBEMER R A Y X7 O RIZAOMEANR, Iy T LH 7Y A b
DEREEBEAY A7 OB KRICEOHBENGED LN E LTS, (&
18, 81, 86)

c. JEFIXIEHE

KEESFAMIEET (NTH) (2011) O#EHIZHIT 551 HIC
Ihu%(mm)ﬁ\%E?%ﬁﬁﬁ%ﬁbfwéﬁ@&ﬁ@Lw9W_
DWTIEBIR IR 2 EhE L T\ 5, TORER, AT T LT U X
N OEREN 500 mg/ HLL EORETEREA Y A7 DR TRE D L &
LTW5, Hall 51, I v v A3 Y A2 FOBRENMIN T &,
AR LB 2B a0 ) AR5 LTWD, (8 1)
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a.

Al 3L R TE

aFR— MR

RS AR R, KED ABFZERZS (WCRF/AICR) (2007) O#t
FIZ LT, BeKICBIT % adk— MIEORRIZESS AZT T I R
NEM SN TWD, TOFREE, DAy T L0 HEEBUIRINRED Y
AT % 2T%lgl B . EATHXITEMEOmWY A 7Tl 32%/g/H A&
B, VR BRSNS D 2 E N RS Twb, WCRF &
AICR IZ, &EIZ2 v T AOBEUZ X - T, 1,25(0H)2-Ds DA B A3 41
il S Au, AINZARMIR OHEFEN TTHE S NS AN H D L LTV 5, (R
87)

NIH (2011) o#ETHEIHEIN TS Giovannucei b (1998) @
WA AU, BOBHEREO B 47,781 il (40~T75 5%) 12DV T
R — MFZEREN STV D, DOFER, 1986~1994 DI, 1,369
B ORI (stageAl <) OFAEND Y 423 FINEITHEORIN
BRI Lo & ST\ 5D, BINZERE O fEBREE IS, Bl W/WA
BHRE (BFE LY 7Y A2 ) 500 mg/ H ARG ORE & ik L7284, 2,000
myﬁui@ﬁ@ﬁﬁ%@ﬁi%E1297(5mﬂ46k65®\%%
PEDOFISLARE TlE 4.57 (95%CI=1.88~11.1) ThHolzt S T35
B, BEREOON T LEDNT T LY T Y A NIMNL L CRI A
RLIZEENTWS, (81, 88)

NIH (2011) O#ETHEIH SN TV 5 Schuurman & (1999) O
FIZEZUE, AT X0 FNE 58,279 i (55~69 %) T2\ T 6.3
Dar— MFENERI I TN D, ZOREE. 642 BilH3Fi v 12 A
LicE ENTW5D, Fillin, BISLIE O FIREE M Ot PRI DOV TRl
HrAT T2 A, FINIEDO Y A 71220 T, Fififel, i, 7—X
N OR O R & OREITFE D i n o o hy, HiE R OELE S O
BIREEIZEOHBENRBD N EINTWD, DT T A=A H
HOBIE AN PEDO Y 27 LITHBIFRO ool ST
%, Schuurman &%, ®%F & EITHERINEDO Y 2 7 O _LEFHITHRE
HIZEO N hoTlnt LTS, (81, 89)

NIH (2011) o#®EICH T 25 EiE, Chan & (2000) |
4Ty ROBEERME 27,062 2O\ T 8 D = 48— SR %%ﬁ
LTCW5, ZORER, 184 FINFISNIMEICHER LTz & SN TWD, Fin,
BRECRAE, Body Mass Index (BMI), ¥R/ ¥—&, HEF. 7V
AL MEEBHZOW T T2 2 A, WA T AR VRO
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BRELHNAREDO U A7 O LR E O N RBEEIIED Lotz b
ShTWb, (E8 1)

NIH (2011) O#HETHEIH SN TS Chan H (2001) DOHEIC L
X, kE OB 20,885 B2 SV T 11 4EM D IBHF = A~ — SHFEN E i
ENTWD, ZOREE, 1,012 IR AREICEBE LIZE SR TWnD
Efn, BMI, MAE GEB), 85 I 72BN OV TIHE AT - 2RISR
S O FE e G R 1 FLELE O EUE Y 0.5 A1 H LU ORE & it L7284
2.5 MV ALLEDEET 1.34 (95%CI=1.04~1.71) TH Y, ILELHE D
J1v 7 AEEUEDS 150 mg/ H LN ORE & ik L7254, 600 mg/H LA
FORET 1.32 (95%CI=1.08~1.63) & &I TW5, Chan Hi%, A%k
Rix, AR LRIV T LOEBIE EFINPEO Y 27 O EFIZHN
FIBIR H D & T 2N E XFFT 2O THLELTWD, (B8 1,
90)

The Agency for Healthcare Research and Quality (AHRQ) (2010)
DO KO NIH (2011) O#FHETHHIH I LTV % Rodrigue & (2003)
O XX, B 65,321 BT 7 4R O BBRMIFTE 2 kit = 1
TWd, TORER, 3,811 BINRISBEICHEBA L LE SN TWD, B
e DFEHERRE X, AL 0 AEIRE (RF LYY A1) 5700
mg/ B R OREZ bl L7=54 . 2,000 mg/ B UL EORET 1.2 (95%CI=1.0
~1.6), BHEMEDO I /LT AEEED 700 mg/ H KW ORE 2 i L 7=
A, 2,000 mg/HLL EORET 1.6 (95%CI=1.1~2.3) TH V. 46&%?
OEEMED LT AOBRE TN REDO Y A7 O E5 L HEBIEERD
LR o o & ENTWD, 1992 4 LLFTIZ B S s O R R HUA T 2 K
BT TOARWENME (2,177 #) 12OV TOMIEREIL, Ly
LFEHEDY 700 mg/ B UL OFBEHE & el L7254 2,000 mg/H LA B
BT, 1.5 (95%CI=1.1~2.0), BHFMEL /LT LAEIED 2,000 mg/ H
LEDORET 2.1 (95%CI=1.3~3.4) ThHholzL I T3, Rodrigue
HlE, AT LEBIE ERINREDO Y X7 EFITHRWFER N ER
noeLlTnsg, (BHE81, 91, 92)

NIH (2011) O#HETHEIHEIN TS Gao B (2005) DHAEFIZ &
i, RSB E OV AOEBREFISIRE Y A7 & OFEIIZ OV T
O aR— MFFEICEET 2 12 3k (1966~2005) (255 A X 7+ U &
AMMEMEINTND, EOREE, AL (B, 77—, 3—27 1)
DAL B & & H SR TR 317 2 7L 3RS B B RE O g 13
Wdﬁ%ﬁﬁ%ﬂﬂN&NWH?%@\ﬁW/Wﬁﬁﬁ@ﬁﬁiﬁﬁﬁ
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CEHEBREERICB T A ALY Y AERETMEOEIL. 228~802
mg/ H 725 1,329~2,250 mg/H Toh-o7=& SN TW5B, HiINLARSE OFE T
falR X, LS OEBEBRENK L VRV LR LEEGE, Kb S WL

(BrEDAH) T 1.11 (95%CI=1.00~1.22), B/ T LAOEREN KD
DIRWEEL B LTS, B S WVWEET 1.39 (95%CI=1.09~1.77) T
bolzbtINTnd, £, LG LTI LT AEEE & AL eE Y
ATNZOWT HEMBENIT 21T o7& 2 A, TS BIME AR
L= ENTWD, EITIED RIS IRIE D 7 — L 37248 % G R EE 1
HHHOBRE KLV RV LA, &S WVWEET 1.33

(95%CI=1.00~1.78), /N> U LOENEN K &P RVEES Ll L T2
BE &R HEZWVEET 1.46 (95%CI=0.65~3.25) Th-o7-& SN T35,
Gao ST, AR XiZH N7 AOEEREIIFIIIEDO Y 27 O FFIC
B L. BRICHEITHEDORTISEE D U 2 27 O R LR S 5 = & 3R
Iz LTnb, (81, 93)

NIH (2011) O#®ETHEIH I TS Tseng & (2005) DOAIZ
LT, HBE 8,612 HlZHWT 7.7 R D = A — MFZED FEhE ST
%o ZFORER., 131 BRI IEICHRE LT L S TWD, IO
FAXHEBREE L, LS OBEED 5 M/ HORE L ik L7255, 21 #~/H
DOFET 2.2 (95%CI=1.2~3.9), KAENIFLOEBEED 0 #8/ H OFE & Lk
L7256, THBDOEET 1.5 (95%CI=1.1~2.2) ., &FLDOEEE 0 ¥/
HOREE B L7256, 7 M/ ORET 0.8 (95%CI=0.5~1.3), BFMHE
TV AOEEED 455.4 mg/ H OFE & i L7234, 920.6 mg/ H D
BET 2.2 (95%CI=1.4~3.5) TholmlENTW5S, T v LAEBRE
IZOWTHEEEIT-12E 2 A EX I Db U VEEOWTILY AT IRE
YR 7 EOMEBEIZRD Nl SN TWD, Tseng HiE, BFM
Ty LAOBEUIRISAREDO U A7 LEEWHERH L E LTV D, (&
81, 94)

NIH (2011) OHETHLHEIHIN TS Kesse H (2006) O#AEIZ
FAUE, B 2,776 B HOWT, 7.7 AR OB BRFZE A i STV D
ZDOFER . 69 BINBISLEICHEER L L SN TWD, BISLIRE OFE G
BREEIL, DAy 7 AOEBEREN 7256 mg/HLL T ORE L ik L7254 .
1,081 mg/H LI EDORET 2.43 (95%CI=1.05~5.62) T» Y. FLELG % E
HUZ2 W L bl U 7= 4856 B EE D 200 g/ H OFET 1.35 (95%CI=1.02
~1.78) Tho7=& é?h’(lx\éo Fm, AT AEREICL DY
fTolmb 2 A, a—7)V hOFEED 125 g/ BB L 728554 O xHE B
FEIE 1.61 (95%CI=1.07~2.43) Tholz& IN T35, Kesse HiZ
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HEGOERIL, IV U AOEHEIZL > TUIRNZIREO U 27 O |
FLOFENBOLNLE LTS, £z, v U AOEEEE X
Bip, =70 FOERENEZ D ICHEVEIN RO U A7 4 B
HZ b, MORTOBEELEDNDSE LTS, (81, 95)

AHRQ (2010) Oo#ETHHIH STV 5 Giovannucei 5 (2006)
DOWEIZ LIUL, BT A Y B ERIEO B 47,750 i (40~75 5%)
IZDWTC 16 M D adR— MIERER SN TV D, EOFER., 3,544
DIHINRIEICRER L, 20 5 5 523 FINET MR, 312 B BIEMERE C
ol I TWD, BSEMEOFINAREOFHRHEREIX, Iy L0
EHED 500~749 mg/H (H 7 U A > kO IR 5 4R &2 Br<)
OFE & i L7234, 1,500~1,999 mg/ H OFET 1,87 (95%CI=1.17~
3.01). 2,000 mg/H L EDRET 2.43 (95%CI=1.32~4.48) Th -7 &
INTW5, Giovannucci Hlf, B/ 7 AOEEE & 2RI ARED Y
A7 SAFFEMEATHERE D U A 7 L OFEBITER® BV DS A THE T
FMREOLOEMHBEITERO LN ELTWA, BIN RO L — NI L
DOMRHERE X, A>T AOEEED 500 mg/H UL T ORE & ik L7z
e, 2,000 mg/H UL EORECTHEME O @RS IRE (7 —Y U0 7
LLE) T1.89 (95%CI=1.32~2.71)., [RJGHI CHEMEE DKW (7 —V
VOVEE T RN RINZERE T 0.79 (95%CI=0.50~1.25) TH-o7=& Sh
TW5, Giovannucci 5%, 1,500 mg/H 22 5 H w7 AOFEIL,
EATHESLBSEMEORE DV A7 LHERH L &SN Tnb, (]9 1,
96)

AHRQ (2010) O#E RO NIH (2011) O#ETHEIHINLTWES

Mitrou & (2007) OHEHFIZLIUL, 7 4 > T > ROMESME 29,133 4
(50~69 %) IZOWT 17T HFEM D arR— MIENEREINTND, £D
FER. 1,267 BINEISAREIZHRAB L & STV D, BIN IR O RHE
BREE 1L, s w AOEEED 1,000 mg/H AR ORE L e L72B4.
2,000 mg/ H UL EDORET 1.63 (95%CI=1.27~2.10) ToH v, LRI E K
FEER (Pl 122.0 g/H) L7zt e i L7284, @ HAEER (b
Jfi 380.9 g/H) L7=#ET 1.26 (95%CI=1.04~1.51) TH-o7=»n, &
N LADEREICL DB EZIToT2E 2 A, BHEITED Lo Tz
E I TWBD, Mitrou HiE, AMFENLEL NIRRT, BT LAD
BEEOH R UIAMMICE EN DT L > TRISAED U A 7 H3 8
RKTDAREMERNH D Z EBRRBEINDHELTND, (81, 91,
97)
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AHRQ (2010) o#ETHHIH ST 5% Kurahashi & (2008) @

WA I uE, BARAND BN 43,435 il (45~T74 %) 2OV T 7.5 4E[H]
DL AW aR— FFZENER SN TWD, ZOREE. 329 3Bl 7
EREB LI E SN TWD, BN OMRHERE X, AR5, A3, =
— 7V NOEREORLDRVEEE B LGS, &b S WVWEETENT
AU 1.63, 1.53, 1.52 (95%CI RH) T, ZNENDORMOEBEE & Al
BRE D ) 2 7 ICHENGED bz & S TW5b, SfifigIEEE ORI
Batairo &L SVAFUBRE SNV ITF UBOBRE EFINIRED Y A
JIZHBENRBO Szt &S Twb, Kurahashi 51X, WCRF/ AICR
(2007) OWEIZB T D, BTy LAOEEE LRI IRFEO Y 2 7 I
BN & 2 FIREMES E N & T AR, LB O EE N L WRICK TO M
ZeE L E LIEARILTH Y | BRICKET 245 BIOMETIE, Iy T A
OEIE ERINEDO Y 27 L OSEWNEBNIERO bivZe o7& LT
5, TOEEE LT, BARNIFCKA &l L TAHLT T AOEBREN
LN EMBLLNDELTWD, —FH, BARANBHEICET DRI R
FECIX, vy AOBEE XY b EFIIEIRE OB EE & OBE R
EONCHRDD, N> T a2 BT 5 NN D 2 < 8H
THEAMB DY . BT A O R E L SE2IZ KB TE T
ROVATEEMERH D . EBLOREEL CWDIONIMEm ST A LI TE
inoll LTS, (ZR87, 91, 98)

b. fFEfIxtRAZE

NIH (2011) O#EIZHIT 551 HIC X, Vlajinac & (1997) 1.
EAET (22— X7 7)) I DRI AEER 101 45 K OV REE 202
B 2 Je 2, JEFIIBATZE 2 £l L T\ D, T O, ATREM DO B D A5H#E
AN KD EITo T4y Rbld, Ao AOFEEEEE L i L7
BE . BEEET0.37 (95%CI=0.14~0.99) Thol-L &N T35, (&
8 1)

NIH (2011) o#EFIZB T 25 HICLIE, Chan & (1998) X, A
Uz —T DX LT —RIZI T D iR IEF] 526 §1 K Ok HREE 536
B % Hel, JEFIGTIRAFZE 2 £l L T\ D, T ORI, Flin, Bz O
FHERE, W Mo f X —B LN VOB REIC OV THEEZIT-
TCAERHEREE L, vy AOFEEEDS 825 mg/HLL T O#E & g L7
%A, 1,183 mg/HDOEET 1.91 (95%CI=1.23~2.97) . HEFEMED iR
FEICIRD & 2.64 (95%CI=1.24~5.61) ThHo7=& &N TW%, Chan
S5k, AT AOEBRUTEM CRINIREO FHIK L 720, L%
EHEERT A2 EICE0., AiviE Y A2 08 50% LA L7cs LTna,
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(=8 1)

NIH (2011) O#ETHEIH S TS Kristal 5 (1999) DO #AIZ
FAVE, RISEARE ISR L7 697 il (40~64 7%) KLU HEEE 666 il %
BT, JEBDFRBIFZE N ER SN TW5D, ZORE., Fils. A, #HE.
ASZ g O FEEE . BMI, 2 5 R OFURIZ TR O d &k VRS
PERENG DFEEUZ SOW T 21T o 12 L Tu P 25 ¢ v 7 BRI 217 -
T4y X, By LY 7 Y A M EEEIL TWARWEEL i L 7=
LA, 1 EMC->E 7T RIUEILVC T LAY T Y A NEERTHEET
1.04 (95%CI=0.61~1.78) TH V., WA T T AIRLRWFT Y X
Fabral &b —EEUEFEHLTHWAEICR THRHT DL, D1y
ULAEERLTWRWEELE IR L2gA, Iy A7) A FEE
BT 1.25(95%CI=0.73~2.17) ThH o= SN TV 5, (B8 1,9 9)

RIRFREE

. TTABRE

AHRQ (2010) O#&EK O NIH (2011) O#HETHSIHINTWD
Hsia & (2007) O#&IZ LT, EAEL R S V72 PR R O ot 36,282
#l (50~797%) 277 BARILKEA LT L (1,000 mg/H) ROE
%I D (400 TU/H) % 7 HEMELET 20 AR FER SN TN D,
ZORER, TTERELGHED I B AT B, HLv T AR REX I D
HHED 9 6 499 511723 i i 2E & KB IRMEOIBIR IS L > THT Lz & &
TS, DAEZE & rDIRENRME IR 12 & A SE T O — RikiE, 7
T REERL B LESEAE IV T AR RE X I DFERET 1.04
(95%CI=0.92~1.18) TholztINT\5b, £/, 77 v RKHEH
T3TTH. IV TR OEHX I D HEREOLMET 362 FlA M
THLE LIZE ENTWD, WMZEHIC L 250 O HERE X RO R
i T 0.95 (95%CI1=0.82~1.10) TholmE SN TWb, 77—
TN AT o7 8 A, TEHRIC 1,200 mg/HLL LA RFR LT Y A
N RIS 2 2O RET, wREINREE A (P=0.91 for interaction) <°
fzedT (P=0.14 for interaction) ® U A 7 HEINIZERD b hhol- & &
NTW5, Hsia HiE, WA ULALKDOEX I D OEBREE, @ER
PARR T ZMEIZ 31T 2 fEREIIR SO E D U 2 7 & OB EITFRD B/
WwWELTWwWs, (81, 91, 100)

HARNOBEFEEIERE (2010 ) THHEIH LTV 5 Bolland &
(2008) DWEIZ LAUE, PARRIE D4tk 732 Bl 7 = BT v I (T
N AELT1,000mg/H), 739 Bl 7 EAR% 5 EMIZHZ 0 # 5
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THIARBRN TN SN TWD, ZORER, LHEEORAERII LV
U LEERE 31 BT 45 Bl kFHEE 14 BT 19 [\l FEXEMRE 2.24
(95%CI=1.20~4.17)) TH Y . HEMOFAEL TN U L LT 69
B17C 101 [A], %k} FREE 42 61 C 54 [F] (FEXHERRE 1.66 (95%C1=1.15~2.40) )
TholzbtINTWVD, LHFEEOFREIL. Iy v L&KERE 21 )
T 24 [A], XFHEEE 10 6T 10 Bl (FEXHERE 2.12 (95%CI=1.01~4.47))
Thy, HEH (LHEZE, MEF, BRFEEZZ U RRA U FELE
D) DFEAEFINT IV T A EERE 51 HIC 61 [, kFHREE 35 41 36 [1] (1
KGR 1.47 (95%CI=0.97~2.23)) Tholzt I TWb, £, =
2= =T RO AFRBGET — X _X— R IRBEO S HBENT 5 &, %
BB O EREE T, DFFEZE T 1.49 (95%CI=0.86~2.57) . MMzath T
1.37 (95%CI=0.83~2.28), #HA%T 1.21 (95%CI=0.84~1.74) ThH
Sl InTWd, 70, TNENOEEDO U A7 X 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& ENTW5D, Bolland S, FEFEZHRE LMEICE
WT, AN LS T U A FOBRIZEY | OAREZE IR RS R
DFRIERN EFITL2FHENRBIND E LTS, 2720, BARAADORES
BHUEHE (2010 FEM) TiX, FEORKBRIISLTLLE KL TELT,
BRER CIEA I E shTng, (23, 101)

AHRQ (2010) o#ETHHIHIN TS LaCroix & (2009) D
Iz L, KREO R Mk 36,282 #l (51~82 %) 7 7R XL
R V> N (1,000 mg/H) KOe# > D (400 IU/H) % 7 4Ef#H
BHT D ANFZE (ZEHE R, SEEAFI G " E ST 5D,
CTORER, MIETEILT 7 BEREEHET8TH, IV T A+EX IV
D 58Tl 744 ) (NY— K 0.91 (95%CI=0.83~1.01)) ToH - 7=
EENTWD, ETLOEREIZOWT, REBIIHIET D L. MEfe
AN X BT IR FEMA 2 FE D B, rRENR LR Bt O % B Tl
EEIIRO LN ol SNTWS, N — R FERBIC ST 5
&L T0RELL T D 29,942 451C 0.89 (95%CI=0.79~1.01) TH V. 70 ;%
YL Eo &k 6,340 #1TIE 0.95 (95%CI=0.80~1.12) THHo7=& i
TW5, LaCroix X, WLV T AKOREHX I DY U X hOER
& EDMERE, RBIIRE R, MM EEE, 2 AZFOMEKIC K 5
CRIZOWVWT WIS BEEIIFEED b holz & LTS, (BRI 1,
102)

NIH (2011) ®o#&5 &Y EFSA (2011) O#WMETHEIHINLTWD
Bolland & (2010) ®#R&EIC LauiX, 100 BILL E CEX & 40 &Ll E)
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WY LYY A b (500 mg/HELE) & 1AM EICHZ0#&
H LU= BEoERRAER (1966~2010) % % &, AFHK 12,000 4] % £
WL AXTF Y ANREREINTND, 5 ODHEEF L ~LRER (8,151
B, Rl 3.6 45, DU #EiIPH 2.7~4.3 4£) I2BWT, 4, MR, B
JEARRE, BEFRIR . MR EEE., I K ONERAR B R R R o0 BEAE iR ¢ 3%
BT TBREBONY— Rk, 77 Rk L84, by
LAEREEO DAHAEZE T 1.31 (95%CI=1.02~1.67). MZ T T 1.20
(95%CI=0.96~1.50) . BHEM (LAHFEZE, MAEH, 228582 = RR
A héELEEbD) T 1.18 (95%CI=1.00~1.39) ., £ T 1.09
(95%CI1=0.96~1.23) Tho7=, 7=, 11 OREBR L~ (11,921
B, FEIE 4.0 4) 12BN T, 296 B GefHREETIX 130 fiil, v o A
FHRETIX 166 ) TLAHFEZEDRIEN LD Hil, FEEDO N — Rt
X, T BRBEL B LA, ALY T AEREEOLAEZE T 1.27
(95%CI=1.01~1.59) Tho7=», Mz, HER KLU TIEA LV
VU LEE EREFEOBEIRO NN oTE EN TS, Bolland
DIE, AT T AT Y 2 MILHEED U R 7 %K 30% K H 5
ELTW5A, 223, NIH (2011) O#EICIIUX, RELICER DN & 5
LB I TWS, BR21, 81, 103)

NIH (2011) O#i45 &Y EFSA (2011) o#®ETHLEIHENATWD
Bolland & (2011) O#&EICLZiE, il Bolland & (2010) O+
12, EBIZH LRSI 2 S, ZvE TOEFEREDOFHOHTIC
Loy A XD OMAELIEREY 27 ORROFHEN
FEESNTWD, TORER, BotToxg L oz Bro—>ThsdrH
Ny (1g/H) XD (4001U/H) ZHEE L 7-FARE 0Ltk
(36,282 i) & FEIZ U 7o 7 4F [ OO R HEE 2 BT HhlaBR Iz B T
EIEEONYT— REiX, fBEEE i L2Gae, vyt e s Iv
D OEREEOLMERBEAET 1.13~1.22 OFHFATH Y . LHHZET
1.22 (95%CI=1.00~1.50), WZAH T 1.17 (95%CI=0.95~1.44), L%
i SE ST TR BNARFE 2> AU T 1.16 (95%CI=1.01~1.34) . [LMpAHZE i
Mz ¢ 1.16 (95%CI=1.00~1.35) TH Y, RERBIMERTIL Y H v
LEE L CWERE (55T — %) TLOMERESIKT 0.83~1.08 D#ilH
TholmbtEInTnd, £/, BEORBFERER 20,090 ADO XX T F 1
VANZBWTC KRB OMEXERE L, 77 v R EGEE & i L7246
NI D B LIEREOLHEZE T 1.21 (95%CI=1.01
~1.44) . Wz 1.20. (95%CI=1.00~1.43). Dfi%E & fixzsh
1.16 (95%CI=1.02~1.32) Thol=& I T35, 24,869 HlD LIz
DNWTHI 5.9 FERFER SN 7-BE LRI EB W TR, B L8
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BUZfR D B IRE D Y — REIT D FiZE T 1.26 (95%CI=1.07~1.47) |
Wize © 1.19 (95%CI=1.02~1.39) . /D A8 2E X2 ¢ 1.17
(95%CI=1.05~1.31) ThV ., HALIULEEZI D OHFHE&KE
BOYZATIZONWTEENRO b EINTWD, ZOMIT T, 5
FERIOIN Y T DBEMIIAN Y T L EEX I D OFEHIZE D NNT
(the number needed to treat) 3.0t ZE T 240, ANZ2eH T 283, #HE
T 178, ‘BHIT302 THholzt INTWD, 28,072 Bld LIS\ T
5.7 FHFEM SN a2 £ Lo B L~ ufEicBsnTix, vy
UADHOERII AN LAEEX I D OFFHICRLSHEROM
KGRI, DAPEZET 1.24 (95%CI=1.07~1.45) ., DMpAHZE & fdza
T 1.15 (95%CI=1.03~1.27) Th o7t &N T35, Bolland 5%,
AN AOBEMBIR IV AEEH I D O &L I E R
MU R 7 ICEERRO LN LTS, (BE21, 81, 104)

EFSA (2011) Oo#ETHEIHEIN TV S Lewis © (2011) O#HiE I
T, etk 1460 1 (75.122.7 %) ISIREEH NV T AT U XK
1,200 mg/H (H/L3 7 e LT 480 mg) % 5 4EMIChZniEE L, #&
B T 21T 4.5 FERBERT 551 9.5 4ER 0 VR4 B+ b A Gk BR
MEMINTND, TORER, 77— g RE(LEICB T 31T &
OO KEEZEDLE T RiRA v h & LIz — ik, &5 54H
T 0.938(95%CI=0.690~1.275) TH ¥V .9.5 /£ H T 0.919(95%CI=0.737
~1.146) Th-oTm& N TW5, Lewis blt, Iy v a7 Y 2k
OEBUZLY . 7T v — LM EREZ AT 5 EBEORESET DY
A7 ERTFSEDLAEELRHDLE LTS, /o, AT T LY TY X
v NP EE L ER LD T T a— AMEENRE(LAE & o BIE M B S
TlER2nWE L TWs, (221, 105)

b. ak— FAE

NIH (2011) O#HETH5IH I TV 5 Bostick 5 (1999) O &Iz
L, Bt IR B OBEFERE D 72\ Towa D R 1% 2ot 34,486 1 (55
~69 %) 1T DOWT 84ERLL EOR[M & AR — MIFEAFEMI LTV D,
ZORER, 387 BINEMMELIRETHELE Lz s SNTWD, LT O
fERREE L, Ly T D ORRIEEED 696 mg/H UL FORE & L L7354
1,425 mg/ H LA ED#ET 0.67 (95%CI=0.47~1.94) THYH, ¥ 7 U A
FNE2ERL TOWRWHBTESFEHRKRO I LY T 2ERENR DN (B
L MERE O P RAEN 422 mg/H) BEE L LIZ5GA. BFEHEEKD
HT T AERENZ W (B vy y AEREO R RN 1,312 mg/H)
#£ 7T 0.63 (95%CI=0.40~1.98), BHH KD I/ U LAERED D720
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BT, 77U A bHEEO DNV AEREN DI (BT A
BHREO P RAEN 422 mg/H) FEEL I LI=5E, 7Y 2 MHED
TN MERENZ D (BT AEEEO F i 1,400 mg/H)
BT 0.66 (95%CI=0.36~1.23) THHo7/=& I TCW5, Bostick &%,
BHEMEIIY T A2 ML DI T L0 E HEEBILE Mk R S
WCEDHEY AT EZ LT IEDLIENRBINTZE LTINS, (B8 1,
106)

AHRQ (2010) Oo®ETHEIHEN TS Umesawa 5 (2006) O
WA X AuR, Bz O R ENIRME D g o3 A OBEFEE D 72 B AR
A 110,792 5] (40~79 7% : B 46,465 fil, 4tk 64,327 B]) (ZHOWT
¥ 9.6 M OBBMFZEN El ST\ 5, ZORER., 566 A3 MzE

(101 B2 < B T, 140 B2 H ML, 273 B2 HAEZE) | 234 3]
DR ENRE DR BRI L > THTE LIZESNTWD, £2, Bl biz
TV T I DTBERE L BINAR TP X AR T RICADHBENED S i,
TEER B O R ORI A PR ERIC K 2 SE L RICHBIITRED LI o 7z
EENTWD, LGB D VY AERE LM, e, X
B MFEZEEDOBICA DB NEO bz & & Tnb, BMI, BER
Re, T a— R EGE, &R ORGSO BRI, 3oL X — B,
TV 7 AEREIC X o TR L2 0 MR RO B & Ot DR 5HE R
X, RSB LT MO EEEGE & i L2 5A . s HER
BEEERE CRMAA T O BT 0.53, &M T 0.57 (95%CI1=0.34~0.81,
0.38~0.86), MMMz O BT 0.46, 2T 0.51 (95%CI=0.23
~0.91, 0.28~0.94), WNFEZED BT 0.53, 4MET 0.50 (95%CI=0.29
~0.99. 0.27~0.95) Tho/=& N TW5, Umesawa HIZLIix,
HARNDBZIZBNTIE, ARG ERO IV T AE, HEFROFT
R ENRBEENZE LTS, (BRI 1, 107)

AHRQ (2010) o#HETHHIHIN TS Umesawa o (2008) d
WEIC IR, ERASERSH AVDOBHERE DV H AN 41,526 il (40
~59 % 1 BE 19,947 B, LMk 21,579 i) 1T OWTIER 12.9 DB
BIFFEDN il STV D, £ ORER. 1,321 B3Iz (I4FEZE 664 i
PN H I 425 i, < ST ML 217 #1) . 322 B2 @R B IR O B A
FAE LT2 & SNTW5D, Fln, MR, BMI, & i< e o BE TR, &
a L AT m—)VIED IR, AR, BYE T ora— 8], b
Vo LAEEL # YU ALY n-3 BB OBIUC X 2R/EEITo 12/
MMEE T DN — REE, B LS 7 LERENMEHEORE & il L
%A, mAEORET 0.70 (95%CI=0.56~0.88) THH ., hL v
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LB EEMEFT OV A7 IZAOFHBERRO bz S Tnb, &
7o, KeldzE b IMFEZE D A |mENTIC X DN — Rk, B LY
U LAOERENMIAEOR LR LA, mAEORETZENZEI 0.69
(95%CI=0.56~0.85) . 0.69 (95%CI=0.52~0.93) T v . FLEH

KD NEEE & RN K OIREEZED U X 7 IZA OB RO
bhb—1. BEHEO LYY AOBREIL., FRERELIRBEDO U 2
JIZHBEITRD bR oloE ENTWD, B, ZORBRIZE TR,
HERNR~OT v r— FEBIZH TV A bV Y T AOFEHENE F
NTWiemolelod, ZOREBLZFMTHZ LN TERPoTEINT
W5, Umesawa S, BEMEA L A (Blcdily (B éa—7
V) HEROD N L) OBETUCK D HERO HARANIB W TAKNZE
HOREMETTDHZ LR EnzE LT, (BR91, 108)

AHRQ (2010) O#ETHEIH I TWD Larsson & (2008) DO
Bz, Mz TR W T o T R AOBERM: 26,556 i (50
~69 %) IZOWT 13.6 £ERID adh— MFFZENE SN TW5D, Z DOk
R, 2,702 Bl EEZE, 383 FIA M I, 196 #1725 < &M T H i 12 i
BLIZESNTWD, Flin, 70 A2 ME, —H Y4700 OBREARS,
BMI, i/, M=z A7 e —/L, MiGEHEY R-zAHE (HDL) =
VAT u—)b IR R ENRE B O BRI, EERER LN L 3 — L
RT RN X —OEBIEIC L DHEEZIT > K ERBOMEIERE X, v
VU LADERENMEWEE R LG A. BOE T T 1.10
(95%CI=0.98~1.26) . AP HIML T 1.20 (95%CI=0.87~1.64), < HE
THIMT 1.56 (95%CI=0.98~2.47) Th-o7=& I TW5, Larsson
S5iF, VU U LAOEREESY T XA TOMEFDOY 27 L OMEIX
BN LTS, (B9 1, 1009)

AHRQ (2010) o#HETHHIHIN TS Weng & (2008) DO
W LU, EETR RO A DBEFERE D 22y 1,772 il (40 melh ) (2o
T 10.6 LA EOBEIMFIE N EhE S LTV D, & OfEF:, 132 141 53 fi i %€
WAL SN TWD, Fln, MR, milE, FiEmEsEoEH, b
PRI, ZEAEHUE . POLMEIRES . 7L o — VBRI BESEE . pER b
MUSEENEOLZBAEH, BMI, HCHEHIZED0EE, malLxAT7e—b
MiE, m Y 27U ') NJE, &E&), 747V /=72 TRIKRZA
HEBMORT T A ) =7 Nl L DPBEEAT - T2 EZED P — R,
T AOEREN 592 mg/HLL EORE L i L7246, 451~592
mg/ HDOFET 1.49 (95%CI=0.99~2.24), 451 mg/H LA FO#T 1.52
(95%CI=0.98~2.35) THo7=L I TWb, Weng 51X, HL v A
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(7)

Iz

OFERE & MEZED ) 2 7 I ZAOHBERRBDO LN E LTS, (B
91. 110)

NIH (2011) o#HEICBIT 551 HICEiE, Wang 5 (2010) O
LR, I T T AN EXI DY TY A NITED
W OBEE L DA RE D 27 OMBINCET % ak— MRS EES
FfF L BGRER 2 A U7z 17 SR (1966~2009) O L B = —% 5EfE L T
W5, ZORER, fEANENGELE LSO ak— MFFEICBW T, &
N LYY A N OEREELIERE Y A7 IZBEETED S
Mmolzl S TWb, Wang Bk, RO T —XIZE IS BLETIED
LM, AN T LY T Y A NOEBROLMERB~ORZE DN E
EzbhbEL TS, (81, 111)

EMZBEFTHIRMEDEED

AN LOBREHERIC LD I N7 T AH VIEFREO U A7 ST
WCTHDHN, MOFREROEEL ENH L TIER <. NOAEL 2455
TLIETERNWEHWI LT, AT T ADEREBEAD Y AZIZONT
X, FROFEREN—HLTELT, TORBIIOWTEIAHATHSL, &H
EDOINT 7 LAERDEINARFEDO D A7 & PR EIEAFREERNH D08, %
DOEFFOME DT & O 72 ¥ WEE RS 1% < . NOAEL %
BDHZLITTERWEHIW LT, L7 AOEREFERIEBRDOY 27
IZOWTIE, FEORERD—H L TEL T, TOREZONWTIARHTH
Do LEX Y AEMFHAESE LTIE, & MZBITHIAIZHE S NOAEL
EGD T EITTE RV LT,

DI IILEDHEEER
SCF (2003) Oo#HETH5IH TV % Whiting & Wood (1997) D&
X, v LAomEER (2,000 mg/HELE) (2L 0, 8, #sh, <

THL T LR ORI 2 KT T rIREME S RIS TV 5, (B

8\

70)

D #LDMEEER

Sokoll & Dawson-Hughes (1992) O#4512 JauiX, BARR% M 75 6
I, BEMEH LT A (600 mg/H) Iz, REEIALS T L (B
LELTBH00mgX2[El/H) 2 12 HEIZH7z 0 BE S 53BN 30 S
TR, ZOfRR, MIE7 =V Fo | MGk, REEERE., P70 A7 x
VU FAFE N A~NE B RN~ 7 Uy MEIDGEW TR E T,
BDONAFTT XA TN T 4 —ICADEEBITRO N7 ST
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5, (ZH112)

SCF (2003) o#H&ETHEIH STV 5 Whiting & Wood (1997) @
LVE 2 — XL, 300 mg/BRFBREDOREMEI LY T LAOEIT, ko
WA bLIHIEND ESTWD, LER->T, BFEIrv sty
TURA BRI T T ALY EE 1,000 mg/ HDO AV T KA 725
G, BOMINE S SR TSR IR0 EENTWDS, —JF, 8By
ok, RO AL RO FIFILE LT > T DHEIMEEHEIZHONT
X, MO T DBREEORIIC KIETHEEFHRDL I LR BN M E
ThoreLTWnb, (18, 70)

SCF (2003) O#HETHEIH STV S Dalton B (1997) DO#HEIZ X
AUX, A% 30 HOHSNE 103 Blic, AT v AR VEENEENDIL
BRI (G5B 4 D ABO RV AERE 1,700 mg/H., 9 H»
A%OIN> T AERE 1,560 mg/H) IEENRILDIEHAI VS (%
HBAth 4 A% O T AERE 400 mg/H., 9 MABDO LT T AR
& 350 mg/H) #&5T 2 BN ER I TND, B, WO
I 7RI E RO (128 mg/L) REEN TV =L ENTWAS,
ZORER, 1RICEDETORY OMEICMET =V F > RS A6E.
RIMERKZ 1 "BV T 4 U RN 87 Uy MIEIZ e -7 LT
%5, (BHE18, 113)

SCF (2003) O#EICHITF 25 HICLNIE, Ames H (1999) 1%, 3~
5k DL 11 BNz, KB T AE (DA 502meg/H, # 9mg/H
) i@y sl (B 1,180 mg/H, # 9.7 mg/H &)
Z 5 I S, RIMEKICE T 28O AHZS, &3 L ILIC #4Ca X°
58Fe % NHEBHEL L 7285 T 46Ca ZFIRNNE G- LG a0 v D A
DRI & EFEREIZONWTHRLIEBRE LR L TWD, TORER, &E 14
H#ORMERICBIT DOV IARIZONWT, EmHLY 7 AEEREE LK
TN AEEREERNICEWVTRD bR oot &N TW5, (BR1
8)

SCF (2003) o#EFIzBIT D5 HICEIUE, Yan & (1996) (X, H/v
v A (280 mg/H) ZHERTE D EEL TVt 60 B, kgL T
L (B aE LT 1,000 mg) OV 7 U AL h& 5 EBICHZ DB
SELRBAEFEML THBY, ZO/RR, T =V F U L-UUTREITRE
HHENRhoTmE LTS, (BE18)

49



SCF (2003) o5z 551 I L., Kalkwarf & Harrast (1998)
%, &ME 188 TR AN T A (AT e LT 500 mgX2[El/H)
de??ﬁ%”%%6~mﬁﬁ®%ﬁﬁéﬁéﬁ%%£mbfﬁw\%
DFEF, MAET7 =V F o L-VZERITRRD bR ol LTS, (B
18)

SCF (2003) o5z H1F 55 L, Tlich-Ernst & (1998) 1%
8~13 DL ME 354 BUT N T LB TV Ak (v AELT500
mgX2 [Fl/H) % 4 FERICOEVERS T2 B2 FERL TV, miE>
T F UL NESE B URE TARMERBIZ LIRS S o
L TWnWs, (1 8)

SCF ®E RFE(2003) THHIH X4 TV 5 Minihane & Fairweather-Tait
(1998) DI LAuiE, 18~69 MO M TV VA GeHFREE 13 1], &
N AEEERE 11 BT, REEIL TN (LA E LT 1,200 mg/
H) Z6AMICHh BRI BREEHL WD, TOMRE, ~T
ravy, ~v 7 Uy b TR NRALT 4V MET U F U
BIRITFBO BN hol=E LTWD, F72, RMEICHEWT, BEERRA
(1460 \cAnv o LT A s (AU AELT1,200mg/H) %
BRI BNRERSN TS, ZORE, EAEO LY D AEEHE
LT, mHBEO VT MEREECTIEAN LD DV TR R 23
wOLNTEINTWS, (18, 114)

Van de Vijver & (1999) O35 IZ LAviX, BRI 6 Z’J).O)/}\ﬁ 1,080 5l
(CE¥) 18.5 %) MO Wk 524 ] (45 22.0 73%) (28T LM O
@tﬁ@%%mowf@%ﬁﬁﬁﬁiméhfnéﬁﬁmﬁa%®hm\
FEln, UIRE, mARE, K. EXZ 0 COBREKOHEEEICOW KL
fTolz A, IV LAEREEMEET = U F U BEICADHEBENGE
i, MAE7 = U F U BEIZOWTH LY T AOBEES 100 mg/ HEN
THI LI, D RROBFET 1.6%DHAD (EMREIFEE—0.57), HW ik
DEE T 3.3%DHHA (EMFEIFREEK—1.836) RO LILTZE INTND
Van de Vijver b3, BFHMEDO /LT U AOBIEIL, HLv T A }:f‘x”i’n
REICEBEET 20 8 2 M2 b 63, 5507 HERDIRTE & A DOFEEI AR
bonsELTWS, (BHE115)

Lynch (2000) O LUE, DA T LAY T U A FEEBREE5
BN ARBRAERINTEBY . ZO/E, BEMNR LT AOEBRE
MIEFNZDRNGEZRE . SRORBEIE TR O hoTc b ST
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WA, AT AT A N, f%%ﬁk%ﬂ%ﬁﬂ&bﬂ\éda e, 3L
o, BEMO LM, BRABHEE O NI T 280 kEEIZ %7
HEHMMERD LN o T2 STV 5, (Zs,ﬁi% 11 6)

@ ®@WmELDWHEEH
Whiting & Wood (1997) OMEIZIBWT, v v AL HighOMHEAAE
FZHOWT, AR O A5 S v, B3 & BRIRER O 55 28 ik &
nTnas,
Forbes (1960) O#&IZ LAVEL, BFERICIE TNV T LAOHE
HIZ X VSR ORIE TR O 6N EInNTWD
Spencer & (1965) &1 Wood & Zheng (1990) DEEIC XL
bt MMZ6Zn ZERI TR BRICBEWNT IV T AEII VT OB S
2 X D WS DRI NE R EICEITRO Lo lo bt ST
5, (BH70, 117, 118, 119)

SCF (2003) iz T 58I XX, Spencer H» (1984) 1%, &
W BRI VT T N B B BERIZEE N (280~2,000 mg) L CHEERSE R
Rz L TRV, ZOEE, HEOEI 14 mg/H DA #ighDIEK
DI BRI ZRDS 24% 725 3% ETHAD L7 SNTVWD, LrLRBL,
FEER DHEMERO N T o R IE B L e o T-E ST 5, (BR18)

SCF (2003) oA zB T 55 HIC L X, Yan 5 (1996) O
iE, 16~41 WORAF O LM 30 BRI N T LD T Y A k
(1,000 mg/ H) % —4ERER ST 2R B2 FEi L T\ 5, TORE, 77
ARG L i U CHETORBICE TR O b RhoTo ST
(1 8)

SCF (2003) O#EICH T 25 HIC LiviX, Wood & Zheng (1997) I
PARRZ LEIcRE L ic L 7 A (191,500 mg/H X 12 HEE) % 2 #iH
BRI B EFE L TW\WD, TOME, #hd 17mg/BERL TS
IZHED LT, WEBREDOXEIZHONWT, ADHEH AT ANRBD b &
ENTW5D, Wood & Zheng 1%, I v A% 7Y X2 kb (600 mg) 12X
% SRR O E R 2 HIZh Rix, S HICHighEMA b Z & THIESL Y
HELTWD, (M1 8)

SCF (2003) Oz 55| I XX, Raschke & Jahreis (2002)
X, fEREZR B 10 FlicEE D L v A (1,800 mg/H) KOV RV
v A (600~1,200 mg/H) % 2 BMER ST BRrE L W5, £
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Di A, PR O Mg O YRS PBR E e 5 I B9 5 Z8(HIFRR D &
T MFHEEREICOWTR F2ARO LN E LTS, (1 8)

@ TITRVIOLEDHEEER
SCF (2003) o#EIzHIT 25 HICLE, Yan & (1996) 1L, By
U ADOERED DI ORI, KBSV T A (1,000 mg/H) &
—EMERESELRBEZEML TBY, v~ 7R U LOREIZTEEITR
b hoiclEnTns, (BE18)

SCF (2003) O#EIZE T 55 HIZ XX, Whiting & Wood (1997)
I, @RI AOEE (2 g/H) ITX0, BrLDOY TR T LD
I & D~ 73227 LOPRRDPME T T 5 & LT D BERITOWIN R 42,
TNa—IUKFIED X D 7e~ TR U ARZHEEFNRS L H D U 2 73
TFAELRWRYD , ~ 7RV T LARZIZRDZ L E LTS, (Bl 1
8., 70)

SCF (2003) O#EIZH T D5 HIZ LuX, Abrams & (1997) %, 9
~14 5% DOFHE 25 FICHONW T, BT LY T A O CEHEEE 1,310
mg/H) &~ 7 XU LNRT A CEEERE 6.4 mg/kg RE/H X% 194
~321 mg/H) OFEAZFHEL T, FEITR DN oo T
Wb, (1 8)

SCF (2003) DA IZHIT 55 HIZ LiviL, Raschke & Jahreis (2002)
X, EEREZR B 10 flic, RS LYY A (1,800 mg) KOVY CEEAV
UL (600~1,200 mg/H) % 2 HREERSE L5 BRZEM L TV, <
T AN EIIRRD b ozt S Tnd, (21 8)

@ Yo EDHEEER
SCF (2003) o#RETHHIHE N TVv5 Whiting & Wood (1997) 1235
55 X, Schiller & (1989) 1% 24~32 O A 6 iz 7 —
VBRI T N (D A E LT 1,000 mg) ARG 5 ER & £
LTED ., ZDRER, )/ﬁ&@&ﬂiﬁﬂ%ﬂﬁm&%hhk L TW%,SCF %,
WHEEBEOHEAT, VoBrmHAEERLZGE8ICBWTIE., 20213 H
BRLOTERNEINTWS, (Bl 1 8\ 7 o)

FNB (1997) O#&EIZEIL. AICB T DMEORER, UV iy
7 1=0.08:1~2.40:1 (30 fEFDHE) TIIHNT T LDINT o ALWIITEE
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HBIIBOOLNT, B FOAEEDOH T, AWVDO ZOOREBERICEERH L &
THRUTIZE A ERBOLNRNE LTS, (ZR6 7)

M. —HEREDH#IE
1. KEIZEITHERE
(1) BFBR DL L
KEFM st (NRC) (1987) O#iEIC LaviX, KIEICIH T 2 HElE »
JL 7 ORI R 1975 46T 129 TR > 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 TW5, £72, NRC (1972)
OFEHH OFREFRERRICINIEL, FE LU 20— AERET, 1
mg/kg (KE (0~5 2 Hiin) . 3 mg/kg RE (6~11 2> A ). 2 mg/kg (K& (12
~23 22 Hin) . 1 mg/kg (K (2~65 %) & SN TW5, (BH120,121)

(2) BiEHhIL DL

NRC (1987) O XX, KENZB T DBV T LOFMERERE
X 1975 42T 122 TRV R (55,8340 kg : 0.63 mg/ A/H). 1982 4£ T 98 TR
> K (44,450 kg : 0.50 mg/ A\/H) . 1987 4T 47,200 4> K (21,410,000
kg : 243.4mg/N/H) L#EIN TS, £72. NRC (1972) DOLERER O
BEMERS RIS I, B vy ao—AEBREITX, 1 mgkg (KE (0
~5 /A . 5 mg/kg KE (6~11 2> A #H) ., 4 mg/kg IKE (12~23 2> A i) |
1 mg/kg KE (2~651%) 3N TW5, (B43, 121)

FASEB (1970) o# &2k T 55 HIZ LAuX, NRC (1970) X, —H®D
BHELZFNIEENIBEI LS T A EEZEE X T-ETEOR R, B kb L
T LAOHEE — HEREIL. 2 EOS AR T3Tmg/ A/H EHMELTWD,
T, BIb VT AOFEMAEEIT 1970 4£ T 7,800 o LTHBY, =
NEKEREEAND 2056 B H AR 3656 HAETER L., by v L0 —
A—HEREZ 104 mg/ N/H EHEEL TS, NRC X, 20 _>0—HH#E
FEERED I B EDLLMNIE LWEIZIT WM OWTIRETE e LT
%, (B4 3)

(3) AILTHLIE
RBEFZROVRE LREIEOR DI (2005) (2B 55 I LiuE, kEE
FHEFERT (IOM) 1%, A T A0 L DR KEREOHLE (1994
) 1E. 14~18 0 BEMHDHE, 1,094 mg/H & LTW5, (BE122)

NIH (2011) o451z 81 551 HIZ LiuiX. National Health and Nutrition
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Examination Survey /%, 2003~2006 DO XKEIZHB T HEEFCH 7Y A b
MNHDIINT 7 AOFHBEEIT, 1 LS4, 918~1,296 mg/H & L
W5, (ZH81)

2. BPEICETSHERE
oy THEsE I 20 ) ROESINY) Tledb v o0 b 13303 E TR
ETHDHI0, TBEIZBITHEBMET —Z TR0,

~—7y "Ry b HFRUICED b—=FNF ATy NAXT 4 —DFER,
TEMNOD N7 LOHEE—HERET, 1995 44 T 383.9 mg/ A/H .
1998 4£C 400 mg/ A\/H . 2005 £ T 316.9 mg/ AN/H LA ST\ D (B
123), £/=, AfERHVODO AN T A—HEREIX, 1998~1999 FJE£ T
290 mg/ N/H E SN TS (21 24), UEXY, ~—F v hRXR Ty
FERIZED b= N T A2y NAZT =X VHEEIND LT LDOER
1% 1998 £ T 690 mg/ A/H LHEE S NS,

ERR 21 FERMEERE - REFEOMHR ) ICLUX, BFEORSM, M
KOS LR BB END BV 7 A0 — B EREOEHMFEIL, 512 mg/ AN/
HThoHLENTWD, WX, B@HEOELND 505 mg/ N/H ., #haELE L
T3mg/ANH, BiLEHRELT3mg A/ALEENTVS, (B]R125)

PSR E L. Y TEEER a v o A ORI (iR v o ) @
— AHEEEREICOWT, kAl L CoERE, SEHF L L TCoERER
WL F D X S IcHERF L T B,

(1) XE®RILAIELT
REBLAIE L TCORERND D I 7 DEOEIIZ W T FEETI
MCIXIREE I N T L, VB =N L, UUiE—KEBEILT AL,V
VEETKFEINT T L B0 Y U TIKFEANT T LT BRIV T A
TNavBhans oL, 7Vtwal) VBINy TN N NT ULV Y
L, AN L TAANERANT T LR OATT Y ABANT T
LNH Y BEAFERINY TIXBER I Vo o DFE, REER VY o DFE R OV A
RN 5 BER A V3 0 DA VR RIZ OV TIE, BUERA L L ToO MR
LoD, BEHAAE L CEREELHE T2 & L, REmbHE LT

OHEFHZIZE D72\,

WIS TN, TN TN, TV ka ) VBRI DL, A RO T N KLY TN AT T
VBN T A REBINC TN, HBALVC DA ER Y VBNV T L BRBAILS T A VBT A,
VUfg—KFEINV TN, U UETKEINLVTLELT
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SR 22 £ BSMEM OB EREO M &M HERICEET 2 &N
78] WAEELW ¥R 28 5 AEERE 2 &I LBEM RN ERED
HEEICEA D D058, FeEWIam B | EZFIC I, BERIImTH LA
Ny AtEO—HEREOAHIZ, I va s LT H9.0 mg/A/HEEZ
bid (£6) (ZR126),

F7-. BFERIY THh D REER VY D DI, ERERNREHED S
251,516 t TH Y, RIZ 100%NIRIEI LT T LA THY RENRME LTE
RanizédsL, Zo—HEREOAFHIX, L7 L LT 13.10 mg/
NBEEZLND, (7)) (BHR127, 128)

INEOERTHERE I N T A, ALV T MRS D EIRET 5
LW TEEEE I VT T A KOS TRk v o ) OSEEFREH
ELTO—AHEEEREIL, hLo A LTT72.10 mg/ N/ ARRE L E 25
N5,

6. XEFILEIE L TORENHIIEERMYTHS HIL
DO LIBEOERE (BAL: mg/A/B)

W4 1 A—HEE 1 A—HEEE
& (BT A
L L)
IRER T VT 109.58 43.88
ULVBR=T T L 6.33 2.45
U UEE—IKFEH N T L 2.57 0.76
U R IKFEI NV T A 9.59 1.64
ol iR TKFEINLT T A 1.71 0.32
I BRI T A 1.5 0.31
TN T b 5.1 0.45
DN =BT Y § AN 0.12 0.02
Ry NF VBRI LT A 0.43 0.036
HEEH LT A 49.6 9.10
TAIANE AT T A 0.162 0.0152
ATT VAN T A 0.280 0.0189
A EtE - 59.0

R7. REBEFELTORERLNHLIBERMYTH
ARERAINCILEOBRERNETE (BH:t)

w4 fifi &

HRRBER Vo D I 803.0
W IREER N T L 79.0
ONFRARBERRL T V2 7 A 634.0
A FHE 1,516
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(2) WERAKELT
FERAE LCORHBR S DIV T AEOTMMITHOWT, FEERMY)
TIXRBETI N T I SBACT NV T b gV T LR ORI
LNRHY . BEFIHRING TIXBERR A V> o DR OVEGIRR S D, IREEH L
U LIZONWTIE, KEEILHE LTOHBRLH L7, EHILH & L TE
BEZst 722 & E L, WEMAAE LTOR RITIZZE DR,

[SERk 22 £ BRI OB FEHED ) | & FERE I B4 2 FRA AT
T BERIM CHA I T A EO—HERET, LA
ELT3055mg/N/HEEZ NS, (88) (BH129)

Fo, BHERIMCTH DBV 7 DD H B, ERGN Y VR
VULTHDLOOEMENKEMEAEIX 232.0 t THY . KIZ 100%H53 Y >
=N T U ATHY EENEME LTERSN-TH L, —HEREIZD
N AELT1.92 mg/ NHEBZBND, EROGVBILINLV T LATH
% O OFEBE N AR 221.0 t TH Y, RIZ 100% 03 L B LT T L
ThHhYEEPEME L TEREINZETDE, —HEREITI IV LLEL
T 3.40 mg/lN/BEEZBND, UELD ., BERA V> T Al kDD T
LADO—HEREDOAFIX5.32mg/ N/HEEZXLND, (£9) (130,
131)

BEAFIIN) T 240K (RS - B b v D L) ITHonWTiE, EHE
DEEITFH D LAVRWS | ARIZHDR OB I NV T DD 5 B, DR
fCANT T ENTHDLIODOERBECHENNOD ET 5 &, AAIKERD IV
7 AOWHFEREIL, 3.40 mg/ N/HEEZ HND,

INODETHEREDI AL T A, bV T DRSNS EIRET S L.
Wiy TEfb v ) ORI THEER v o ) OBERFIE LT
O— HHEEEREIL, I 7 A LT392Tmeg/ NIARRELEZ BND,

LEX Y Ml ERRA 13, BN TEER V>0 b ORI TER{E

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 (WA oat LT) L#E
ELTWD, (13 2)
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#=8. HERAAELE LTORAENHIEERMYMTHLSHILY ) LIEFE
DERE (BEAL : mg/A/B)

W 4 — AN 1 HIEHL — N1 HERE (v
5 7 AhELT)

X AT EN 29.11 10.51

VN U NIRRT 2.05 1.11

L AT AN 81.33 18.93

& FtHE - 30.55

K. BERANDIOLEDERS EBAREAHTE (BAL:t)

ES0 % W4 H Ay

VU= T A BRERL T LT I 222.0
FIEBERR I V> T A 12.0
A 232.0

[ IRATN HkBepk o A 141.9
DRERBERS L b 78.0
MY TRER I LT T A 1.2
A EtE 221.0

V. ER#EAFIZEH T 55
1. JECFA [ZH 1+ 21
(1) EFBHIL DL
1965 D% 9 M /I BV T JECFA IE, Bl D22 M DOV TR L.
RN E L CHEYICHWENDS EDOFMET T, BHAEEHIRT 208X
TNELTWS, (13 3)

1973 D% 17 & A8 W T, JECFA X, W EEE v o A
DRl 217> TW5, JECFA IX, RNy THEER H L > o A OFBEIZ XD |
BENODORINY Y LA BEKRE LB ST LRV &L, BRE
A, ZEANHEH S5 TF T, ADI % [not limited (FRE L72\Y) |
EREHEL TV D, (1 34)

(2) BiEHhILI I L
1965 £ D 9 B AITB W T, JECFA (%, Bk v A& G ihm
TAZAE & 5 B B O ZEMICHOWTEHMEZ1T > TW5, S04
Ry WIhoORHMExtGE s 70 H U FIE pH %A, A —A M7 —FK&ELT
BRI TICEA SN EEORE CIEEEEEITR D NNl 2 L b,
ADI % [not limited] & L T\W50 (133, 135)

15 JECFA X112 TADI not limited (ADI #FRE L72\Y) | &5 AfE% [ADI not specified (ADI Z45E L7\ | ITAE

2=
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1985 FFE D 29 [MEH/IZB W T, JECFA X, 1965 fFI T2 v v 7 A
#5> ADI % [not limited| & 3 2§l D24 M %2 F#i8 L T Inot specified |
EL, AT L ERMINTIEAT HERICIE, BFHROLOEEHL
TN LEREEDOFEG KDY VEOEIE S IV T LAOBRE LY KE
FRNCHEG QIR ONE E LTS, (BZR136)

2. XEIzH T 5L

FASEB O#i% (1975a, b) I XiuX, ™I THEE > A KON
W TERAL I VT 7 ) AZDWNT, IV T AA G USROERRA A4 DR O —
W72y CTH Y . E OMRBHRBICERYIAEND Z &, 2D DO NEN
FIZEE S EN TV DREIIRMEIN RECE Mot LAEERELE T
AREMITE LBV EH SN2 Enb [ ZboWENRRTFNME LT
FEHINAEMETE MCAEREZ T THEMRBIIT ] LI THD
(120, 43)

3. BrRMIZH I+ 5 EF
1990 4, SCF 1%, A M T HEIETH L2z >NT, —HOEIE%
frEZNENDGA A2 K OREA A2 OFHIIZ S FHli 21T > T\ b, v
VT LFIIZOWTIE, Zv—7 ADI % Inot specified] & LTW5, (&M
137)

4. MAELRERE (UL) Fl2OWT
FHEBI T, BTV T AIZONWTEL 0D LBV AR S, UL %25%
EEsnTnD

F£10 KEHEMEAIZHSITAHHILIDLD 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 (RfERE L LC) 2,500
EVM SUL X3 H A X AL~ b 1,500 suppl. (GL)

BEREXIH T A FE LT

(1) BEEF@EEIZH T 55EE
SRR 21 4E 5 AICEATEEICBWTEDE oo THRARAOEEE
B UE (2010 EFERR) 13, DALY ADOTHE LREIZOWT, SAZTLh

LTwWa,
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USEMERECBIZR S 72 2.8 g/H%Z LOAEL & L. ZOfENS, 18 Ll EDAk
ANDIME EREE, RiEEMAEE 1.2 & L T2.333g/A/H (LD EIT-
T23g/AN/H) ELTWD, ol 1T TIZOWTIE, +o 72 iFseas s n
W= OME EREZEH TR, (B2 3)

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

1997 4, FNB X, v 7 ABRICZE S L SN TV HHEEFL OIS
HEBREL, HEMBEMEOH 2T =2 RGN TWD I NT Tk U JEGERE
DIEFIHREICHK S X LOAEL #3%ET 52 L & LTW5D, dHlixtg & LI2iE
FIZIBNT, I T AEIEOFHA 1.56~16.5g/H TH Y | FRIED 4.8
g NI Tohol=Z &b, A7 50D LOAEL # 5g/H (AR AR OY 7
A MHREET) LML, REFELRE A 2.0 £ LT, UL % 2,500 mg/
NHELTWD, (26 7)

2011 /£, FNB 1%, Fiko UL ICOWTHMBS 21TV, FNENOERE
BT DREBEREICE S X, HIE (0~622H) 125V T 1,000 mg/ A/H . %
W (7~12 22 H) 122V T 1,500 mg/ A/H, it (1~8 %) 22T 2,500
mg/ N/ H., B (9~185%) 22O\ T 3,000 mg/ A/H., B (19~50 %) (12
DT 2,500 mg/ N/ H . B2 (51 ik~) (22T 2,000 mg/ N/H ., #Fhw (14
~18 %) (22T 3,000 mg/ \/H ., iEhw (19~50 %) (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 & LTWD, I, RIMITOWVWT, B XL DR
UL 2% T 2BIMUIFED 5NN E LTS, (BE1 3 8)

(83) Council for Responsible Nutrition (CRN) IZ& I+ 5
2006 4, CRN X, T T LY 7Y X &k HWTCERIRNEIET — Z 125
S&. N7 a0 LOAEL % 1,600 mg/ A/H &3 L., UL %Z 1500 mg/
NHBIZLTWS, (BH139)

(4) SCFIZH I+ B E M
2003 4, SCF X, I v U A BRI LD & SN TV D HERROIERH
EFEEZRF L, 2,500 mg/ A/HOBRUZEWTEIUC L2 AFEFELNHEDO
TN Z &, NOAEL % 2,500 mg/ A/H &5l L, RiEFM%E%E 1.0
L. UL%#2500mg/A/HE LTS, (BHE18)

2012 4. EFSA (%, 2003 4£i2 SCF &% & L7- UL O fFi i #17v>, UL
EEETHIVNEOHHH -2 RIIROONT EELARNLDE LTINS,
(= 140)
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(5) United Kingdom Expert Group on Vitamins and Minerals (UK EVM) IZ&
[+ % 5T
UK EVM (X, v U370 A2 b ERAOTZERRIFET — 2 1S &
LOAEL % 1,600 mg/ \/H EFHEL TRV, M5 ER&EZ 1,500 mg/ A/H &
LTWs, (ZH141)

5. BREEFERICEITIFRAXELOFTM (535)

B ZREERT., BAEGHELY, TV U AERFEOEMICET D%
TR E L, BHERIEICR DY A7 2T 2 B2 REORBEOEN &35
FREMREARN E LT, 2006 4F 1 AIZ TBIRRE LV T A FIHE8 AIZ [h
T LFRIEA R L) ORMEREZEFNOKEEZ 2T TWD, ZORE, &
AT BSIE, 2007 4E 1 A, 2O oO0EERBAEMLICONT TASN,
WZEHEND AN LENPBIC—AERDL E LTRSS TWHHEHTH D
Tl A BARANOBEEIRILAED RO ERI & 72 DA SCEkTE & I
AR MOBRB N O NRBOLEMEITR Dy 2%E LT E, @i
BEINARDICBW T, ZRMEICHBEITRWEHBI s D, | ZEORMEE1T
S>TW5, (BE142, 143)

V. BRfEEZE5b

HERR a2 0 DR OB I 0 DA RE & UTc+5 il Braid 2 A F7
HTEIXTERPST, LIPLRDRL, B Lo U LM, e L TofH
RFICBWCIIEERA A E N T AL T UIRBET 2 B 2 b, 70, B
TN ANE, KPP TIIAKRE RIS UTKEBIEA LD NE7R2D | 2B TRk
HAZWIL L TIREAI N T L ERD . WTFADGE S BIRE IS L TESITH
N DAF NI DEEZLND I LD AEMFAES & LT, Iy NEE
ey o) RO TEE V> T A I2OWT, BEBRE VDV T A
EHERE & LT R B GE S A O TTRAMICIHI 21T 9 Z LIXFRETH D &
I L 7=,

BT U L S 27 A O URPIBIEIC 6 5 50 FL & AT LT 6, A (R 1
UL RO T L] OIS EAELIEDL L7 b D
X722 o7,

AREMFHESE LTI, BRI UL bV T L I T LR
HERE DR BVEIAR D F R 2 et L7 /G R, I THERE D v oo ) RO
(B {b T v T A IZHOWTIE, BEEE, SfEEE, RERGEE, BRAM
K OVEFESS AR T ORI E Il L 7=,
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AFTL7Ze MURAEENGIEL, AT LOEEIFERE I V7 70V fEE
BE, B AL BN L OEBREE R & OBMRIC O W TOFEHRN L <5 Lz,
ST TIA VIEBERICOW TR, MMOFBREROZER ENRH LTI L,
Iy 7 5D NOAEL #1556 Z LIXTE7en Il Le, £72. BhEA. AR
i K OB BR SRR BB DWW TR, WFEDFRERN —H L TWirWnWir E, Iy v Ahd
HEBIZOWTAPARENEZS HHZ Db, NOAEL #1525 Z LIXTER0 Ef
Wri7z, LEXu, KREMHFEESE LT, & MBI 2 AICHES< NOAEL
BRFEDHZ EIXTERW I LT,

LD Z e, KREMFHES L LCX. I e L CEYICER SN L84,
GEMIZREN T WEEBZ BN, ™I THRD LY T A ORI Tt h
VT A O ADI ZRFET HMLEIT ARV EFME L7,

B, BBECBWCEINY TBEE A Y A ROV TE{b s A
OERNRO b6 o EEIEIX. 68T 111.37 mg/A/H (LT
LELT) ERD, AN T AL, MELEREEN 23g/ ANAHEEDLNTED (&
R23) . AfHEORERAE L TOBBIERSICIVHE LREZHEZ S Z
ERRVWEOBETOINERD D,
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<RBIEK 1 : BRFF>

W o 4 PR

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

CRN Council for Responsible Nutrition

CT Calcitonin : /Ly k=2

ECB European Chemicals Bureau : BKMN/L2200 R

EPA Environmental Protection Agency : K[E R {RE)T

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

EU European Union : BRJNHE A

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

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

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

FNB Food and Nutrition Board : &K ELXES

GMP Good Manufacturing Practice : 1 1Ef# & &

GRAS Generally Recognized as Safe : —ffIZ e L iz EI D

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & i I R H ik

IOM Institute of Medicine: [ = 5T FT

LOAEL Lowest Obserbed Adverse Effect Level : fix/Neelt &

NNT the number needed to treat : ZiG#EL

NRC National Research Council : K[E FIrfF 5

NIH National Institutes of Health : KI[E [E 7AW 5T T

NTP National Toxicology Program : K[E[EHF M7 1 77 A

PTH Parathyroid Hormone : &l FIRARAVE

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 : Mi%s L[R2 B &

WCRF/AICR | World Cancer Research Fund/ American Institute for Cancer
Research : {53 A5 4, KIED AWFEH S

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

ABREH R B FESE BRI 5Tk ERE ERME i 8 AR R 2R
BiEENE 1IN B S. typhimurium - in vitro [ (FL— &) RIS R OB I b B3 2 | Litton Bionetics
AR TA1535, A 0.00125% (w/v) | Tholz& I TD, (1975) £ 38 4
TA1537, (Rmk)
TA1838 0.000625%
0.00125% (w/v)
BARENE PSHRAARRR % Saccharomyces in vitro [ V% 0.0375. REHEMEAL R OFEIZ 030 b &M | Litton Bionetics
AR cerevisiae D4 7 A 0.075% (w/v) TholoILTN5D, (1975) B3 4
BmENE HEIRZIRIE B S. typhimurium 1in vitro kv i & RFHEMALROFEIZ 0D LTt | A8 (1980, 1984,
AR TA92, /N 5.0 mg/plate TholoInLTn5b, 1991) 235, 3
TA94, 6, 37
TA98,
TA100,
TA1535,
TA1537
BEENE | EIRERER | S typhimurium in vitro KEE(b A v B & RITEMACROF I DTN | AfEH (1985, 1991)
AR TA97, DAVEN 10 mg/plate TholoInLTnb, =37, 38
TA98,
TA100,
TA102
BinErE | REKRER | CHL/IU RENEME | in vitro by | EEAE 4.0 BB B Th o228, Toft | S (1980, 1984)
B bR IA7 v L mg/mL DORETIHEETH 72 ShTw ROHIARED (1998)
ETD 24 % ZM35, 36, 39
Ref R OF
48 [ D
LT ALEL
R YRR | CHL/IU - 1in vitro KA v e i 0.25 RBHEMALRIEFFIE F TR Th 7= | HRJED (1998) &
53 DA mg/mL LEINTND, fE39
EREE HEIFGEIRAE e S typhimurium in vitro [HFi7 (FvA ¥ EECchoTm b InTV5, JECFA (1998) 2k
PR TA97, N— g k) 28I A (Zeiger b
TA98, TR A (1992)) &40
TA100, 1 mg/plate
A1535
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B B % AR BRI e 55k X E BB 5 & RIS A SR
BIEENE Yuta (R HLH CHL/IU - in vitro FEf fi e & fEETHoTm L InTW5, JECFA (1998) 2k
B 14 mM T 551 (Morita ©
(1990)) &40
BiRENE | PR | AU oSERHIE in vitro [ 3 e Bt cholz ShTnb, JECFA (1998) 2k
B 10 mM T 55IH (Sipi b
(1992)) 40
arEEE | SRR 7wk HA[A] e qn] A% H LDs50=4,280 mg/kg A Smyth & (1969) %
72N a1
atEEtE | SEEEER | o b HilE] & [Ld13 Nl LD50=3,530 mg/kg {AH FASEB (1977),
JECFA (1998) 2k
7 %5H (Smyth &
(1951)) ZH3 3.
40
arEEtE | SEEERER | 7o b HilE] & [Ld13 Nl LD5=3,310 mg/kg {AH FASEB (1977),
JECFA (1998) 2k
T %518 (Woodard
H (1941) M3 3.
40
arEEtE | SEEMEERE | 7o b Hilm| s a3 ! LD50=4,960 mg/kg {KH FASEB (1977),
JECFA (1998) 2k
%51 H (Woodard
H (1941) M3 3.
40
arEEME | ArEEMERE | Ty~ () Hilm| s AR (BBfE | R LD5=5,000 mg/kg (K8 (Hr> v e | JIR (1992) &4
HINT T L) L T 3,566 mg/kg {KT) 2
abEENE | BN | To N ) Hilm| s AR (BBfE | R LD5=5,916 mg/kg (KT (W vk | JIR (1992) B4
TV T L) L T 4,220 mg/kg 1AH) 2
ArkErE | AvEEERER | o2 (i) HA[A] A AR (B | R LD50=4,226 mg/kg (A5 (I e | JIR (1992) M4
HIT T D) L T 3,014 mg/kg (K H) 2
arEENE | ArEEERR | v () Hilml &n ARIR (b | R LD50=4,052 mg/kg (K& (H o ae | JIFE (1992) £ 4
HIT T IN) L T 2,890 mg/kg (A ) 2
atkEE | AENERR | 7o b HA[H] A KA v R LD50=7,340 mg/kg A& (H/L 7 & | FASEB (1975) 128
DA L T 3,962 mg/kg {KHE) 255 H (Smyth &
(1969)) 24 3
arEENE | ArEEEEE | Ty~ () B & n Wby | R LD5=3,798 mg/kg (K& (B> oL | REDL (1977) &R
N L 1,033 mg/kg {KH) 44
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AEEH AR B AR BRI &5k RESOE BB ®5& ARBRRS A ZIR
2R | AtEEERR | 7o b () HA[H] &1 WAk N LDs50=4,179 mg/kg (REH (WL v A& | REDL (1977) SR
N L 1,137 mg/kg {KH) 44
otk | SRR | o R (3) B %A Y kv A LD50=2,045 mg/kg (RHE (WL v A& | REDL (1977) SR
2N L T 556 mg/kg AR H) 44
armErE | SEEERR | vou R (3 Bl &1 ik R LD5=1,940 mg/kg (AE (WL v e | RESH (1977) &R
s L T 528 mg/kg &) 44
A kR 7 vk HA[A] e qn] IREETI NV H LD50=6,450 mg/kg K& (B 7 4L | Committee on
7N LT 2,577 mg/kg {KE) Updating of
Occupational
Exposure Limits, a
Committee of the
Health Council of
the Netherland
(2003) M4 5
armErE | SEEMEERR | T b () HA[A] g SRR L N LD50=2,000 mg/kg (A& LL I EFSA (2011) 2817
N %5M (SafePharm
Laboratories (2009))
ZH21
Ak AR vk HA[A] prya] = B LD50=10,000 mg/kg (K& (W74 | SCF (2003) (ZH4F
VAT & LT 930 mg/kg {AH) %5IH (Sarabia &
(1999)) 18
g -Eiacs 1 4 [HERER 7 vk 1 2] IREHF 5 PERIAS kv 0. 2% : AREMFHAS & LTI, ARBRII—A | Pamukeu 5 (1977)
ik B ARE20 | T A 0. 2,000 mg/kg | BEOHLDRBRTHSHZ L2H NOAEL | /4 6
PE RE/H EGHI LIXTE RV EHB LT,
TN NE L
T 0. 721 mg/kg
RE/H
A5 2 3 3R A X 2 fH IRERIE 5 A REME 10 2= 100 mg/kg : AREMRAS L LT, ARBRIZ—H | SCF (2003) 2B\
ik U TN T FNTTNE L BOHLDRBETHDHZ &5 NOAEL | THAEIH
T 465 mgkg K | 1552 LIZTE W EHBI L7, Z18

&H/H

Zawada © (1986) &
W47
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RBRIEE | ABREE B FEE AR B 51k HERRE BB BhR AR, A SR
SR | 28 H RS T4 28 HH IR S FEEMERE4 | BV VR | 21 =YK 20 | REMERES E LT, ARBUISEL | SCF (2003) 12k
- [Un N RN R E DA DT RIZOWTHE SR TW Ry | THEIH
Zihbh, NOAEL #1452 i3 T& | 218
RN L7, Hall & (1991) &R
48
pAEHL | 31 JE R 7 v bk 31 IR S FREMESIT | REEI VY | REBAIALV DL | REMERES E LT, ARBRICEBIT | SCF (2008) 12k
ik PN 0.2, 4% : DL, BREALORMER A, WE | THIIH
Byl | EFICHED NOAEL % 200 mg/kg (R | 2R 1 8
T 200, 4,000 /R EFHG L7z, 72720, ARBRIIHE | Bogden b (1991) &
mg/kg R/ H WEDANN 20 58 TWD Z &y | B4 9
# 0. 1.0, 100 5. BT U A A2KO NOAEL O¥)
ug/mL WriZ i Wz & & Lz,
AEHE | 1FFRER Fv b 14/ IR 5 KREHESIE | (REEI N | REEIAT T L | KEMFRAES L LTI, 2.5% W/ Y | Bogden & (1992) &
ik AN 0.1. 0.5, 2.5% : | LGOI L O SlEG CRb b | 50
AN LEL | A IR TNOEEEELITEN TR
T 100. 500, IZEERFTRTIE RV EBZ 2, AR
2,500 mg/kg & | ® NOAEL # AKRBROKEHETH 5
H/A 2,500 mg/kg (RHE/H &HIBT L7,
# 0. 50, 100
mg/L
MAE#ES | 14 B RS 7wk 14 A N KRERESIT | IREEAVY | 4, 8% : AHMFHES L LT, ARBRoO®ES | EFSA (2011) 12381
ks A TNy aEL | BIFAENZ L2025 NOAEL 2455 2 | 581/ (Puerro
THJ 5,000, LILTE R E W LT, Vicente & (1993))
10,000 mg/kg & L2 1
/A
RAEEEE | 4 ERERR 7wk 4 JE [ mE;i o2 KREHESIT | REEA Y | 0.5 GHREE) . AHMFHAES L L, ARBRIZ—H | EFSA (2011) 2B
ks N4 2.5%: WLy | BOBORRTHDZ E»H NOAEL | TH5IH
T WAL | AE LT 250, ERFDZ LI TERV LML, L2 1
DR 1,250 mg/kg & Takasugi & (2005)
&/ H L5 1
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