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F AT T b BRI 21T 2 & & LT,

1. 2zAYT7UERA) DL

AROM ARG FRAEE 2720 T Ak h Y 7 AOERE L., B
bR (6.1X104 mgkg KE/A) KOS ESHENLOERE (8.45X104
mg/kg KHE/H) AL, 1.5X103 mgkg KE/H (K77 ibh )
LELT) EHE L, 2L, Zzui T A4 A3 F o eSS LT
AEHED 7 = a7 Ak (M) 2L, BB AWMLV FRES L, i
UNCPE SN =S EOICIZ 7 = a o 7 UMb A A ATIFE A EEEh Ty
EVO) IR EERIEEREF OBA LIS E 2 5 & EROBREIT ERoO#HEE—HR
BHRELY DB T,

Txua T ALY U LIETHIHAIIRONT WD, Txua 7Y
AL, SEIEFTROIENTT 2 a7 A A 4 OB U T bAoA F S
BT o EZONDZEND, BNTTZ 2y T kA Ao 2E 056525
NAE7xai T oAb F R T ARRNT = o7 A8kl U w7 AR DL H RS O
T, W™y 17 zas 7 Abh VoL OZEWEICEAT DHMET2HREmMIC T > 2
CIXARECTH D EE X T,

T MEABRGRBROEENS, 7o 7 bV UL ERAORE LERA.
Txa T AIA AT, IFEAERRIN SIS Z L EE L LTHRES L,
WX SN THIFEAENIRFIZHMEND LB 2T, 72, vHF, 4 XKOVE
MZZ7xzm o7 AT Y U AZFERIRNE G LI2fE R, 0N RPICHRE S
TR, 7wy 7 A4 F 03, WSz s LTHITE A ERPIZHRES
NHEZERTN, PFREHEIZOWTIX, A XL b FTEMRRBOOLND Z LICHE

THOEVENDD EE 2T,
Tz T ALV v A, AERIZE o THRERTE & 72 28 mmMhid v &)
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AR OY 49 R SCE RS 0 B G5 BR I B W) TR BEIBHIIRER OB MM FE 0 H iz 2
EMb, F/ho NOAEL 1X, 4.4 mg/kg (KH#H/H (K7 za o7 AbF FU 7 A
LT, ThaEKk7ouar 7 bV vbd LTOMICHE TS &, 5.3 mg/kg
HRE/ATHD,) &Lz,

Txa T LT U T ADOFENAMEIZOWTIIERD BV EHIET LT,
Zxav T ALB VU AL, REEATLIEEAER RIS Z LB RE
Z. BREIIDNVEEZEZLND Z LD, IELB\BEY— VL DA & Ehi T
Hbbll, KU IV —1F, BKT7 a7 b U 7LD
NOAEL (5.3 mg/kg {K8H/H) L#E— HEIRE (1.5X103 mgkg K&EH/H) &
ORI/~ —V VB FET D END, [Toa 7 b V) v L) BRI
& LTI SN D56, BRMEITIBREITR 0 &l LT,

2. h)ILAFY

YT LAFNTONTEL, BEZFHEAITONTWD, D%, Fric/e i
MR HIVTNRNT D, i 72 RNENRE K VB IS BT 2 Mghi3dTh o 72
W, IV TLEARE FOIF, JRPEPEHEFICBWTAL 0T 5METH D
Tl REBRELTTERTAAIHERE (18 L LB 4T 2,600~3,000 mg/ AN/
HULE) MEODLNTWAZ LN 72T bV A DD T Y
LAO—HERE (HVULAELT 1.97X102 mg/A/H) BNEIEOH Y 7 LD—H
EIE (2,299 mg/ AN/H) &g U TIEFITDRNT & ZRERIZEHI L 72, £
FER, RKU—X 77N —71F, e L CRUICER SN G, [7ou v
TACT Y T A ITHRKRT DAY U LTEEPEITRRED 20 &R LT,
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4. XE
422.39 (Z/KF¥) (M 3)

5. MIkE
S, BEAEFEEICIIY 7 xas T b ) o b 20 IERED UIE 2 3
L2 (UUF THRSEEREEEE] & ),) 1. TORGHEKIZOWNT,
[HAEDORD BN BEF T2, | & LTWD, BIEORS K TIX, MHIkE L
T IRRIZ, HEAOR S XIIRMEOM KR TH L, ] LSnTWD, (B2, 3)

6. BEARE
BRI EEFEE X, [7ou 7 bV v A ol BT, TH
o7 Ak MY U A LFEESE (1) & OMBKISHBE/{ERICEZD 7or T v
IbF ") o LE2EG5, o707 Ak M) oA LKLV T AE
DISTHNT T LEE LTctk, BV OLERBETV U LEZRNT 5,1 XiE,
(o T ALy T A ERREESE () ZIELUE (>100C) SETHE LI DIRIK
MNOREMEMEEZRET S, T0%, WLV U LEZRNT 52 & CAEK LY

1 CAS BEkFE S : 13943-58-3 (7 a7k B wAa (EEK) LLT) (BH2, 3)
2 AFHETIE., BERIMMME LTOT7 20> 7 A b ) UL 2R TR, [T2as 7 bV va) &%
LU, EEERNY (Zxav 7 Ak F MU UL KO 7y 7 Ak v A blRRRIZER LT,



=0 T ARV T LI T DOWREITIKEET ) U AWML, AU UL E
LIS ECARBE LT IREE I V> T LD A BRE L, QUG EIT 5 |
ELTWo, (ZH2, 5)

7. BEMN
IR LD E B 13, EA A2 BT W LA TR LB A I L E
LTHED., 60°CLLETKIIANKDbONS EHBAL TS, (B 2. 6)

8. EREXIIRRDFESE
AR EEERE R X, S EYHFoOREIREOREFEO—>& LT, 1903
FIZ KA Y fbF#HE Moslinger (IC X > TEA SN EMBA LTS, (BR7)

9. RESHDAEIZHITEHARHKE DM

7 BURSEHMEIEEGE A L. T2 u v T AL Y 7 ADEMEEE L 28.01 g/100 g
(AR E L T) (84.9C, K) THOH, SEIWF (—ixAI72 pH3.0~4.0)
T L, 720y T A A A R OB Y T AA F NHRBEST 5 AL
T3 (B2 8,9, . X 1otBv7zav 7 feA 4
([Fe(CN)e] +) 1Z#kA A2 (Fedt) LA L TCHREMED 7 = v v 7 bk
(II) (FeslFe(CN)sls) ZE L., BVEIELAMICLVRESND &FHA
LTW5 (B 2, 10), 7ok, EEEIZIZ, Moreno b (2012) 12k 5 &, K
20LEY, ~FH T 8k () A4 ([Fe(CN)gl 3) ~DEELIZFE,
Fe3*H Fer~EiSt, 7x=ua 7 1k () (FesFe(CN)els) K T~F
Yo7 gk (D) ek (0) (Fes[Fe(CN)gle) DIREMMNAL D E STV
Lo 51T, X 30EBY, 7zuai T AWA F 2 (Fe(CN)e+) 1% Fe2t
EREA LT 7=y T A8k (1) (FeaFe(CN)el) 242U, F£7-. S0HEEN
& Bt LT Cue[Fe(CN)gl=° Zn2[Fe(CN)gl ZTERE T 223, 25 DT
107y 7 Ab#k () (FedFe(CN)gls) kLD HiEVWEINTND
(ZHR10), #CHEnE OIGERY S, BV EIELABIC LV REIND &
INTW5, (B 2)

X 1 3Fe(CN)e* + 4Fe3* 2 Feq[Fe(CN)els

X 2 Fe(CN)e* + TFe3+t 2 Fe(CN)g3 +  Fe?t
2Fe(CN)g* + 3Fe2r 2 Fes[Fe(CN)gl:

I 3 Fe(CN)t + 2Fe?t 2 Feg[Fe(CN)el

EEE7 FD - UA U (OIV) Tk, PHEABICEZY 7=m o7 1Mbh
Vo LAOEREEZRET D2 & LUALE TIILEEZ DS LE SRR O



=0 T AR OE OFFERDPFRAF L TWRNW I L 2R T 52 ERHE
SINTWVWD Z EAFTNZ Moreno © (2012) Tik., PliaBrIC L W EHEZ R
ETHIENLEINTWND Z & AR FE R, BIREEUREEEE X, AN
XS EIEFIC T =a > T AL A 4 0% i&h&éiﬂfw&w I
LTW5 (M 2, 11, 10), F7=. Ribereau-Gayon & (2006) (23T,
FlRBRO% ., REO T a7 AMEMIBNFELE LW 2 k’i’f‘k\a‘?/\/%‘r
HAWTHERT 5 Z ENFHHH I N TUWBIEN, Teodorescu ©H (1960) (2T,
7 a7 AT Lo TRENCEEZFRE LW E 912 4 mg/L O#kZ%T 2
EDRFH I TS, (12, 13)

A BURHEYEREEGE R L. 7 = v T A A A SRS T ORI <

10.
(1)

BERIETOSEIWEFIZBNTHEL, 7 AL A A & AT 5 vTREME
NEZLNDHHDD, Chadwick b (1966) IZBWTKEEFIZB TS 7 =
a7 AW A A OFEBEEED 1038M & Z 4, /7/m%4ﬁ/&ﬁ4ﬁ
COFEBRITRNCIRETH D L, T2 a T AL L DRI
HIEMAL T 2L F—23%) 23.2 kcal/mol & HWZ L KOS E HTH i*?‘&“ﬁ’ﬂ (28
HENEVRCTIRIFEIND Z L2 E 2, 7 AMA A v DAERIZOWNT
TEMACEIRETHLLEHALTCND, 2, SEIBEPTIHTT ALY
AF T, K5 F. TR KROT T REMIGLTHELTWS LR L
TW5, (M2, 14, 15, 12, 16, 17, 10, 20)

Clark & (2015) X, VA NI T A THERRINAGREZE L. —
ENZ 7 = o7 b U U DAL D 5 E D IEITIIERBERE T T L3R
HOENTEY, AT AWRENNESND E LTS, (BHH18)

Gail 5 (2000) 1%, > 7 A1 A4 L&A I OFEEITRE TH DD T,
Tzl T A A DEEITIZEEA R LN E LTWDS, (3R 16)

HAERVENEFICEITHERARKER
BEMNEICHE T HERARR
TREIZEBWT, 720y T AbD U U A=Ky 17 =av 7

bV oA ELTHRESN, BEICHLT, [Tzg T b NI v A Kk
W T7zasr 7 by h] EOFEFHT0.020gkg (K7 a7 b7

(2)

RJDALELT) UFTOMEHANRD N TWD, (B2, 19)

ENEFCHITHERAKR

® a—TYvIREER

TZxua T A (Z=ua T AT RV A, Txa v T LA U U A
LR T7za T ALy L) X, BMESIICET 2 a—TF v 7 2—j%



Hifg (GSFA3) U X MIN#E 4L, A ERIZ, k7 =m o7 AbT b
Uoak LT, ME8E (AN 12.1.1) 2% LTI 14 meke, [SHEAE
fhl (B 12.1.2) KON Ton—7" FaEkl, FWE R OGN (& 55
¥ 12.2) 12 L TiX 20 mgkg & S TW5b, (B2, 20)

@ XEIZHITHFERKR

Tz T oAb Y U AR, —RICE e L B ENR D (GRAS) WE &
INTW5D, (B2, 21)

T, VA VEBEERAICBW T, YA U NOMESE I E LI AV E
DAL LS IZAN AT Z o BRETLHLENTTZ 2 v 7 Aeta 05
Baid, REELICBWTERE (7 2 o7 A O REME R OV rIEE ez
BOOAF) 2 1lppm 227202 & KONT A > O IR RN ZL LT
WRWZ ERHESNTWS, (B2, 22)

@ EUIZHIT 2RI

TJxuavrT Ak (a7 AT NV UL, Txa T AR Y U A
KO7 a7 oAb anv o b)) i, TREROEEARN] (Ba2%E 12.1)
2% LT 20 mglkg (K7 a7 Ak U A e LT) £ TOMHAMNE
HITW5, (B2, 23)

F7-. BMNES (EU) HNTHEAH S AEEEHRIICKENT, 7=y T v
BV T AL, VALK LTLERE LTOMHAPRO LTS, 2B,
ERIZ S 7o > TE, VA CEOEMZE UL RO & 2 i E OB T
TITHZ &, MEBZEOU A ANUIWMEOHENREENTWEHIMLERH H Z LM
ﬁﬁén@no<£%22@

@ FA—R+rFUYTRUV=Z2—C—5 2 RIZEIT5ERARRT
F—=A TV TR P=a—V—F 0 Fod@+ 2% M+ s HANCE
W, BEEOEREHIRI LT, 7203 7 bV AR R T =7 v
{tF b Y 7 ADOEEFT50mgkeg £ TOMANED LN TND, (B2, 25)
Flo, A=A TV TRV =a—T—F 2 RCTHET A2 M TEHNCET 5
HANZEBWT, 7z v 7 Abm U o AiE, Bead, BEAL AiEFLk O,
WAEARIE LTO0.1lmgkeg ETHEATLZENBOLNATND, (B2, 26)

11, SEEHEORRRCRNYIEEORE
A, T7 =1y 7 AL ) Y S ACOWT, RS B S E OB

3 KRCHTHW LN OWTIE, BIHICA B 55,
4 W 41X Ferrocyanide compounds” & S TCHE Y | HREIZOWTIEPIRE STV,
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WS, BREBESIRD LN LN, B EREARE (KA 15 £ 5

H 23 BB 48 %5) o5 24 505 1 T 1 5 OBUEICES & &in

REFEERITK

LC., BNEREETMOEE N 2 INZbDTH D,
JEATEE 1. BN EZERE S O E ROWmMmEZ T %I,
[Tz 7 Abh U v h] OFAERECZONT, 1 OEBVHETHZ L%

MardsE L Tn5 (R 1)

=1

(2z0o7Eh) L] OFEREERERE

WIER

AT

Zxa 7T AR Y v AL, BEEDSE D
WSO ESITHERN L TER 57220,

Tz T AR Y U LD EIL, KT
a7 AT MU AL LT, BEIZHH-T
FEZD1kglz>X 0.020g LN TR TIER B
ARV il il DRI = 2 GV (s D VR VAN AY GO
Zxa 7 ALFT NI U AD 1R EEPEHT
LBl H o T, ENEh oM FEo )
KZzaoT oAb F R UL E LT, Bf1kg
IZD&E 0.020 g AR TRRITIEZR 6220, £
o, Zxa v T ARV U LE, kT ray
TAKB Y oL L T, SESEIZH - TEE
DI1LIZDE, 0001 g #Hx THEFELARVE
I Ls g duide 57220,

TxuaT T AR U U AT, BEUSOA T,
WAEEH L TiE b 7euy,

Tz T ALY U AOE R, KT
a7 UAbF R U U ALE LT, Bt 1 kg I
DX 0.020 g LFTRUIFNIT R BN, 272
L. 7=y T UMb IAY TR R T =a T
AT MV v LD 1HEN EEHT 25810 H
ST, ENENOFEHEOMNEKT =1
ToAEFT RV AL LT, B 1 kg I2O0X
0.020 g LLFCRRT R B 720,
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I. —AENEDOHHE

I. 9. OB, BEINEIC (Txai T Abh ) 7a] ZERLESRES. 5
EOWP TR L., 72 T At A A OB ) 7 hA A ffBEL, 72,
VTN A AU MELDAREER DD D, Txua v T AL Y v A A,
YT EAFT RO T A A A OFREIZOW T HHEGH 21T - 72,

1. REDER=E
(1) ZzAYTF7UEhUD L
BAEOHAEEDO T, [T7oua T AbH Y v L) 1T, BEICHLT, 7=
= EN | byl NV AV NS I a0 w Sy GV [ <bs ) MLy 2V NI I S O NI A~ = BV a2 (b v)
N L] OAFT0.020gkes (KT =z T AL RV DAL LT) £TO
FHNEO LN TS, (B 19)

D ERNTEEIKE T2z 72ihY) 94 OERE
ok 28 4 FEEA R ARSI K A AR E EEHICE O W T B LIS I L
wEOHEFTIE, BTN EL OHEHEEEIZ 0 kgdTho7o & STV 5,
(ZPE27)

Q@ wBHTHEEINETIIOLTURAYYLDOERS
M REEG EEFEFR L, KD a. XU'b. 0Lk, BREICEEND 7 =
a7 AN ET T 2a s T ALY U A THD EIREL., BMoERE
CERTOBHEGEEEROBETO 7 0 7 L AbWE 2T LT, BEOE
o7 xar 7 Ak ) U A EBREEZAE 3.02X102 mg/ A/H  (JEK~
=T AT RV U AL L) SEHEFFLTWD, (B 2)

a. MANMIEBSRMLDERE

EFSA O#®EICHIT L7 = o7 Aol AR Xiud, &
WX 27 2 o7 AL OFEEEHEIL 9.7 mgkg" ThoTo L ST
5. (M5, 28)

H R ESOEZEE 13, DAOCE i AR RG-S & | FFE

5 R AMEQIEEEEH L, K 28 R AR FHE O B LTSI EE BRI B I A AEERIL 0kg T
HV. 0.5 kg KTV ETONTWDAEEMENH DA, KIT 0.6 kg REMBEH SN WL LEHBATH-
Th, HARDOBAD KT 365 H TR LA I2IE, 1.09X10% mg/A/H 720 0 mg/A\/H & B2 LTHRE-ER
WEFBAL TW5, (B 2)

6 WMAK7xu T LT MU v ADOXEE 303.91, AT =T LAY T AONXESE 368.34 & L THEKT
=T ALA ) U ABICHE TS &, 3.66X102mg/ N/H L7725,

T OB IEMECE SRS AL, MR 9.7 mglkg KT 2T T AL P U AR L LTCHREICHW TN DA,
FETIE, TR UAEBRRETHS Z LRI TV, LavL, FETIE, HEER N EKT =1
VT ALI Y U AOBFE TR SN TWDZ &b, RU—F T 7 —7TlE, FEFEMHE 9.7 mgkg %
K7 ey 7oAk Y T aRE LTEHE L, (BR2, 5)
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DA TR SR (WAOFEMN TS, KEM TR, FEEMN TR,
ZOMOEEHL GREITERS) KOO X, £ 9,387,876 K /4FE L
RHZEML, IhEBEAAND (182,616 57T A) THRLT, @AMNT
B OEBIREL K 203.9 g/ N/H EHEFFL TV, (R 2, 29, 30)

Fo, BROCEERMERE - KERERE BT 2 /REEIE (9.7 g/ A H)
LOEFRE (1,979.9 g/ A/H) b, BFEFORESHELK 0.5% & HEst
L. @AM LTEMORBESARGFERISK 05%ThHD EIREL TW5D,
(2R 2, 31)

PLEXY | BIREEGEEET L, WA MRS EEICEH SN A
TORBIIEZ 7 zua v T AR EEND EIRE L, BAN T A, F 2D
D7 a7 A OBEEZ 9.7X103 mg/ N/A (KT =27 AbT
U DTLAELT) 8LH#fF LTS, (B 2)

b. BEEBSRUVEARMIES, -DIERE

By 5 (2003) OFHAEIC LA, HARENTHGE L TV Dl AR 54 51
h. 50 SITEMRBRICE Y 72 v T AR EETH o 2N, kL e
ST 4 HOEEITEY 1.6 mgkg (7=ua i 7 At AF L LT) Tho
7~ INnTW5, (20E32)

HASRVESOEZEEE 1, DO AR RG-S & | FFE
DOEARM LR E (WAOZERM, KERELLKOCRERLOM) 1L,
21,667,802 /LR LZENDL, ZThEHAAD (112,616 57 F
AN) TERLT, MARNTELOEBIREZK 470.56 g/ N/H LHEF LTV D
(B 2, 29), Fo, DFCEERMR - REREREICHBNT, BRFEE
1£1,979.9g/ N/ATHDHZ L6, ZhbEAINT RN (203.9g/ A/H)
R QMg AR TR (4705 g/ NH) OEBREEZZLSIWT, EHERMLD
BHE% 1,305.5 g/ N/ H EHEFF L TV 5, (BRE 2, 31)

6, kita. OLFERICEHERM L OEARN TRESORES A%
Z 0.5% L RELTWD,

UUEXY | BIMEEGREERSE L, BN TN LESEECHEH SN2
TOREIZ 7 a7 AR EENIMARETHD EREL, HER
S O AR TS TS0 7 a7 A OB EE % 2.05X 102 mg/
NHB (K77 b F R 7L LT) 9LH#F LTS, (BR 2)

8 AN TAMLOERE (2039 g/ N/H) XBEEHE (05%) XBEFOT7 a7 bR (9.7 mgkg)
o (EPERMOERGE (1305.5 g/ A/H) +EIARN LEMOEBIGE (470.5g/A/B)) XBEEARE (0.5%) X
BETOT7 a7 AtE (1.6 mgkg) XEK7 o7 Akt MY v LAORE (303.91) T xui T
kA o oXE (211.95)
k7 =27 AL R A0 EE 303.91, EAT=a T AL A Y T ADOXEE 368.34 & LAY
=T ALY U LABICHRE TS L, 242X102 mg/ N/ LD,
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KT —F 77 n—76 L TiE, BIEEREEREEORH L E 2, W
IINTAG2 S OFEREE 9.7X103 mg/ A/H (K7 a7 4bh ) 7 A
L) T8 EHERSMLOEARIN TN D OEBEES 2.4X102mg/ A/H
(Zxuav T AbB VU LELT) 9 EHEF L, MRARMED Y L7225 wEE
HITH LN, BRENLIETOREIZIT 7z a v 7 AR E i, 2>O,
FNARETT7 a7 b T ATHD EIREL, BIEO 7 zu 7 1k
VT LAOERES 3.4X102 mg/ AN/H (6.1X104 mg/kg {KE/H) (KT
a7 LAY O LELT) EHEE L,

(2) AUDLAFY
[SFocAE B - EfAA) L uE, 1V v2a0—FEREIX. 20 &
bR 7T 2299 mg/ \/H TH 5, (B 31)

2. SEOFEAEEREEFZRFA-ERE
(1) RESHDER=E

iR X, EAERERERICHZIC [72a s 7 b U U A
DIBREIERDDIISEIEORTHD Z 05, TOEREIZOWVTHE
L7,

MEBT AR EERTE (HE) BEFOWRNR GEHENEND ] 12X
AVIE, 2019 FEREEHLOHHRREEREORE (HE) BHEIX., TN
352,549 kKL/F- KN 9,723 KL/AFETH YV | HAFHE 362,272 KLAETHDH & I d,
(£PH33)

AR IEME EEFEF L, REEICE T FoolEn) v, FriFoRkFEs
FEET 200050, 7 RUVEREREELELORETHDLE L, KRR
FEH0IZIE b0, REBELOHKREFHEORTE (HE) ZEFBEPEICBT
HSEEIFEOEMAER L 7 LTV 5, (B 2)

HMS R MEL O EEGE S O 21 £ 2. BOEICEK T 2.5 8 5l OFMAGE &
(362,272 KL/4E) #E AAND (104,013 FA) TRRLULZMERA 1 A%7=0 0
SEIWHOERPIEE L IEL, 1 HYSZ0, KA1 AYZVOLEE SO —H
EHEIX, 9.54 mI/A/H EHEFF L=, (B 33)

IHIT, SEDENFEDOEMICEL SN TERS L, BREIZENELD
AIREMEZ BB L. DMCEERERE - REMEICSN T, KBEEOH LFE
(ﬁm3aui\%@H1E%t@%@@”f1AUL%@?5k@KLt%)
DEIE (20.5%) ZRHRAANDIZELUTHAE LGS, SE2HO— HEIREIX
46.5 mI/AN/H EH#EEF L72, (BZH34)

ZDH, KU 77 —F1E, SE D ENEEE QLB S TE
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BRENDAREMEZEE L, 465 mL/A/HZ 1 AM¥7=0 D5 E SO — HERE
L L7,

(2) RESHINMLDERE
@ Z72zaPTUEHhIDLA

RO —=F 77 N—71F, £ 1 OFHEERICBIT 28K 2m 7 1k
HVTLELTORKBEFEETHD 0.001 g/LO7 =7 AbH U o LRSS
EXFIZEMFLIEGEEIRE L, kit (1) THEHELEZ 1 A4 sy
IWEO—HEEE (465 mL/A/H) #F L, SEI>BENLOT7=m T b
1V U LAOEREIT, 4.65X102 mg/AN/H (8.45X104 mg/kg fA&E/H) (&
K7Zza T AV o aELT) EHEFF LT,

e, 1. 9oEEY, SEHFFEORLETIE, THABRICELY [Z72m v
TNV L] OFEAEZRETHI L, LHEBEOSEIHEIIREI D7 =
BT AR L7V LR ER T A 2 & L ORISR A REE TS E
IWHICERZ IR T Z L ERRICTEH SN TND, KRU—F T 7 —T 1%,
WYNCMBE S NN EICIE 7o v T oAbt A AT A EEENT
RN &) HIAS VEYOE ZEEEE O I E 2 . EEOEREIT Lk o
BEky bohhneEExT,

Q@ HUDLAFY
KT —=F T N—71F, £ 1 OFEHREERICB T K7 2w T ML
HVTAELTORKEFRE (0001 g/lL) O7 x> T Ak U U LARSE
IR LIS EZNEL, SEIENLDOH VU AL A OFEET,
1.97X102 mg/ A\/H10 (3.59X104 mg/kg AHE/H) EHEF L7,

@ LTF7UitA* >
KU =% 77N =71, MRZEMH Y ERDRBMHEETH L, £ 1 O
R ERICBITAEK 7 a7 b B ) UL E L TORRKEGFE
(0.001 g/L) 7 =T At U U LANRSEE STEPITEFE L, F0O2TH
T N A T NIRRT A R RE L, T A A A o— B RE
%, 1.97X102mg/ A/H11 (3.58 X104 mg/kg IAHE/H) &HEFF LT,
2%, Addeo H (1977) X, RUA LV KOATA VEFF13HICHOWVWT, &
TN A FREEZPE LIZFER, £ 2 0BV 7om T AbN Y U A

0 72y 7 AbhY U LAORKETRE (1mg/l) XSEHIHO—HERE (46,5 mL/A/H) X4XH VU T LD
R (39.10) ~EAT a7 AbA U 7 ADORE (368.34)

U Zeny T Abh ) U AOREREFEE (1 mg/l) X5AE3HEO—BEERE (46,5 mL/A/A) X6X 7 Ak
WA A ORE (26.017) ~HAKT7 a7 ibh Y 7 AOXE (368.34)
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HEALFRD & DT 4.2~435ug/L, 7= 7 Abh ) U AR EZIT 5725 DT
28.0~66.2 pg/LL OFF THH-7=E LTS (B35), 7= 7 4bh
U LR EAT ST T A L DOV T AU A T U RE DR KIETH 5 66.2 ng/L &
HWTHR T 5E&, ZO—HEREIX, 3.08X103 mg/ A/H (5.59X105
mg/kg (KEH/H) THD,

K2 VA FDIT U AEYPA F VIREDAERR

WRIAL N | Z=a T Abh Y

BT E T AA F U PEE (ug/L)
=R VS 7 LLER 0 A 4 . H8

H Z 4 28.0, 34.2, 36.2, 40.1
= pii3 4 4.2,12.5,14.5, 43.5
i H 2 36.8, 66.2

Ui Ihe 3 12.4, 19.8, 24.7

(3) EMEHTHDFELYD

KT =X T T N—71%, SRIOEHEELERZZEE 27207 b
HV U LAOEBREIZHOWT, Eitl. (1) OB BEEOERELE LT, EH
SNHAETORIBIZZ a7 ALMBEEIL, O, ENNET T =T
AEHV T A THD EOIRED FTHERF LT 3.4X102mg/ A/H K2, (2) D
DEBYSEIWNLOEEEE L THE L 4.656X102 mg/ N/HZAFHL.
8.0X102mg/AN/H (1.5X103 mg/kg RE/H) (K7 a7 Mfh VT LE
LC) EH#EE LA, £, SEYHICHMan Zzas T b v L)
kDD Y 7 hAFrO—AEREIT 1.97X102 mg/A/H (3.59X104 mg/kg
RE/R), T A A Ao o—HEREIZ, 1.97X102 mg/ A/H  (3.58X10°
4mg kg IKE/H) EHERFL 7=,
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M. Z2HITZRIMEOHE

PR R E T 7 =a v 7 AL ) U AT AR O TWAED, 1.
9. OEBYH, Zzur T UALA Y T AL, SEHHEF (pH3.0~4.0) KLOHNT
Txa T AA F U RO ) O LA FREET D EEZ NS EnD, H
NTT7 a7 A4 A 2R LD EBZEx6N5 70T AL MU U ALY
Tz T AR U LURDFA BT, [T2u T A VU L] OEAE
PEICRET D RET 2R ERIICIT O 2L IFAIEETH D B R T,

I. 9. O&EBY, Z=ua T UM A T T A A F 2 34T 5 Al HE
WRHDZenn, TOREMEIZONT LR LT,

Txa T LBV U LANBELD NI T AL F IO TIE, IR E
Hm—@a%ﬁU?AJ@m0$9ﬂﬁ féééé&m)’EWT RNELfE

IR AN RF EINTEY, ZOE, ZeIlBazEr3Eb L9 7%
ﬂ% IRD LN TNV, T, D%, Fiz 725 A5 w%mfw@mt@ %N
RN E TIEANENRE X O OMFHIITh RN L & L, (B/E36)

1. ANEIRE

(1) U, . KB, ## (59 F) (Nielsen 5 (1990a) ; EFSA (2018) IZ
T 5IH)
o v b (Wistar, M, 3~5 PU) (2. [39Fe] [14C] " EiE%#% 7 = a7 1k
71U A (Ka[59Fe(4CN )gl) . [39Fe][4C] “EEGR 7 = a v 7 Ab#kh U o A
(K59Fe[Fe(14CN)el # L < 1L KFe[9Fe(4CN)el) Z#&0 (7 =m o7 L b¥A
A& LT 10mg/H, HEIXIX 5 AfEHA) UIEEN (7 a7 Ao
Fe LT 10mg/H) &5 L, IREOEMAZ 7 Affk L CEILL T | 7 B
(2 [39Fe] J ON[14C] D FbHiE 4 % I E - 2 3Bk I No & B-1% 24 BERIZER T o
[4C] ZBR bR F DO BEHEMZET 2R AL STV D
57 HE D[9Fe] O R e OFEE R HERE=R (%) W _&575%@&5%K
*T 2 Fe]l DEFFRIFRITZ, £ 3DLEBY THHoT-,

x 3 5 7 HEDOPFe] DRRUVEFEFHME (%) HUICHRE 7 BEDIREE
239 B [Fe]l D& FERFER
K4[59Fe(14CN )¢l K59Fe[Fe(14CN)el KFe[59Fe(14CN)e]
e rE A HEREAN % 11 HA[A] HEREAN & 3E A HEREAN
7 HMD[Fe] | 94.4+2.9 | 3.8£2.6 | 101.1+3.7 | 1.1£0.2 | 101.8%£2.7 | 3.2+1.0
O F A PRt 97.2
F (%)
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K4[59Fe(14CN )¢l K59Fe[Fe(14CN)e] KFe[59Fe(14CN)e]
7% 138 H R e % 1 B[] REIEN % 1 A REIEN
7 Hio[9Fe]l | 2.5+0.8 | 98.8+1.8 | 0.04+0.02 | 0.09+£0.02 | 0.15+0.06 | 87.2+7.4
D PR PR 0.02
(%)
[59Fe] ® 4 & | 0.09£0.02 | 1.2+£0.3 | 0.70=0.34 | 96.2+3.8 | 0.03=0.01 | 8.6+5.3
AFR (%) 0.31

& 4 [PFe] [MCIZEFRH Tz O 7LD Y I L (Kul#Fe(4CN )ol) REZD

[MCIDERF DBEME (%)

Ku[59Fe(14CN )¢l
i 11 HLE] fERER
0.04%0.01 <0.01

RO LEEOPBFe] [UCl] —EER 7 2 v 7 bV U A
(K4[3*Fe(14CN )e]) D[39Fe] DW= TR P HEM > 25 2.6% & 705 & ST
W5, E£72. K¥Fe[Fe(4CN )e] & KFe[59Fe(14CN )¢l D% A1 # 5D [59Fe] D4 5 7%
FRIZENDH D Z LD, Nielsen & (1990a) 1%, EHH(EEFICBWT 7 = o
T A A A DRI AT REZR B A A DRI EBRIZ E AR Z > TR
WRIBEMERH D & LTV 5,

Fo. FFRPICIE, BROBGOGAIIEGED 0.04%FRE O[M4C] R I
7=, BEFENE G- OLATT 0.01% K0 CTla D /) A AL~ L Tho 1=, FERF
KORFOLACIN S RIS o720 7 AW A A W Eix, 52 36 mg/kg Ik
H12I2%F LENER 1613, 6014 pg/kg (K & IEF Ko 7=,

# 51C[59Fe] [UC] -HIEi 7 =7 b U v a (Ky?#Fe(14CN )g]) A
5 7 H#EOPFel DN A2~ LTz, WIS 7 = o7 AbA 4
i 9Fe DifgsRMTEICBE L Tk, EERNREEGED 53.6% L %<, W TEIED
24.2%, WHWILE D 11.2% TH v | M, FFlE, O, A, Pl SRV K ET
HoT,

12 fEENS720 10 mg 5%, T v MAE 280 g TRHHE L7RE YY) O b&

13

14

W SNTe v 7 A A A2 D 33% D3 N # 5% 24 FEFILAINIZ COz & L THERUHICHRES D ERGE L .

RO T AA F L BEPLRESATVS

W ST T AEA A D 66%M A G#% T AHLNICRPICHRE S D SE L, BERES T b

AF OHMEN LR S TN D
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& 5 [PFe] [MCIZEFEH 7O 7B Y I L (Kuf9Fe(4CN )el) BOKRE
TBROFEBRICE T EF]DEREZBEFelEICHT HEE (%)

Ka[®Fe(14CN )¢l (% 1#¢5-)

A 1fIL 2.8 = 1.0 (0.003) %1
Mk 9.9 = 3.6 (0.009)

I fiek 1.1 = 0.3 (0.001)
GLL 24.2 + 14.8 (0.002 %2)
Jifi i 1.1 = 0.5 (0.0009)
THILE 11.2 = 0.6 GoiiZeL)

RN 53.6 = 11.0 (Rd#iZz L)

A1) By aix, SHfETICRIT 25 PFe]l o5 [9Fel &izxd4 2EE (%)
E2) BlEOT —ZI3REEICBWT 0.002 EEHEH SN TWEA, 0.02 080 LEbNn2

JEENFE G- DFER . KA O FHAI L 7= s BoFel/4Cl o e 2 3 5
ELOICIEWEIEE 2D 2 b, X 4D X H 7 Fer A AL RO T Ae¥A
FU~OBEIRZ 5T, BELL 720y T A A E LTIHFEEL T
HEBEINTWD,

= 4
[Fe (CN)s] *~ 2 Fe2*+6 CN™

— T, Nielsen & (1990a) 1%, 7xu 7 Ak A Ao 412k >
T A A A B AERT D ATREMEIC DWW T, Chadwick B (1966) O#HE (&
M14) ([2HEDE | KB F TofR)s OfBEERITIER 1Z/h Sy (1085 M) &
Lty BRSO+ ZHEK, B, BNHEIC X228 6EET &L L
TW5,

Nielsen ©» (1990a) X, RAKREG LI=BO 727 Akl Vo LO8A 4
RO T A A IR FTRA T VT 4 BIEFITE N E LTV D,
(ZPR3T)

EFSA (2018) %, A#HEK N Gage (1950) O#EFIZESE, HLEIZRBIT
H7 a7 ALH Y T AORBUIRERN TH Y . K (HHED 95%FEE)
IREEOE FHREPICHRHEINLH E LTS, (B 5)

(2) 9%, K8 (v ) (Dvorak 5 (1971))

Z v I (Heiligenbergstammes, K, 458 2~8 L) |2 [¥Feltfi%k~ == 7
ALk U w2 (KFe[59Fe(CN)e] 1% K59Fe[Fe(CN)gl) ZfE{AY7-0 1 mg (2
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uCi) OHETHARNEL- LT, &51% 8 HIME TOBYFel D iE % HlES
HRBRNFEE STV 5,

TR, g2 ORI TIZZ a7 bAoA 4 v
[Fe(CN),] 4L LTCORMNHST=0, EORROGERIT o7z & ST
5o Flo, 7= T AUIA AL DRREZIUTHED T A A A DA
RICBE LT, 7o 7 Ao Ao BARERTTE 7 Fe?*id, 7=n0v7
A A T AR LR Fedt & Mg T CRIBEDOZFEE 27T & B 2 b5 DN,
[9FeltEak 7 = 0 7 Ak U 7 & K9Fe[Fe(CN)ol Z FARIESNIC L 0 85 L
7B R O [B9Fe]l O G H BEREINT D5 —F ., PFeliEih 7 =va v 7 Abgkh U
7 . KFe[39Fe(CN)el & # RS IZ XL 0 &5 L /=B iZ M R o [59Fe] O & A &1
RKELBLL TWARWED, T2y T AtA o OGRIC L D8A 40 &
T AA A DERITERNTIREE A LRI bRl &R TWD,
(ZPR38)

(3) IR, BEH (v k) (Gage (1950) (FEAR) ; JECFA (1975) R U EFSA
(2018) [ZT3IA)
Sy b GREE - MR - VTCHORB) 127 =a s 7 bl Y w A% 200 mg/kg B
ERE OG- L, IREOEEFOYE O &2 ~72 GHUKRHEIARE),
ZDORER ., REUETHRZRGED 47% 33 P ICHEE S, 3%ITR P HEmt
ST, PRtEIFHR % 1~3 B TRREZRD . LRV LI T L
TmEInTn5b,
EFSA (2018) %, A#E KO Nielsen 5 (1990a) O#FICHKESE, H(LE
BT 7m0 7 Ab BV U AOWRIUIRER TH Y . KT RELED FE
FHEMAPICHESND E L TWDS, (B 5)

(4) #EHt (4 X) (Van Slyke & (1935) ; JECFA (1975) IZT3IA)

RN A X GRS « MR, 3IL) 1o, Z=mr I 7 b U U A%,
0.5gkgKE L 725 L 51, 1.5~2 KT THSr 1.5~2.7TmL ##IRN#E G- L |
B L D MEN D D7 = a7 AP R (%) ZHIE LT,

25 [EOHITEDOFRER, PEHZRBO )L 18.8% (EHERZE 5.5%) L72-~7-, F
oo AXV . LT F=UNZOWTEEPEHRITZNE 1 22.3% GAIES 21) .
19.9% (HIE$ 36) THV., 7= T MWD VT T A FA XY 7V
TILVA, JVLTF= 7 U T TR ERERETH T,

Van Slyke ©» (1935) 1%, 7= a7 AT A XIZBWTCIFZ LT F =
ERBEDORIEIZ L > THEI SN TV A Z EDVRIBENLD & LTV 5D,

15

BRI & IR 2L, ThEnomfEF o7 2a v 7 A OREZHE L TENETN A, RELE
Az, { (A'R) /A) X100 OfEZHEHZ (%) & L,
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JECFA (1975) 1. A#ME &N Berliner © (1950) O#iEICHE S, 7 =
a7 AL NI DA, JLTF2U RO XY dsEs VT T o RIZBE L
TR—OPEEE 2R L ER L, A XEHWEFHIRESRBR T 27 v
BRI AB TREAICHRE SN LTS, (ZH39)

(5) ##t (4 X) (Berliner 5 (1950) ; JECFA (1975) IZTHIMA)

A X GRHEAR, M, 8IC) 12, 7=ua vy 7 b N T AR LT F =
Z ARG ER RN - U, ERNCERE Lz U7 Z > A MR (BARM) 72 BRAGEE
[« K& TR - BB 1285 Sz Rk E BRI F o g S mmE o 7 VT
T UAERBRH LT LT,

FORER. K7 VT I oA O T a7 A VT F=r D VT T
A, V) 0.966 (FEHE(RZE 0.041) THfiL, MEFO7 2w 7 19
DIRFE L OBEIIA LN -T2, WTHOEKIZEH 7 VT 7 0 ADEROR
DIZR.LNhoTm STV 5D, (BHE40)

(6) . HEMH (41 X) (Kleeman 5 (1955) ; JECFA (1975) IZT5IRA)

RSl X (EfE, ME. 8PC) 27 x=u 7 kT R U WA 700 mg & &
RN G- LT-t%, RFRICENRILZ 8T 325 2 & T, RiER~DORBZHEE L
oo RIMPOEN T =va 7 MeWA F 2 ERIMERICI Y IAEN R 0o T25E
ZEGEL, MIGH 7 a7 AiEE L~~~ N7 U v 0 bHEE L2 H
BEICEII R o122 D, T a7 M A F o DR MER~DF B 723
BIXR LN oTz ENTW5, o, BRRLEFEF AL L 720 v 7 1k
I Sz hro e,

AR (MEfE, M, 708 7 =ua T AT R U v A 1,000 mg A ERIRNE S
LTcte, R T =7 A A F 2 2 HE Lokt R, 24 K TR G &ED 94~
99.7% (¥4 94.8%) MPE S v7z, BHEMIZIETIZH S | RO 3 K] T 72
< &H 80%MNHRI ST, (ZH41)

(7) . Bt (99 X)) (Gersh & Stieglitz (1934) ; JECFA (1975) IZT3IH)
T GRFE - MER - PEECRE) Ik T 2y T b RY AL LT
0.16 g/kg ARE X% 0.31 gkg IREZFARNEK G- L. 0.16 gkg (KEKR G TIL 15
7. 0.31 glkg REE G- TIX 8 f&lc, TNEIVEN, RMEZRHL, 78
T AA T BTN T T — & UTCHEE UGBk DA A Bl LT,
ZDORER, 0.16 glkg (KEER G (15 431%) Tix, WL D0 OB/ME, Frloh—

< VEIGEWERITHN N T VT T — DA E SRS S VT IE D, LR
M OWIE, FrICBERE (BEEL) 87T TN —0FOMNEDZ%<
RN, 0.31 ghkg REEG (8 /31%) Tk, 2 TOF/ME, BrlcR—~ 2%
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IZIEWE S T DTN T o TN —NHER S, AR AIE ONE, £7=.
NS T%%<7wy?/7w~ﬁﬁﬁéﬂto

Gersh & Stieglitz (1934) X, &G HEHRZIZT = 7 A REIKEBRIC
Boiv, 7y 77—t L THEICITWEEDIFER LY RS L LT
W5, RAEVETOD 7 =1 o7 ALY D5 FEIXUTAL IR AN R D& e T < 72
D, NV URERESE CI VRN AN XS E LTS, £,
7z T AP, EARME . 2T e oRERENOMAN T
TN T T E N TV WS, BRI TR, AT T —0
FIRL DS AL PRARAE OFFENIZFRD HND AHEENH D & LT\ 5,

F7-. X (. 3P0 KT o T Ak MY 7 A% 0.25 g/kg (K
D EHICHARNEES L, — WM& CRid#H) 1ci&E% 200 £ THT
—T AR L, RPDOT7 2w 7 AuhA 4 o 2 ET 23080 FEhs ST
Al

ZORER, BeE D 200 /0% L2 T, K 52~58%D 7 = v 7 Ak
A F L BPRP TR S,

Gersh & Stieglitz (1934) 1Z. 7 = o7 AT RERIK A B - THET 5
EEZDBIL, A= ALNEFERALNTIEZWD, RPN 7 =a o7 ALy
K LT ZITEAL R ORI DTNy T 7 —OZFFENRE Y
BHEEERLTWDS, (BH42)

(8) KUY (TJ4A) (Nielsen 5 (1988))

7 % (Deutsche Landrasse, WEffE, #58f 8~11 PU) [Z[39Feltii 7 = a v 7
Ab#EA U 7 2 (0.3 mmol @ KFe [39Fe(CN)g| 32 i% K59Fe [Fe(CN)gl) %% 01#%
H 1L, 14 HEDOPFe]l DIENFER R ZRET 2R BB EMI N TS, Fiz,
~7 % (Deutsche Landrasse. 2 Jt) [39Fe][14C] —EfE# 7 ~ 0 > 7 L fb#k (Fey
[59Fe14CN)gl3) 0.1 mmol ZfXM#5 L, 3 KefElfk ORERH O [14Cl D FUTEE &
HET HREBRPFEIE SN TND

%@F% &ﬁi’ﬂﬁémmﬁ T K5Fe[Fe(CN)6l T 1.47% ThH - 72D

Zxt L. KFe[?Fe(CN)g] T iozm&ﬁ&< Fes+ & U CHEEE L T2 8k & bl
LCT=ay 7 o AA 4o DA A ORI « IKNFREITD 7o 7=,

[59Fe][14C] —HAZ# 7 = 1 > 7 1b#k (Fes [39Fel4CN)els) DM Fe 5 3 FEfH
% ORI R S N2 [UClD TR EIX, /A A L-L (BEHEED 0.02%)
ThoT,

Nielsen © (1988) %, 7 XIZBWTILX, 7=ua v 7 1b8kH U 7 20N
BRI LD8A A R OT7 = v T Ao 4o UTWEEED > 7 Ak A 4
DOWILTIERNE LTS, (3HE43)
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(9) RIN, K&, #Et (E F) (Nielsen 5 (1990b) ; EFSA (2018) IZT3IH)

B~ (RABME, 3 £4) IZ9%Fe][4C] " EHE#H 7 a7 M8 U U A

(K59Fe[Fe(14CN)e] 13 KFe[59Fe(14CN)gl) % 500 mg (6.2~7.1 mg/kg A H)
OS5 L, 515 7 HREOPBFe]l DIRNFRRE 2R K OFEE I DN IR D [59Fe]
K OHCI D a2 5 L, BOFe] DIRNFRR L DR PRI E & [39Fe] D
W 3 2 I E L 7=,

KFe[59Fe(UCN)s] D#: 5 7 H % D[BFe] DIENIEEHIX 0.07% T, JRHHEMHE
0.15% CTdh -7z, RIPICHE S =9Feliz B E 5L 7 e A 4o EfEA L
72 [B9Fe(4CN)6]+ DIRFETH - 7= EHEE SN T WD, — ., KFe[53*Fe(14CN)g] %
WEH IR BHEH S 72 [14CIE 0.42% & 720 . [39Fel D 0.15% & Helik LA EIC
ol Z b, Nielsen & (1990b) (X, 7= wa o7 AL A 2 D30 L.
VT MEIA A LT TS T ERRIBE L, TR, MRS 0.01~
0.02% D [UC] B LIRF D 2 REFLINICHE Sz Z b b BT b & L
72 F72. KFe[9Fe(UCN)e] Z #¢ 5 L 2B DR I HEHH & 7= [4Cl o iE M &
[B9Fe] DIEMHDFE (0.27%) KO T AbWA Ao DR FHEER (70%) 725
Nielsen ©» (1990b) 1%, #%5 &#7- 500 mg @ KFe[Fe(CN)s] (27 Ab¥A 7
L LT2275mg) @9 H0.9mg DT AA Ao BRI ENT- L HEE LT
Wb, b, AEROEREEZBET LA 72w T A oE B ERIZ X 5
T AEA F L DEREITBELL RN E LTS, (2HE44)

(10) #Eitt (B ) (Miller & Winkler (1936) ; JECFA (1975) [ZT3BIH)

vt h (B (16~695%. 64), &M B9k, 14)) Ic7=ar 7 bt b
U L% 055 g~6.2 g #IRNELE L, 720 7 Utk NRFZEO I VT T
A % E U= B i S T D,

ZORER, RFEI VT T ACKHT L2720 v T MO 7 VT 7 2 AX
120 £720, 7= T AMMEIRFZEO 7 VT 7 0 ZIARBCFEERTH 5
ZEMNIRENTZ, Miller & Winkler (1936) (X, b MZBWTlZ 7 za v 7 v
B3 40% DFWINR THHIRFEO L HICHE SN D Z L &2RET5H & LT
Wb, (ZH45)

(11) #E# (B k) (Forero & Koch (1942) (JEAZK) ; JECFA (1975) IZT3IA)

BN (MR - AR, BN 45 £) I 5% 7 =a v T AL R U U AR

10 mL Z##5- (F%GIERGEHD L7oiiR, SREKIKAEIC LY 25%725 80 43 LA
ICHEE S U, AR D IR D 90 4y THEL S =, (B3R 39)

(12) #Eitt (E b, 4 X) (Kleeman & Epstein (1956) : JECFA (1975) [Z T35l
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F)

B 4 AR OBEREA X 3 JLIC 9Fe fEik~7 =27 b FU U4
Nay[53*Fe(CN)¢] (30~50 mg) #FFIRANEEG- L, IMEH (10 53~ 1 RERERE) |
PR (24~48 FFfH) . #|E, MER, FiKT (48 ) ORSHEMELZ RIET 25
B FEf STV 5,

ZOFREFRIZILL T LB THoTz,

c T2 T AA F ORI (Tye) 1T T 1835 2 ThoTo, F
72, Kleeman & (1955) ORERAEFR 7S, Kleeman & Epstein (1956) (3,
@5 A X TD Tild 40~50 5y Thol2L L. A XIZBIT DR XA TH
Sl InTnWb,

-+ 24~48 WFfRHEMIRF DO 7 = v 7 AL A A 2 O BEHE IR G- &% LT
t hT 68~87 % ThH-o7z, ZiuE, Kleeman o (1955) ORBERIZIBVT,
s A X215 24 WRefEIHEMR F OIEEFR 7 = v o7 A ORIERE R T
94~100%Th o7 Z & LA TH o7 &L SN TV D,

- B, MER, BRI WT, BOHEERITRE SR o T,

7 xua T AEMOBF I VT TR, B R TEIZ LT F=0D 20~3T%T
HoT,

Kleeman & Epstein (1956) 1. & b & TA XTI EONEBIZ
WTC, A XCBTD 72T UMD 7 VT T A TRERIEA B E &% L
W ERMONTEBY, /-, Z7xa o7 U AidfEs o 7 LS LT
HEBEZONDZEEREZ, B VT T AOE NIRRT S E LTND,
(&HR46)

(13) AREBIREDFE LD

7 Nielsen 5 (1990a) Ti%, 7 v M7=z 7 bh U ULz O&ksE L
TR, 7xa v T AA A DWRIRIL 2.6% & S, KY: (94 %Ll 1)
MR SN2 Z L7 EERIZHRE S, o, WIS 7=2r v T 1k
MAF L blZEnE EEED 2.6%) DIRPICHRES Tz, £, BENEK
Ho, JRAIC 98.8%, FEHEHIZ 3.8% 1 HEME X7, Gage (1950) TiZ,
Ty MZTZza T b ) UL EROBRG LIERER, 4T%NEME I, 3%
DIPRFUHRIE S T,

Gersh & Stieglitz (1934) TiX, UV VX7 =T b F M) UL %&F
RN G- UTzfs . 5 200 05T K 52~58%D 7 = v 7 AbMA A
YRPTRRE S T,

Miller & Winkler (1936) Tix., & MZ7=zwvr 7 AbF N U 7 A%k
BH LR, 727 MBI THRIN SN D Z LRI,
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Forero & Koch (1942) Ti¥, B M7 =u v 7 b N v az&b L7
fEde, REKIEAWIZ LY 25%705 80 ZrHILANICHEME S 41, 7% 0 12K D 90 43
THEl STz,

Kleeman & Epstein (1956) TiX, b M7= 7 b MU v L%
ARINBE G U720, 580D 68~87%7% 24~48 WFRPEHIHR ICHEI S 7z,
—7J7. Kleeman & (1955) TiX, A X7 =za > 7 Ak MU v LAZFEIRN
BeH U758, 24 R CTHRG-ED 94~99.7%08, H&AID 3R TR LD
80%MNIRHFIZHE =Tz, £, R 7 a7 M)A A D T 13,
Kleeman & Epstein (1956) Ti%., & hT1354ThH-7-, —F. Kleeman
5 (1955) DOfERM S, Kleeman & Epstein (1956) (34 X TD Tye 1% 40~

BTHoTE LTS, EHIC, 720 T YO V7 I RI2D
WTIE, Kleeman & Epstein (1956) Ti%, & MIBWTIZ LT F=2D 20
~37% Td>7=—7J, Van Slyke & (1935) KT Berliner & (1950) TiZ
AXNIBWTIZ LT F =V ERIBETH- T,

RKU—F 77— LT, 7y MWL, &O#&GRERORR
o, Zxa 7 Ak ) A ERAORG LIESGE. 7a v T A A 4

NZOWTIE, IFEAERRIREND Z L/ #HEE UTHRES L, WIS
NTHIEEALENRFPIZHEE SN D EE X T2, 2, U X, A XKOE b
27z 7 AL T U U A EEIRNE G LRGSR, im0 TR IC R S
NCTEY, 7m0 7T A A 405, WIREN72E LTHIFEA ERFIC
et E N5 L& 2 =28, BEEE owfi A XLt NTENPBEDLND
CEIHEEBETAMNERLD EE X T,

A4 KN TOYT AbA F o DARIZOWTIL, Dvorak & (1971) T8V T,
Tz T AV UL E Ty MRS LTERBROERENS, 72T
NEIA A DRI LD T A A A OARRITAERNTITIF E A L
IHRNEEN TS, Nielsen » (1990a) 7 v MEOKGRBRICBNT,
T2y T AL Y U LS E (36 mgkg (KE) kL., VT L ALMA A
ORI EIX, 16 XL 60 ngkg AETHY ., 7 v MTBITFLHVT A1 4
DA FT XA ZEVT IIIEF TR -T2, Fo, BEPENEL LR,
IR TR S 472 [UCl R b R 8 DR TEIX 0.01% K CTh o7, S5
I, 7y 7 ALY U AOROREOER, EHELEICENTT o
0T A A A D BRIRTREZR B A A DRITIZ E A L Z o TR
WHIBEMEN S D & ST 5, Nielsen & (1988) IZ2BW T, 7 X7z
ST MRSV U AR OG- LIERREND . T AR A A OWIUIEK
WEINTUWA, Nielsen 6 (1990b) @t MBI HHEFIZBWT, 7=
TS Y 7 A% 500 mg (T L AEMIA AL LT 2275 mg) &E L
TEBRIZ, 0.9 mg BREN T T M A A & LTHRINENS & LTWnD,
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2. =%

(1)

® ZzaiTFUikhIIL

EinE

Tz T ALY U L EERBRYE L L an i BT D R R AR 1
£ e6DLBYTHD,

&x6 72xAVTUEH ) VLICET HEGEEOHRME

fERE | RBRAE R/ SIE ME%E RPN Z
Bin | EIRZERAEE | M A~ (=S Yamada ©
122 | B (BB~ (2018)
R | (in vitro) )] (ZHR4T)
£
Qufs, | Qe fRRER | BRI A~ =
RS | B
i (in vitro)
DNA | DNA & | M e & Pk (fRENEME(L | Nishioka (1975) ;
HE | B (Bacillus | 0.05 M, RIEAFIET) EFSA (2018) 12C
(rec assay) | subtilis 0.05 mL/~< S5 (&H48, 5)
(in vitro) H17, — =T
M45) 4
HE (B 0.5 | B2tk (RS L | Kanematsu &
subtilis M 0.05 RIEFAET) (1980) ; EFSA
H17, mL/~— % (2018) 2 THIH
M45) —T AR (ZR49. 5)
DNA & | M 3 Pk (fRENEMEIE | Oliver & (1987) ;
i (Escheric | mM RIEFLET) JEAE S EE
(SOS hia coli (2002) KX
chromotest) PQ37) EFSA (2018) 2T
(in vitro) SIH (ZHE50,
51, 5)
aAy b7y | BRI 0, 1, 5, 5X%0*10mM T | Basu (2013) ;
A BR 10 mM FHBARATHY 72 EFSA (2018) (T
(in vitro) 3 KL | DNAHEGOARE | 5IH (52, 5)
ZRHEINE (RS
PEALRIEFFTE T)

B 7xuv T Ak VU ARG DR A RIS REED 7T~78% TH - 7=,
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@ Zzav7oEF YDA
TxaT T AL FT N U A WEBRE & LB EE eI AR B A
xTOLEEYTHD,

KT 72zO0VT7 T MIDVLICET HEGEEOHEBNKE

fekE | BB | RBRs FH 5 HRBAER | SR
5 | EIRRE | Mt (Salmonella e 2.5 | 2 (IR | JRAETEE
+ 22 | HaER typhimurium TA98, mg/plate o f | (2002) (2 THIH
X % | (in vitro) | TA100, TA1535, iz | (B 51)
i TA1537, TA1538) 57)
IFZLIRIE | A A ek Yamada 5 (2018)
FLEABR (FEHRAEAH) (B 47)
(in vitro)
Qo o | Qe RS | BRI ! X
Rk 5| Bk
H (in vitro)
DNA | 2 Ay h7 | B b U sER 1. 5. 10| fatE (fK& | Basu ( 2013 )
Bl | vkAa mM JEMEALRIE | EFSA (2018) 12T
(7n vitro) 3 WL | f77ET) SIH (=B 52, 5)

@R BHELAOZzOLT LY
EFEDIEN, 7xu T Ay GEEAH) 288WE & L Bin@m it
B ok, & 8D LBV THD,

£ 8 JxzOV7 kY (REFH) [CBY HEEEMDOHABRME

FRtE R ERTUES MES | ABEER | 2R

BT RR | ~vRAV T | v 7RV T | A (=3 JZAEGEE (2002) M

75 B —~ kR 7+ —~ e ORI BN R ZE N B 2
(in vitro) (L5178Y) B¥ZE2 (SCAN)

Ju R | P REERER | v NY UoRER | R £ (2001) (I THIA (&
(in vitro) M 51, 53)

@ BEEEEOFEFED
WA 7 AW T8 IR 2R Bk, Mg %2 D2 R 2R R L O~ v
2V 7 F—<RERE in vitro OB OEBELEEERBR TRMETH - 7-, Basu
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5 (2013) I2LDE FU VI REREHAWD A Y T vl A OFERTIZ,
EMALRIEFIE TICB W T 7 2o 7 kT Y 7 A Tid DNA OBEEN RS
nNeroleb o0, Zxa T AL Y U A TS KTN10 mM O H & TDNA
BENRL LTS, EFSA (2018) 1%, F#HEICOWT, 72w 7 A1k
W £ %5 DNA 15 ~D 2T in vitro DBREE F CILIEVERRER 72 & 0 M#EHY
RAN=ZALNCEBERSNDAREERS D LEMLTEBY, 7or Y
T A DOBLEIEICB W TREOREIZZRNE LTS (B 5), 7.
SCAN (2001) i, =A 2 AEBR, & MY U BRKE D~ XY o) @R &
72 1n vitro DRIFER TR Z A I RE L, BismtEiXzeuy &3
LTW5 (ZH53),

KO- T I N—T1F, 7= T ANV L7 a7 Akt
U D ADOBAEMEIC BT 2R IL In vitro (IR BTV B8, EEoR
BRCREMERBENMEONTWDEZEROa Ay T viA TOREEITZNTAS
AREENBEI N TV LIRERTOMETHY . MENRA D= AITL
LHEBNEZ ENDHZ NG, 72a i T LD U 7 MIITAERIT & o T
BRI & 7 DB 2V E o LT LT,

(2) A=t
D ZzaL 7oA DA
Tz T ALV U AEWERWE & U I BT o B 1
FIDLEBYTHD,

X9 7zOVT7UENIVLICEAT ZRMEMOREREE

%ﬁ% LDso (mg/kg ) B
) 1.600~3.200 Fasset (1958) (FFAEK) : JECFA (1975)
GRAE + PERIAER) ’ ’ K ONEFSA (2018) (2 THIH (M 39, 5)

@ 72zO 7T RUDL
TZxua T AT N U T AEWEBRWE & Lima kg I BT S R B 1
£ 100LEEBY TH D,

x 10 72z0Y7 T  bUDLIZEYT 22 EEEDHERIR

ELZET -

CPERI) LDso (mg/kg {KH) Z: RSk

7 v bk 5
(Wistar. k) > 5,110 ECHA (1984) (=HMi54)
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(3) REXREEH
® 7z TFUIEAYDLA
T a7 AL U T N L LT SE R R BRI B4 S R R
HE T,

@ 7zaLTF7URFRUDLA
a. v b0 BEIREZOKREHER (Oser (1959) (GEAR) ; EEEEXAY
PHEHS (BIBRA) (1969). JECFA (1975). BEHE (2002) RU
EFSA (2018) [ZT3IH)
T v b GR#EAB, MEME, AHE100T) (2, Z=mr Tk NI UL%
F 11 OLBVEREREAZZRET LT, 90 HENRAHRG+ 23BN I ST
W5,

= 11 BREBEHOETE

MEEE (%) 0 CeffeiE) | 0.05 0.5 5

mg/kg KE/HICHAE (Z7=us 7 1) |0 925 950 2 2,500 72
UL LT) # (mgkg (KH/H)

E1) BRI K OB AEIZ SV T, “sodium ferrocyanide” & it SN TH Y . EAY IR Fnm oW
T D NIEARH,
H2) JHEFIZBWT0.06%28 25 mg/kg (AE/H & SN TWND I ENLRY —F 0 77— F TRV THE,

Z ORGSR, 5% GHEOHE 1 #1234 5- 10 H H IS LT,
ZDIENFEO bz wm AT AR 12 1R LT,

= 12 EHHEmMER

aEMEAT A
i3 i3

b

5% - (REBINENE] (EF OEN) - NEEREZEOHEIN

« NESEE VR

- BB EEOHMN

- BEEORIN

- SRR O T

v 7 Uy MEDRED

« IKBHE M OB B S E Dl b ML A 4

- BN R R ARE M O EME L (REEPE)
B A R HRRDIRE DA M OVA IR A
B R D i ERARAE (—ER)
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0.5%LL |k - HEEOHN
B i S LR ANAE # T OB E VAL (RIBAY)

kB, WITNoOREHTH, BEE, BERE R OVE mER S E i
WONTIEH XY FEFRITIXR T Lo T,

BIBRA Tid., ARBRIZIH 15 NOEL % 0.05% (25 mg/kg {KE/H IZHH
W) s LT\ D, (BH5b)

JECFA (1975) 1%, A#BrizE17 5 NOAEL % 500 ppm (0.05%., 25
mg/kg RHE/HIZHY) EFMLTW5D, (B 39)

EFSA (2018) i%. NOAEL % 0.05% (45 mg/kg K=/ HIZFHY) & G
Lfmé (&0 5)

B T - IRINARIERS (2002) 1. NOAEL % 0.05% & ¥

wa&(ﬂ%m)

KU =% 77 —F1%, 0.5%LL FOFERCTBIRICHT LAED 5T
WBHZEMND, ARBRICEIT S NOAEL % 0.05%% 5 bH M L7z 25
mg/kg KE/H (Z=m T b RV DAL LT) EHHErL,

b. 4X 13 BARIKREFOKREHAER (Morgaridge (1970) (FEAF) ; JECFA
(1974) . JECFA (1975). B34 (2002) RV EFSA (2018) IZTHIA)
v— 7 VR (MERE, SRE48) 1o, 7xuad T Ak MY U aEEK 13D

ERVEREHAERELT, 6 A, 13 BIRAHRGTIRBRNER SN T
W5,

= 13 BEBEOSERTE

HEHE (ppm) 0 CkHEEEE) | 10 100 1,000

mgkg RE/H (7> 7 b F |0 0.26 2.6 26
U DAL LT) (TS

¥) JECFA (1974) |2 X 2, #BWE K OHEEIZ OV T, “sodium ferrocyanide” & FR# S TER Y |
HEAKRY) SUTAKF DO NT I TH 20T, (BH56)

ZOFER, JHEALREFEAMRA T 1,000 ppm 50 1 JEORE gk & i e
PERRIIEN A bR SN TWD, —fiIRRE, KE, #RE, iRTH
A, ALFRRE K RREICEF TR 6N T, HasEE &K ORIRR
REREICB WD CTHHBRYE R 5 ICRNT 2R BIIRD LNz & &
nTW5b, (HH56)

EFSA (2018) R OVEAY@E (2002) 1%, ZOfEEZ3IH LT, A=
BRICE W THBME R GIZERT 52 2BITR O o Rho7c L LT D,
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(M5, 51)

KU —=F 77N =%, EEBWEKRGITER L7238 b e n
Sl e, KRBRICEBITS NOAEL 2 ARBOKEHETH D
1,000ppm &GN DLR L2 26 mgkg (KE/H (7= v 74k
TAELT) LWL,

c. 7y b 2 EMRY 49 BARREROKRSHE (EHLAUMERE) (BIBRA
(1974-1976) (LK)  EEEMHFEESR (COT) (1994) RV EFSA

(2018) IZT5IA)
Wistar 7 v b (M) 12, 7zua > 74T MY v Atk EF 14

DEBOREREAFRE LT, 24 (KHE48IC) K ON49HM (KHE1208)
IREEF B4 23R i ST 5,

= 14 BEBEOSETE

HEHE (ppm) 0 CkHBEREE) | 50 500 5,000
mg/kg IKHE/HICHE (K7 -0
SR .\I HE 4.4 It 45 1t 450.7
VT AEF R U AL LT) B 0
6.2 i 62.5 i 630.1
(mg/kg {KE/H )

1E) EFSA (2018) 12X 5. 2EMBERARICB T 2R HE, 49 ARESRBRICB VLTI, AERE
(ppm) 1% 2 £ 5RER & [/ —724, BT K,

Z ORI, WO ONTHmMEFTRIIR 1560LB0 TH D,

& 15 HMUFAR

B mMEAT R (49 R 5 mEET R (2 R E)
e e W I

- JROPBE M (KA % 18

5,000

VLRI BEF A5 D 6 BRI LR

s00oom | RPPRIBZECI N GRS | - SRR R (kT
PP % 2 IR 2 W R R

1) 25 mL/kg DKEFKAKRS
1 2) 1KY 72 0 o R P PRRIRE O T E

T DIED, LLTF O DGR b7z,
+ 5,000ppm & GHEZ BT HHOKEDOEI (59 A £ 7T)
« 5,000ppm & 5-FEDOHEZ I 5 ifide DEIN
- 500ppm LA DO GREZ I 1T 5 i EO RN
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72, 49 WG ERERKE TRFO MR MRA TR MERE, A MmEkE. FRi
ERAFEIL, ~T /v B RE, A ER FEFEUE & O R IR ek B B
FFBO BT, FG 47~49 H H OJRRAETIE, RFOE U L E | I,
B, 7 M oA OVEBEICHEBRMEOZEITRO T, DIE. B,
el il R OV 0 95 BEALRR 2 A O FE BB W T H Bgc B 1T 2 % 512
B L 7B IR oniehrhoc s LT 5,

F72. 2 FRRERO MK FORE &K OIRBRE IS W TR IR L2 FE
AR INT, SRWE R 5 ICRIK T D AR D NIRRT
DOIFEFLRR TR e To L & T,

COT (1994) %, 2 Fll7 =y 7T b F PV U LEHE LT v MT
BT, BRICB T 2HRGICEELZZBII AN Rho7o LT A,

EFSA (2018) 1%, BlgiX7 = v 7 MO FMEOERER TH D =
ERF SN TNWD T, RIRERIT I THLERS B R AR A C R~ 0 52 488
TR SN2 72 IRA B SRR BE O BEIN 2 5 B0 B Y 70 B gl v
ML T7zuv 74k F U 7 AD NOAEL % 50ppm  (# 4.4 mg/kg K
H/H, MT 6.2 mgkg KE/H (EXKT7 2oy T4k MY AL L))
ELTWS, (BH5)

KT —=X T T N—71F, RENSAFTE RN &, EFSA (2 LTIk
GLP OREBRTH 0 BIEDORHMEIELEN D 5 L AP RO MR R
ICRERHDLEINTWNDZ &l HFRIZBENTIEH 225, RBRAE R
DEEENNTEE SN L ENTWAZ EbBE 2, FHMEICHWS Z &
MARETH 5 & B 2T, WM T IRA TITE A~ O BITRD 5 )
SR, BIA 7 =0y 7 b o mHEoOENESE THDH Z & ED
500ppm LA EOFERFIZI T 5 R RPN ABEETH DL Z L &
EE L, KRBricElT 5 NOAEL % 50ppm BGHENOLHE M LZHET 4.4
mg/kg RE/H, T 6.2 mg/kg (AE/H (A7 a7 b M) U LE
L) LMLz, £z, ARBRICBWTENDAMEITIRD S0 &k
L7z,

(4) #EHLAMHER
® 7z TFUIEAYDLA
Txua T AT Y T LB & LT RN AMERBRIC B 5 2 R R
H S Tun7Zen,

@ ZJ2zO 7T RUDL
Sy 2EBRV49EARREROKRSHE (ENAMEER) (BIBRA (1974
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1976) (JEAFK) ; COT (1994) R U EFSA (2018) IZT5IH) (B#)
(3) @c. W

(5) HEHRLESHRER
D 7zOv 7UEhU DA
Txua T AT Y U L EEEBRYE & U A RIS B9 S R B R 1R
H S Tunzany,

@ J2zO 7T RUDL
Sy MREESHHE (ECHA1992) ; COT(1994) %1 EFSA (2018) [ZT5|
F. GLP)

SD 7 v b (WFaRME, &8E 21~23 V) (2, 7=u v 74 ) UL+
KFMEF 16 D LBV FREREAZHRTE LT, HIE 6 BHvD 15 H £ CTHih|#e
A5 U ChEgRE 20 HIZHF EBIBA L., IBIRZ2MAET 2R BRAE_m I TV\D

*x 16 HA=EE%RTE

HAERE (mgkg A#H/H) (7xu

0 CkfpRRE) ™2 100 500 1,000
T AT R Y AL LT) FY

HE1) AEICHOWT, HKY UK O WT N ORE TR STV S DNIR,
E2) BRIIREKERH, (S bE7)

ZORER. HEM I, LLTORARERD biv,

- 1,000 mg/kg R E/H OFHHETIIEGRITIIED TR D BTz,

- 100 mg/kg REH/H L EO&K SR CREBEBIM 2@ L T, SOKENFREICH
L. 1,000 mgkg KE/HOEERETR L EL o7,

k. FETHNT R < RERN, BEE & OHIRPT RICE T ITRO b
Trinolz,

IR I, LT O R8O b,
%WW&ET5mmgkgWENMN95ﬁ(Mm5%ﬁA4@%@,&Ulmm
mg/kg KE/H O GREE (5/133 IR, 4/23 i) OIRIE TBH/IRE OILE
DIETDRORL Do 7oy, ctiEEE (2 IR, 2/21 18) k@ﬁ;ﬁﬁ%
M7, PERET DTS o T,

ﬁ% FREL EIRE, WIS, FECRR IR MR, SEERRIRIRE S

RO ENT, S - BERETIE, BREORAERDT, RS RS
ﬁ@ﬁﬂﬁﬁﬁbgﬂﬁ#oko%@ﬁ#%ﬁ%%&@ﬂ%@btﬂﬁ@
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BB ot-, (BB, BT)
ECHA (1992) KU EFSA (2018) 1. ARBRIZEK T 2 REMICKT 5
e TR & OV - %ﬁ Zxd 234N O NOAEL % 1,000 mg/kg A/ H
DbEE L, BHFBEEZRD NN E LTS, (B 5, 57)

EFSA (2018) ;é&\COT(wwn&iJﬁ%®%EM?%®W$aeo
AN W%%T?5®%@k@%2%hﬁWELTV&(ﬁ%&

KU =% T N—T AE@W%@ﬁfﬁmfﬂwghkmﬁﬁ%
@#%@%éﬁ@%m_omfm HRBAEMICBIRE SN DOFTARTH D Z
&&Uﬁﬁﬁkwﬁbfﬁéé IZH EEDR @%mﬁw*&we R
BEHRGICEDEETIIRVWEE X KRBRIZEB T 5 EW o —fixwmrtE &k )
R - %E@%éﬂ@mﬁéNmmL%$ﬁﬁ®%%ﬁ%f%émemkg
KE/H (Zxa T b RV oL LT) MWLz, £72, EaEME
EGEE O NSY WA d

(6) 7 LY e
@ Z7zaPTUEhIDLA
Txa T ALD Y U AEBRYE L LT LV I BT D B
TR STV 720,

@ 72z T UFRIDL
THRBATY v/ EiEER LLNA (ECHA (2013). GLP)
CBA/J ~ v % (M, £8F 5 I8) OHBFMIREIC, 7= T fbF )T
LERIVTOLEBYEGHEZRELTEMA L, BN v #HORIE S % 55
T ORI STV D,

*x 17 FA=EE%RT

HERE (%) 0 CxffERE) ™ 10 25 50

W) ik Ferro sy a—n

ZORER, BREONLEE ML (DPM) 121 254 DPM GoFFREE) |
560 DPM (10%). 285 DPM (25%) & 1697 DPM (50%) & 720 . FHiifs
¥ (SI) 1% 10% T 2.2, 25% T 1.1, 50% T 2.7 &72 o7, WTHNOEEIZE
mT%SIi3$ﬁT%D FBAEMEITRZME S HE SN L LTV D,

ECHA (2013) 1%, ZO#EENOEREICHEEREAETH L7 2 r 7 1k
ﬁ)ﬁA%&ﬁW¢¢ LAl &pnE LTn5, (BH#58)

KU —F 77 NV—1F, KRABRGEELBIL, 7 vy MRICET 2 %E
IFFRD B AL &I L7,
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(7) EEDFELD

ARIT & o THREBRE & 70 D58 w22 &Il L7z,

KERGRFEIZOWTIL, 7 v b 90 HIFER D& 538 (Oser © (1959))
IZBWT, 0.5%LL FOEERE TR ANRO 6N TWNWD Z b ARRER
IZ81F % NOAEL % 0.05% & 5-# b/ M L7z 256 mgkg REH/H (Z7xnry 7
AT R U AL LTC) EHIBTLE, A4 X 13 BB ER DR EG AR
(Morrgaridge & (1970)) 2B\ T, AGRERIZHIT 5 NOAEL Z AGER D i =
A& THS 1,000ppm HGHENSHEH L= 26 mgkg KE/A (7= v 7 A4k
FTRUIDAELT) LMWL, Ty b 2 FRERO 49 B KER OB G55
(BIBRA (1974-1976)) 2B\ T, 500ppm DL ED#FERFEZ I TR P
FAEL DBMAFE D Btz Z & B ARFERIZE 1T 5 NOAEL % 50ppm #5875
FH U7-ET 4.4 mg/kg (KE/H ., T 6.2 mg/kg KE/H (K7 =7 4k
TRV TAELT) LWLz, Fo, RRBREMETICTBOTRN AMITR
BV L L7,

AFTERATRMEIC OV TIE, 7 v PREAFERBR (ECHA(992)) 128\ T,
FHENY) D — M L OUR -« R IR O3 AETMEICR D NOAEL % AKBr o fm H &
Td b 1,000 mgkg AE/H (7zuay 7 b MU oA L LTC) LHELE,
Fo. BEBEIIRO NN EFE 2T,

UEXY, KU—=F 7 70—, /D NOAEL X7 > F 2 R & 49
HEKER &G (BIBRA (1974-1976)) @ 50ppm #&HRENSREE L
HET 4.4 mg/kg (KE/H, MT 6.2 mgkg (AE/H (K7 zua 714 MU D
LELT, ZhbzlKT7zr 7 b ) v A E LTOEICHET S & B
T 5.3 mg/kg {KHE/H ., MT 7.5 mgkg AHE/H ThH5,) &Hkr L=,

3. EMZHBITHHR

T T AEB ) T ARIFE T a7 Ak M) U AR WBRYE S Lt b
WZBIT D E RTINS TV e,
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V. EF#EAZFIZH T 55T

. EAEIZEH T HETE

T OBRNEAEFEESIIBWTC, [(Zxai T Ak Y A OFMIE R TV
AN

2002 FT, EKEF - AR EFRS R EESRISENE - I ARSI
BWC, Zzuav T AN —7 (7o T bV o], 7oy
TAbA N T L] FOY T7 20y T b R v A i2o0nW T, JECFA
KO EU OFHHifEROZYMEEMR L, 7=ua v 7 Ao 7 v—7L LT
® ADI % 0~0.025 mg/kg (AHE/H (Z7xzuas 7 b ) oL LT) &%
E L7, (M 51)

A VT ALIA AT OV T, BN EERESIL., IHEICEIKEIEE [+
71 (2010 £ 10 HBEMEEZESIRE) | %VT T A A F D
TDI % 4.5 uglkg AH/H L LTHBY, 2FL LT, V7T OKEEEED L
fE (0.01 mg/L) DO/KZEZARES50kg DAN1HN7Y 2LERLEZGED—H
BEEIEL, 0.4 ng/kg KE/H & LTW5D, (Hi59)

v ) U AIZOWTE, BRZEZERT. WNINRHEE (DL—EART U
A IZBWT, LTFOXIIZEHMEL T\ 5,

[TV T LA FAZHONTIE, WEICFHMERNITONTEY . ZD%HT
HAPRRD LN TNRNZ &G, Fii- e RNEIRE K OB IZ BT 2 ahi
Thlemolon, U vLARE hofd, KPP EKOEIREFIZE W TIAL 4
HT2WMETHDH L, RERE L TERITNZHER (18 MU LB LT
2,600~3,000 mg/ A/HLL L) BNED LN TWD Z EWNTEHRMY [DL—ifA
) UL DDA YU AOHEE—HEIE (1.17 mg/A/H) BBAED D
UWA@%E—H%@%;@&ﬁng>@00%%&#%udﬁw & ARG

IR L, AZBESE LR, I & LTl S 256, BNy
DL—lAEES Y U L) IZHKT DIV U NIZEVEITIBRED 220 EHE L
72,1 (=M 36)

N

. ERHEEICE T HEEHE
(1) JECFA [ZH T 5L

FAO/WHO &M EMFES#E (JECFA) I2B8WT, 7=u v 7 e
(Zxza T UMb F RV UL, Z2a T MBI VLK T =u T Ak h
Ny R) AT HRMEA S, FNENRO LI FEH LTS
1969 FDFHE1SEIRHITHB T, Zxuas T A L—7L LToOEEADI
% 0~0.00125 mg/kg K&E/H (7=u 7 4t PV UL ELT) EFELT,
(&HR60)

1973 D 17 BFIZAIZBWT, HiMEOfER, 7=r o7 A7 —7
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& LTOEE ADI % 0~0.025 mg/kg AHE/H (7=m 7 fbF U UALEL
T) ERELT, (M 56, 61)

1974 FEOH 18 MIEH/ITBWT, 7z a7 A7 L—7L LTo ADI %
0~0.025 mg/kg (AHE/H (7= 7 LT hU DAL L) ERELE, (B
H62, 39)

(2) KEIZH T ST

1970 FEIKEEHELT (FDA) X, 7= a7 oAb F U 7 A REFER; LA
ELTORBEA~OHERIZOWTEHE L72FE R, Bif S FEICBN TR
EPEORG ATV E LT, (Z3HR63)

1981 “E I K EEB AW S (FASEB) X, 7xu i 7 14bh U 7 ADH
BAIE L TOUA 2 ~OFERHIZOWTEHME L7/ R, BIEOMHH XIS % AT
ENHHHIZBNTAY— KREDILD X9 2RI RS TN E LT
%, (ZH64)

(3) BRI T B EE(

1990 FITHINE M FEZBS (SCF) 1L, 7=nr i 7 UMb F MU U AKRDT
T ALY U LADOF AT o TR, JECFA Ok E L7z ADI (0.025
mg/kg KHE/H) ICRIE L7, £/, VA C/REICB T 2MTEHIE L TofiH
TV EOEEOATHY | BRIEOREFREP A E L TOHEHTIIVE L NS
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BT A ) T LRI T 2 ua T AN AOFEIT o TR, T
a7 A D 7 v—7 ADI % 0.03 mg/kg AE/H (7 =va v 7 A A 4
ELTC) ERELR, Fo, BEOHFERICEBWTEEHEICBREIT RV E LT
%, (ZH66)

(4) A=A +S Y T7RUV=Z2—D—5 2 FIZEIT S

F—=ALZ VT « =2a2a—Y—7 FEmEEERE (FSANZ) 2Lk 7=y
7 AEH Y T B OLAVERH RS T E Ao 7,
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bHZemE, Zxas T ALY T AICIA, Y TAAL T RO T AA
FATOWNT R EREEMAITO 2 & & L,

1. Z2zAYF7 DI L

Zxra 7 ALY U AOBREHFHEFICOWTIEL, BIEORENODO—HE
BEIEL, BRARELY DT d 208, ERENL2ETOREIZIEY =
a7 AR EEN, o, TRRETC T =2u v T ALV U A TH D EIRE
L. 6.1X10% mg/kg KE/H (K7 a7 bh U oae L T) LHE L,
SEIENPLO—HEBREIL, EHEERICBT AT a7 b Y U A
CLTORKEFE (0001 g/lL) O7 a7 bl Y o ARSE 5 ERICEGE
LIS aaREL, SO Ho—A#EIE (4656 mL/A/H) Z3 L, 8.45X104
mg/kg KE/H (BATZ7 o T LD T AELT) EHFH L, B, 589
BORETIZ, THRABRICEY (Zxai T fbh ) v A OFEHELRET S
Tl MBEEOREINEIIREO T 2 a T AR EE LW LA HERT S
T ERONBRRENCS A BRET TSR E WP A AT - L ERARICRER ST
D

ARIOFBHEER FREBE 270 T b D Y v AOEBEREIL., S
HOERMEBL S ESBENLOEREZAF L. 1.5X103 mg/kg K#EH/H (MK
TZxuaT T ALY T AELT) EHEE LT, L, Towu v T kA A
Ik A A EREAE L TARBMED 7 a7 Akgk (M) 2L, BUEI&EA
WIZEVEREIN, FROLBYEUICARIN-SESBEIZITZ 7 2 a o7 vk
AT ANTIFZEAEEEN TR E WS B EEL EEFEOHTPA L E X 5
&L REOBIEIT LROHE -HERELY bR neE 2T,

Z7xa 7 ALY U ANIETAMAIERLNTHEN, T=a v T ALY
TAE, BEVEPKROENT T 2o 7 U AbA T RO ) 7 bA T
BT artEZONDZENGL, BNTZzu v 7 M4 4 2E 0D LEEZDL
N7y 7 b MY DARRT = v 7 U Ab8A Y o 2R 50 A S e
T, W 7 zav 7 bh Vo) OREEICET 2R EZREMICITY 2
CIXFRETH D B X T,

Ty MEABRGRBOEENS, 7z o7 bV UL ERAEE LEREA.
Txa T AMA A U, FEAERRIREND Z LR EMEE LTHRIES L,
WX SN THIFEAENRPICHMEND E B2 T2, 72, UHF, 4 XKOE
MZZxm T AMbF Y U AZFIRNE S L72fER, EOIRPICHRE S
TR, 77 A4 F 03, WSz s LTHITE A ERPIZHRES
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WD EBZTN, HEEREICOWTIE, A XL FTERRBOLNDLZ LICEE
TOHVENHD EEZT,

Txua T AL ) T AL, ARICE o TREEBRIE & 72 B BRI 20 &)
Wr L 7=,

SDMEENE, EE G ENE, ATRAFEEEORBRREZ R LR, Ty h 2
FEMLD 49 BB KER DK 5RBR (BIBRA (1974-1976)) 123\ ThR it #m
FaEE OHEINNZED L2 Z LD, B/ NOAEL 1L, Z 045 50ppm #5-7%
NHEH L 4.4 mgkg ARE/H (A7 207 b PV AL LT, ZhE
HokZ7za T ALY U AL LTOMICHET 5 &, 5.3 mgkg KE/HTHD,)
EHIWr L7,

T T ATV T DR APEIZOWTITERO H L7 E T L 7=,

Txzuay T ALY T AL, EEELTOOIEEA SR RIS Z L E R E
Z. BEREIDVRNEEZONDZ END, IELB~Y— VI K DMl & i
Ll L, KUK 7V —T1F, BKT7 =20y T7 b h U 7LD
NOAEL (5.3 mg/kg A&E/H) &H#E— HEBIE (1.5X103 mgkg AKE/H) &
DA 72~ —V U BIFETDH e, [Txa v T b Vv L] BNy
& LTI SN D56 DaMmEITBREITRn &l L7,

2. AUDLAFY

AV T EAFAZDNTIE, WMEIZFHIAITOITWD, 0%, #Hic72m A
MBDHIVTNWRNT EnD | Filz e EANENRE K OVEE BT 2 REHI T 72 h
ST, BV vLARe bofd, RPEOEISREFIZBW AL OMT 2%WE T
HHZ L, KEFRELTEITAAXHERE (18 W LB % T 2,600~3,000 mg/
NBELE) REODLNLTVWDEZ LN [Z=2a T AbB ) T L] MHDH Y
TADO—AERE (BY 7L E LT 1.97X102 mg/ A/A) WNEEDOH Y 7 LD —
HIEERE (2,299 mg/ AN/H) &g UTIEFITDRNWT EEREMICTHME L7z, £
DFEFR, KRU—X 77—, IS E L CGERUICEHR SN EA, 78
T ATV UL AZHRT DAY U AT EEMHITRRED e E I LT,

3. VUM A
Tz T AL T T A A A N E L D ATREEICONWT, S E
ISWF . HILEAKRMENTOAERZZR L TR LIERER, KU —F 771
— NI, ROBENG, [T72a 7 AV UL PBAELLTT A1 A
IZDOWNWTIE, BeMEICBE&IIR VW EB 2T,
KR TFTOT =7 AW A F U IREEEBEDIEF IS T Ao
Fo LA A DFERITERETH D DT, VT A A A DAERIZ OV TR
WHTELHEB2NHZ L
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B b, Ty NXIXTZICBT AERNBERBROMERNG, 7o v T bl Y
U LRRAOBGEREO T A A A ORBUTIRLS . KN TOAERKR S D720 &
ZoHZ &
cSAEEICIEMENT [Z=2a v T b Vv Al kO T ALY A A D
— HEREIL, FHEERIIBIA2RKEGED 7 2a v 7 b VU LARS
EOBEPITERAF L, TORTHIT MA TN LIS EEZRELTH
0.358 ug/kg (KE/HTHO ., 7 Mb¥A 4> ® TDI (4.5 pglkg KE/H) @
8.0%THDHI &

KU =X 77 V—71F, Eftl. 28Ex225E, 7zuv 7 bh U v LOHE
E—HERELE FD NOAEL & ofic+o~— 0 BN FEELTBY . £7-. B3
2. KO3, bvhb¥, (Z7xu T bV UL BRI E L TEUICHER I
L%G . BRMEICERIT W E T L,
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A AR

BIBRA | British Industrial Biological Research Association : [ & 34 W)~ HJF
Jethe

COT Committee on Toxicity of Chemical in Food, Consumer Products and
the Environment : &EEEEZE S

EFSA | European Food Safety Authority : BN £ 522 444 RS

EU European Union : BKMNE &

FSANZ | Food Standards Australia New Zealand : #— A 7 U7 « =2 —T—
7 v R R AL EREES

GMP Good Manufacturing Practice : & i B38 Hi &

GRAS | Generally Recognized as Safe : —RAIC LR E ARSI LD

GSFA | Codex General Standard for Food Additives : BMIRIMNPIZEEIT 2 22—
T 7 A—RHR

JECFA | Joint FAO/WHO Expert Committee on Food Additives : FAO/WHO &
EREFTEILZENEE ST =

o1v Organisation internationale de la vigne et du vin : [Ef~7 K7 « U A
AR

SCF Scientific Committee for Food : BN & MEH PR E S

SCAN | Scientific Committee for Animal Nutrition : FRINEN) 2 (2B 5 5 F

FELRAR
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