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w (7 a7 bV o] 2o T, KRGS Z VA SR
S A EE LT, SR OB L EEEIOKIEIL. T T LAk D )
b, [Zza v 7 bV UL OHIZONT, TOHRIZHOEZ, 5E I FEOREH
FEWIRESNTZHLOEBINTHEVIBBEEOLKEIRLILOTHD, (7
g T AH Y T A R, FOMD T za LT A TH LT E L bic, Ak
P RACERERG LA E L CHRRTAWL N TERBY, Z=ua v 7 Ao T v—7L L
TO ADI BEESNTVDHN, SEIHOREIZHW L HA X, BEOBRM -
Bl L TORHBEITRRDIEENHD Z b, SROFHHEICEBNTIEH, 7=y
T A D T —TE L COFMMIZITO T, [Z7=2a 7 b U 7 L) 12OV T,
SAEIOWEORERAIL L TOMMAICE L TR EFEEETIMEZEHEL-LDOTH
Zaxs

FHIIC WAL, 7o v T ALV U A T T kT MU DA
LT zavT7 Au#kA ) v AEWEBRWE & LI RNEE, BEEE. Sk,
g5, AR AEFEEEICET IO TH S,

[Tz T bV U L] iF, SEIBIMHEHTLEERL, 72T Mk
MA T RO T LA T AIRBEL, £T2. T AA A3 AU B RTREMED
bHrZ N, 7xual T LAV T AITINA, B T LA TR T ALA
FAATONWT R EFM 21T 2L & LT,

1. Z2zAY7 oD LA

Zxua T ALKV U AOBIEHFEIZOW L, BEOREN LD —HIE
BRI, ARG &R fEEEIH N, BERENDIETOREIZIEY =
a7 ARG I, o, FRET T a7 ALY U A Th D ERE
L. 6.1X104 mg/kg AHE/H (A7 o7 bh UV one LT) LHEF L,
SEWENLO—HEREIL, EHEAERICBIL2BAKTZ 20T M A ) UL
L TORKRERFE (0001 g/lL) D7 a7 Akl Y 7 ARSE S EFICEE
L7EBGEEREL, SEIEO—HEIE (465 mI/A/H) #F L, 8.45X10+4
mg/kg KE/H (K7 a7 bV oab LTC) EHEF LT,

ASEIOME RS EREZEEZ -7 207 bl ) v A0EEREIX, Bl
HOEMEKR S E DENLOEREL AL, 1.5X103 mg/kg (KH/H (MK
TxuaTv T ALV O AELT) EHEEFH L, L, Tu v T Ak A A
I3 AU A L TREMED 7 2 a7 kg () 2L, BV EIERA
WIZEVBREIN, BUILEINTSEIBEIIE T =u o T AeA A3
EAEEERTO RN E W) BIREEG EEFZOMRH LB E 2 5 &, EBEOE
BT Bl ofE— HEIE LD vt B 7,



T2y T ALY U ANIET AR TWENR, a7 Ak Y
AT, BEIHEFERNENT T a7 b o RO U 7 AA T IS
BT HEeEZONDZEND, BNTTZ 2y T Ut A A 2E 05525
NE7xas T AbF R D LARRT = a7 AbkA U 7 MRS5S
T W T7 2y 7 bh Vo) OREWHICET 2R EREMICITY 2
EIXFRETH D EE X T,

Ty MEABRGRBOEENS, 7z T b B U UL ERAOKE LIZREA.
Txa T U AIA AT, IFEAERRINESID Z A ML LTHREE L,
W SN THIFEAENIRPICHI SN D E B 272, /2. VX, /A XK OE
MZZ7xzr T AT Y U AZFRIRNE G L72fE R, EONIRPICHRE S
TR, 77 A4 F %, WSz e LTHITE A ERFICHRES
NDEEZTN, PEEEICOWTIE, A XE b FTENBEDLNDZ LIZEE
TOHOVNENRDH D LB T,

Txa T AT U T A, AERICE o TEBRIRE L 72 5 s L/ & f)
Wr L 7=,

AMEEN., KERG Y, AR AEEESORBSIEERF LR, Ty b2
AR KLY 49 BRI RAER O #5352 B TR P HEISHI IR OB N2 2 H vz =
LB, H/hO NOAEL 1%, 4.4 mg/kg (AHE/H (K7 =z 74T MY U7 A
LT, a7 a7 bV oL L TOMICHERET S &, 5.3 mglkg
RE/IHTHD,) &HlEr L,

T2 T AT Y T LDFER AN OWNTIZERD SR & HIR LT,

Zxua T AT Y U AL, KRR OIEEAEIY BRI ND Z & A B E
Z. BREIIVRWEEZLND Z ED, I B~Y—Y I X D& EhEd
Ll L, RU—F 700 —F1F, ATz T b B Y 7LD
NOAEL (5.3 mg/kg A&E/H) &H#E— HEBIE (1.5X103 mgkg KE/H) &
O 7e~—V U BHFEETDHZ e, [Txa v 7 U Abh VU L) BNy
ELTHUICER SN GG, CRMIZRREITR WV &k Lz,

2. AUDLAFY

VT LA FNTONTIE, WMEICFHEAIThI TN D, ED%, Fric /2
WD HILTWRWT D T R RNENRE K OB T 2 EhIfTh o 7o
B, AV AR E holfid, JREPLOCEHREFICBW TR 9MT5METH D
Tl RERELTTERTAAZIAEE (18 ML LB 4T 2,600~3,000 mg/ A/
HULE) MEODOLNTWAZ LN 7z 7 bV oL IO T D
LADO—HEERE (HUTLAELELT 1.97X102 mg/ \/H) BNEEOH Y 7 LD—H
FivE (2,299 mg/ A/H) L L TIHEFIZDRNZ L 2GR L 72, €D
R, RU—X 77—, e LGl SN 58, [7or v
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—HERER, FHEERICBITORREFEDO 7 =u s T b U U LRSS
EQBHIFERSF L, ZORTHU T A A T IR LTEGEZREL TYH
0.358 pglkg KEH/AHTH O, 7 Ak A A ® TDI (4.5 ngkg K&E/H) O
8.0%ThHoHZ &
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2. kO3, bbbt (7o 7 Ab BV UL BRI E L CEuICHEH S
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. xR EEDOBRE
1. A&
fERK (21, 2)

2. BME

Mg 7z 7 Ak Y U A

(BN - ~FH o7 28k (D) Y L)
4, : Potassium ferrocyanide (ZM 1, 3. 4)

3. k=R
4
N
I
o]
N%C’l | \\CZN
4 K+ 4,, Fe_.\ . 3 HZO
c” | ¢
= N
N7 C N
I
N

- 3H,0 (=/kFnim) 1 (1. 3. 5)

—_

K4[}e (CN)s

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) &%
L, EEERNY (Zxav 7 Ak T MU UL KO 72y 7 Ak v L) bIRRRIZER 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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0. —HEREOHES

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 LE=SAI2IE, 1.09X10% mg/A/H 720 0 mg/A\/H & B2 LTHR-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 B IEMECE SRS AL, MR 9.7 mgkg AT 2 T AL P U AR L LCHREICHW 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 (EPERMOEIGE (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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I REHICHRIANROHE

TR G THhD 7 = a7 AL BV 7 AT AERIIR O TWDH A, T,
9. OEBYH, Zzur T UALA Y T AL, SEHHEF (pH3.0~4.0) KLOHNT
Txa T A A TR OI Y T AA TR T D EB NI D, B
NTT7zuai T At A 20 0EB2x6nNb 7m0y 7 b Y U A KD
T T AT Y U LIRS B ST, [T zu 7 AL U U L] OEE
PEIZBE T 2 RFT 2R AIINCAT ) ZEIFRETh D B 2=, 2B, (7o v T 1k
VL F 17207 b MY UL RO T7 20y T AN T L] &
EHICEE A GICEFERIEAIE LTHOW BTV DA, AR O H HEEIE B
DNEE T =0 > T U bh Y T AR D DO TH D=, 7 =a s T Ak s L —
THEELTCOMAZEET 20T, Z7o2v o7 Abh U U LAOE2MEE T
T HICDITHERIRZF DT,

I. 9. LBV, Zzua v T A F o 0o T A A 2 BNET 5 Al
WRBHLZ b, ZTOEEMHIZONTHRE LT,

Z7xa T ALY T LAINBELD TN T LA T AT ON T, BINY RN E
DL—EAEED U v A (2020 4 9 ARMEEZESVE) IZBWT, KNEIHER
OB AN SN TEY ., ZORE, BeticBEE2AELIED L9 7%
TR TV, o, 2O%, File2MEANRRO LTV RW2D, K
P E T ARNEIRE K O EOBFHIATh RN & L Lz, (Z/E36)

1. KRENEE
(1) RN, . KB, Htt (v b) (Nielsen 5 (1990a) ; EFSA (2018) (<
T 5/
o > b (Wistar, M, 3~5 JC) (2, [Fe] [“C] _HEEZH 7 = a7 1k
71U A (Ka[59Fe(4CN )gl) . [39Fe][4C] B 7 = a v 7 Ab#kh U o A
(K39Fe[Fe(14CN)el % L < 1X KFe[59Fe(14CN)g]) Z##E11 (7 = v > 7 kA
ZFr & LT 10mg/H, HESUX 5 HEEH) IFEEAN (7 v o7 Ao
A& LT 10mg/H) &5 L, IREOFEMA 7 Affkk L THEIRL T | 7 Hi%
(2 [39Fe] J ON14C] D FbHiE 4 % I E - 2 3 BR I No & 1% 24 BERIZER T o
[14C] 21t R 3R O HGHEMEZ JE T 23RN Ehi ST\ 5,
57 B DPFe] DR Je O FEE R HEE=R (%) WONCHEE 7T HEZE OG- &IC
*THPFel DEHFEGFRIZ, £ 3DLEBY ThoTz,
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£ 3 ®’5 7T BEOPFe]DREVEFEHHME (%) HVITKE 7T BROKEE
(29 B[9Fel D& HFEEFER
Ka[59Fe(1CN )] K59Fe[Fe(14CN)] KFe[59Fe(14CN)4]

PEOE A | JEREN 7% 11 B[] REREAN % 1138 H REREAN
7 HED[B9Fel D# | 94.4+2.9 | 3.8+2.6 | 101.1+3.7 | 1.1£0.2 | 101.8£2.7 | 3.2+1.0
fErhgatR (%) 97.2
7T B D [¥Fe]l DR | 2.5+0.8 | 98.8+1.8 | 0.04+0.02 | 0.09+ | 0.15+0.06 | 87.2+7.4
PR (%) 0.02 0.02
[59Fe] D & & 5 {7 | 0.09=% 1.2+0.3 | 0.70+0.34 | 96.2+3.8 | 0.03+0.01 | 8.6*+5.3
FE (%) 0.02 0.31

& 4 [PFe] [MCIZERHE Iz O T LN DL (Kil#Fe(4CN )ol) HEHZRD
[MCIDMFER P DBEME (%)

Ku[59Fe(14CN )¢l
% 1 Hi[m] fElEr
0.040.01 <0.01

RO ELEEOPFe] UCl -—&®&EH 7> 7 b h U UL

(K4[39Fe(14CN )e]) D [39Fe] DRILEIZIRFHEM 32 & ® 2.6% LD L SN T
W5, E7-. K9Fe[Fe(4CN )gl & KFe[59Fe(14CN )] DF% N #2 5D [59Fe] D4 5 7%
FRIZENDH D Z LD, Nielsen & (1990a) 1%, EHHEEFICBWT 7 = o
T ACA A BRI FTRE 2R B A A DT EBIE & A EREZ o TR
WHBEMEDN B D & LT D,

Fo, ERHFIZIE, BROBEGOGAITEGED 0.04%E O[M4C] 13 MR S
T2, BEREN G OBAIE 0.01% K THERD ) £ AL~ Th 72, FFRF
FORFDOLACIN S BFES o 72 7 AW A A WU EE, BE5& 36 mg/kg IR
H12I2%F LENFH 1613, 6014 pg/kg (K & IEF I o 7=,

# 51Z[39Fe] [C] “FEHEG# 7 = o7 b B U v A (Ka[59Fe(14CN )gl) %1
5 7 H#EOPFel DN A2~ LTz, WIS 7 = o7 AbA 4
1 59Fe DOfifgREICE L ik, SRR EG5ED 53.6% L %<, W TEIED
24.2%, WILE D 11.2% ToH v | M, FFlE, O, A, Pl SRV K ET
HoT,

12 fi{EYS7-0 10 mg 5%, 7 MEE 280 g CHE LIZABEY -V OREE

1B RN SN T AEA A D 33% MO G 24 BEELINIC CO2 & LTI RICHER SN D LIRE L.
MR T A A A ENPLHAIN TV

UORN I NI T AA A D 66% RO G T HEUPNIZRFICHRIE SN D LRE L, BEES T kW
AT OPEEENSHA SN TV
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& 5 [YFe] [MCIZERHE Tz O 7 LN ) VL (Ku#Fe(CN )]) #EOKRE
TBROFEBERICE T EF]DERNEZBEFelEICHT 5EE (%)

Ku[59Fe(14CN )] (% 112 5-)

i 2.8+ 1.0 (0.003) ™!
Mk 9.9+ 3.6 (0.009)

I ik 1.1+ 0.3 (0.001)
X ik 24.2 +14.8 (0.002 *2)
Jifi, Ol 1.1+ 0.5 (0.0009)
HILE 11.2+ 0.6 (Fe#Zz L)
&Ik 53.6+11.0 (Fdk7e L)

H1) Ty apiE, ST T B [9Fe]l 0 5 [39Fel BT B EIE (%)
E2) BT — 2 I3RFIZB W T 0.002 EFEH SN TWD2S, 0.02DFE0 L Ebnd

JEWENTE G- DFER . KA O FHAI L 7= s BoFel/4Clo e 2 H 3 5
E L0V E 2D 2 b, K 4D X H 7 Fe2r A AU RO T bAoA
Fo~OEEIR S, BELL Txu i T A A L LTHFEEL T
HEEBRINTWD,

= 4
[Fe (CN)s] *~ 2 Fe2*+6 CN™

— T, Nielsen & (1990a) 1%, 7xzu 7 A4 Ao 412k >
T oAEMA A B AT D ATREMEIC OV T, Chadwick 5 (1966) O (&
M14) ([2HEDE | KIBEIEF TS OBEESRITIER 1Z/hS vy (1085 M) &
Lo b, BRSO+ ZHEmK, B, BRI L 228 EE T &L L
TW5,

Nielsen o (1990a) X, RAKREG LI-BOT7 27 Akl Vo LO8A 4
YRR T A A A ANIANA FTT A Z Y T g BIEFITER N E LTV B,

(ZPR3T)

EFSA (2018) (%, A#HEK N Gage (1950) O#fFIZESE, WLEIZBT
H7 a7 ALH Y T AORBUIRERNTH Y . K (HHED 95%FEE)
IRELED E FHREFICHRIE SN D & LTWnD, (B 5)

(2) . K& (5v F) (Dvorak 5 (1971))
Z v b (Heiligenbergstammes, ., %&#f 2~8 L) |2 [9Feltilki 7 = v 7

19



AbgkH U A (KFe[59Fe(CN)el XiZ K59Fe[Fe(CN)el) #fEA47-0 1 mg (2
uCi) OFBETEHIRNEZ S LT, 5% 8 HIME TOFe]l D HbhiEtE % RlEd
HRBRNEE STV 5,

ZORER, Hig2 EoBaHRICEW TR 70y 7 e A 4 v

[Fe(CN),] 4L LCODANH-Toin, OO T o7 ST
o Flo, Zxa T UMEA F L D fRE ZITHE D VT AR A F DA
RICBA LT, Z7=2m v 7 A A A Do SN TTE L Fe2tlk, 7=u 7
A A A R L2y Fedt & ik CRIBRD 2B 27" 9 &5 2 b LD D5,
BFelffii 7 = o > 7 Ab#k A U 7 & K9Fe[Fe(CN)e) Z FRIEST IC L 0 5L
BRI O [B9Fe]l D EH ENHEMT 5 —J7, [POFeliik 7 = v > 7 Augkh U
7 2 KFe[5Fe(CN)el & FFRiESH 2 & 0 85 L7 BRI2iZ i P o [39Fe]l O & F &1
RELSBILLTWRWED, 7=2uas T AtA T ORI L D84 4 &
T ANAEIA A DAEBITERNTIIZEA LRI G holz STV 5,

(ZPE38)

(3) IR, #HEH (S k) (Gage (1950) (FEARK) ; JECFA (1975) R U EFSA
(2018) IZT3EIMA)
T b GRS - MER « TEEORBA) 127 =17 b A U v A% 200 mgkg H
B D5 L, JREOFEEFTOWE O E 2~ GHUREFEAR),
ZDFER . REUE TR GED 47% 133 ME IR S, 3% I HEHt
STz, PRSI G% 1~3 B TRREZRD ., ZRUBEIFMERON LI T L
eI TWnW5b,
EFSA (2018) (. A& KO Nielsen 5 (1990a) OIS, HLE
BT 720y 7 UMb Y U LAOWRPUIREN TH D . KPIIRE(ED F
FEEPICHHSND E LTS, (B 5)

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

RENERG A X GR#t « YERIAREA, 8I0) 12, Z=zw Tk M) U L%,
0.5gkgKE L 725 L 51, 1.5~2 KT THSr 1.5~2.7TmL #IRNFEZ G- L |
Bl X AMENS D7 2o o7 AL DOPEHER (%) ZHIE LTz,

25 FOHITEDOFRER, PEHZRBO )L 18.8% (EHERZE 5.5%) L72-7-, F
To. AXY 2, J VT F=UAZOWTOERPENRITZE NN 22.83% (HIEE 21) .
19.9% (HIE$ 36) THY., 7= T MWD 7 VT T A FA XY 7V
TILVA, JVLTF=r 7 VT T A ERERE CTH -7,

Van Slyke ©» (1935) 1%, 7= a7 AT A XIZBWCiFZ7 VLT F =

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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ERBEDRIEIZ L > THE SN TV A Z RS iubd & LT 5,

JECFA (1975) 1. A KON Berliner 5 (1950) O#EICHESE, 7 =
gy 7 ALFT RV T A, JVTTFE2U RS XY 3mAEZ VT 7 AL
TR —OPEEE 2 R L BR L, A XEHWEEHREGSHBR T 20y 7 v
BRI AB TREAICHRE SN LTS, (ZH39)

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

A X CREARH, W, 8P0) 1o, Z7=a 7 b F N D AR LT F=
BREGEAICERIRIN R G- L, ERNCERE Lz U T 7 v A H (BARK 722 BRbAR
M« & TIRER - WIRREA) 1245 v IR BRI A O EN S E o 7 U T
T UAERBRH L TR LT,

FOFER. K7 VT T oA O 7 ca T A-2 VT F =D )T T
AR, V) 0.966 (FEHE(RZE 0.041) THfiL, MEFO7 2w 7 19
DIRE L OBEIIA LN o7, WTHORERICHL 27 VT 7 0 2D &SRO
DIZR.ONZ ol ERTW5D, (BHH40)

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

B g e X (MERE, ME. 8PT) (7 zu L7 Ak b U A 700 mg E
RN G L7-t%, RFRICENRILZ 8T 325 2 & T, RiER~DORBEZHEE L
Too RIMAFOFTERP 7 = v T MW A A2 EFRIMERICE D A E N2 o 2855
ZERGEL, MGH 7 a7 AiEE L~~~ 27 U v 0 OHEE L2 H
BEEICEIT R e, 7xa s T AtA A OFRMER~DOHE 2R
BIXR LN olzENTWVW5, o, BRRLEFEF AL L 720 v 7 1k
WISz oo,

AR (MEfE, M, 708 7 =ma T AT FU A 1,000 mg A ERIRNE S
L7ctk, IR\ 7 = o7 AA 42 208 LIcfE S, 24 REE TR G ED 94~
99.7% (¥4 94.8%) MHE S 7o, BHEMIZIEFIZH S | RO 3 K] T 72
<& 80%MNHEM ST, (ZHi41)

(7) 9%, #E#t (DY X) (Gersh & Stieglitz (1934) ; JECFA (1975) [ZT3IH)
THX GREE - MERI - IEECRE) 10K 7 =u v T bk U AL LT
0.16 g/kg ARE X% 0.31 gkg REAFHIRNKE LG L. 0.16 g/kg REK LG TIL 15
7. 0.31 glkg KERE-TIX 8 klc, TN ENEIR, IREEZRHEL, 7x=n
VTN A TN T T —E LCHEE L T OO0/ AR LT,
ZORER. 0.16 glkg (KE#& G- (15 721%) TiX, W< DD OB/ME, FRZAR—

< VR WER SIS T IV T v T — DA E DR S T 0, TR
AE ONIE, FRICEREEE (MELL) TV T T —3 1O &A%<
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Aoz, 0.31 glkg KEE (8 %) Tlid, R TOE/ME, FRlIAR—~v 5
WZIWERT T L DTN T T I— IR S AL, AL IRAE ONRE, F7-.
KIFESTHEL TN T o7 —0NBE ST,

Gersh & Stieglitz (1934) 1%, HHEZIZT = v 7 AW Hs RERIRHBRIZ
ﬁﬁoh 7/1/./7/7/1/»—& LCHEIZEWREDODERS TEIVERNDE LT
WD, BWeCTO T = a7 AW D% LT IR Kim D EFE T < 72
D, ~v I/ME%’?D;%— ETIOVEMIAOND I IIZRDE L TWD, Fo,
7z a7 AR I, BRI R T e oREAENOMAIN T
TN T TN E N TV WS, BRI TR, AT T —0
FRRLAS UL RS OMIFENIZRD LD AREER H D & LTV D,

Fm, X (., 38 ICEAT 2o T kT R T A% 0.25 glkg (KE
IR D K OICEHIRNEZE L, MR Z & CRCHE) 12 51% 200 £ THT
—T AR L, RPDOT7 =wa 7 AuhA A4 o 2 ET 28R FEhs ST
X8

ZORER. BB 200 %0 LKA T, K 52~58%D 7 =1 o7 At
A FUBRETHRE ST,

Gersh & Stieglitz (1934) 1Z. 7 = a7 AWITRERIK A @ - THET 5
EEZBIL. A= ALEHALNTIEZRWN, JRENL 7 v U7 AL HH
K LT ZITEAL R ORI 0O TNy T 7 —OZFENRE Y
/D EERLTND, (BHH42)

(8) RIX (F4A) (Nielsen 5 (1988))

7 % (Deutsche Landrasse, M, &#f 8~11 JC) [Z[9%Felifiki 7 = v 7
AbgEA U 7 2 (0.3 mmol @ KFe [39Fe(CN)gl 3 i% K39Fe [Fe(CN)gl) % #% M1#%
H 1L, 14 HEDOPFe]l DIENFERREZRET 2R BB LI N TS, Fiz,
7% (Deutsche Landrasse, 2 JC) [59Fe][14C] & %5k~ = o> 7 bk (Feq
[539Fe14CN)gl3) 0.1 mmol ZfXM#5 L, 3 KefEltk O RERH O [14Cl D FTEE &
BIET HRERDFESE STV D

T DRER, &G EIC T?é%ﬁ% AL K5%Fe[Fe(CN)6l T 1.47% ThH 7D

1Zxf L, KFe[?Fe(CN)el TiZ 0.20% &<, Fed+& U CTHEHE L TV D8k & bl
LCT7 a7 A A v DA 42 ORI « (KNFRRII D 7o 72,

[BoFe] [14C] “HAZ#k 7 = 1 > 7 Ab#k (Fes [39Fel4CN)els) DM 5. 3 KEfH
% ORI R S N2 [UClD TR EIX, /A X L-L (BHED 0.02%)
Thol,

Nielsen © (1988) %, 7 XIZBWTIEX, 7=ua v 7 1b8kH U 7 20N
BRICEA28A A KT =a v 7 AW A 2 XEBED > 7 A A A
DOWILTIERNE LTWD, (3HE43)
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(9) WRUR., {t#t, #HE# (B F) (Nielsen © (1990b) ; EFSA (2018) [ZT3IA)

BN (RABME, 3 £4) IZ[9%Fe][4C] " EHE#H 7 a7 M8 U U A

(K59Fe[Fe(14CN)g] X 1% KFe[?*Fe(14CN)gl) % 500 mg (6.2~7.1 mg/kg K H)
Bob L, BE»S 7 BREOBIFe] DIRPNFREE R K OFH I QN R o o [59Fe]
K OMUC] DR A FHAI L, [B9Fe] DR L DR FHEIEE S [59Fe] D
W R & I E LTz,

KFe[59Fe(14CN)s]| D 5- 7 H1% D [B9Fe]l DR HRIT 0.07% T, SR kX
0.15% T -7z, RIPICHE S =9Feliz B £ 5L 7 e A 4 EfEA L
72 [39Fe(UCN)g]¢ DIRFETH o= EHEE SN TV 5, —J7. KFe[59Fe(14CN)el &
BeHZIIRD B HEH & 72 [14CIIE 0.42% & 72 D) | [59Fe]0) 0.15% & i LA EIC
Enol=Z G, Nielsen & (1990b) 1%, 7= v 7 AbWA F 2 INofE L.
VT MEIA A LT TS T ERRIBE L, TR, MRS 0.01~
0.02% D [HC] “E{bRED 2R UINICHE SN Z b b EM T HbND & L
2o F72. KFe[?9Fe(1CN)gl # 5 L 7= B D R P HEH & 7= [UCl o iE M &
BoFe]l DIEMEDZE (0.27%) KO T ALWA 4 v ORFPRIEER (T0%) 226,
Nielsen © (1990b) 1%, #5 &#7- 500 mg @ KFe[Fe(CN)s] (27 Ab¥A 7
&L T227.5mg) DO H0.9mg DT AA A BRI ENTZ EHEE LT
Wb, b, AEROEREEZBET LA 72w T A oE B ERIZ X 5
T AA F L DOERBITBELL RN E LTS, (BH44)

(10) #Ett (E k) (Miller & Winkler (1936) ; JECFA (1975) [ZT3EIHA)

vk (B (16~69 5%, 64). &Mt B9k, 14)) (c7=vrv 7 1bF b
U A% 0.55 g~6.2 g IRNELE L, 7xa T Atk ONREO I VT 5
A WE L= BN B ST b

ZORF, WEZ VT TR THT7 a7 b7 VT 7 0 A%
120 £720, Z=a T AMMEIRFZEO 7 VT 7 2 ZIARBNICFEERTH 5
Z LR ENT, Miller & Winkler (1936) (%, & MW TCiE7=n v 7 v
1B 3H) 40% DFWINRTHHIRFEO L HICHE SN D Z L2 RET5H & LT
W5, (ZHi45)

(11) #Eitt (E k) (Forero & Koch (1942) (FEAFK) ; JECFA (1975) IZTEIA)

B (MR - AR, RN 45 44) I8 6% 7 =r v 7 b T MY U LK

10 mL %5 (BGHERTH) LR, REREAEIZ XY 25%7% 80 43 LN
(ZHEE &AL, FR D TR 90 4y THEMt S 7z, (B 39)
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(12) #Eitt (E k., 4 X) (Kleeman & Epstein (1956) : JECFA (1975) IZ T35l

F)

i Bk 4 AR OVERMA X 3 LT 9Fe FEik 7 =2 v 7 b R U U A
Nay[53*Fe(CN)¢] (30~50 mg) #FHIRANEEG L, Mg+ (10 50~ 1 FERIRIR) |
PRI (24~48 FFfH) . #|E, MER, FiKT (48 K ORSHEMELZ RIET 23
BRNEE STV 5D,

ZORERIILULT O EBY ThoTz,

s T a7 AA F o OEFEEH (Twye) (3 FT 135 s Thole, £
72, Kleeman & (1955) ORERAEFR 7S, Kleeman & Epstein (1956) (3,
@ A X TD Tild 40~50 0 Thol=L L. A XIZBIT HHEREBUTH
Sl InTnWb,

- 24~48 W HE IR D 7 = v 7 AL A 2 DR IR G- &% LT
t hT 68~87 % ThH-o7z, ZiuE, Kleeman © (1955) ORBERIZIBVT,
i A X2 5 24 RIHEIR T OIFER 7 = v o7 A ORER R T
94~100%Th o7 Z & LA ThH o7& SN TV D,

- FE, MER, FHRHPICBWT, BEHEEIIRE S o T,

7 xua T A OBF I VT T URFX, B R TEIZ LT F =D 20~3T%T
HoT,

Kleeman & Epstein (1956) 3. & b &R TA X CTHRBHIENEHBIZ
WT, A XZBFL7 207 AMDOE 7 VT T 0 AIRRIESHEE L% L
WZERMBNTEY, £, 7oua 7 AITmsES X7 LA LT
HEBEZONDZEEHEZ, B2 VT 7 AOE WIERTLE LTS,
(ZHR46)

(13) KHNEIREDF L O
7 Nielsen 5 (1990a) T, 7y M7=y 7 4k h ) v 22 A% E L
TRER, 7=a T AA F L OWIERIL 2.6% & S, K (94 %Ll L)
MR EIND Z L 7p < EEPICHE S, 72, MREN7Z7=n v 7 1k
MA A bl E (BEED 2.5%) PRPICHRE Sz, £o. BEENE
HCIE, RIIC 98.8%, HEMEHIC 3.8% A HEM &7z, Gage (1950) Tl
Ty MZ7za T b ) UL EROBRG LIERER, 4T%N#EMEHFIZ, 3%
DIRFIHRIE S T,

Gersh & Stieglitz (1934) TiX, VY FIZT7=zm T b MU U L&
RN G- LT-RE 3. #5200 0RF AT ) 52~58%D 7 = v v 7 Ao A
YMRPTCRE S T,

Miller & Winkler (1936) Tix., b M7= v 7 1bT MU UL ZEIR
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BHLIERER, 720y 7 MR CTHRIN SIS Z & DRI T,
Forero & Koch (1942) TlX. B M7 =zua v 74t M) v rz&RE LT
fi e, AREIEAIZE YD 25%705 80 rMLANICHRIES AL, 780 13k 90 F7fH]
THEME S 7,

Kleeman & Epstein (1956) TiX, b M7= 7 b MU v L%
ARINEE G U720, 580 68~87%7% 24~48 HrRHEIE R ICHEE S 7z,
—J7. Kleeman o (1955) TlX., A X7z 7 1k F b U o A &EFHIRWN
H L7k R, 24 HEE CHRGED 94~99.7%M, &AID 3FFHThR &b
80% N IRHFICHEM =Tz, £, MR 7 a7 M)A A D T 13,
Kleeman & Epstein (1956) Tix, B hT135 0 Th-o7z, —F. Kleeman
5 (1955) DOfERM S, Kleeman & Epstein (1956) (34 X TD Tye % 40~

NThol-L LTWS, EBIT, Z=ui T A2 VT 5 RTHD
WTIE, Kleeman & Epstein (1956) Ti%, & MIBWTZ LT F=2D 20
~37% T >7-—J, Van Slyke & (1935) K& Tf Berliner & (1950) TiZ
AXNIBWTIZ LT F = ERIBETH- T,

RKU—F 77 N—7L LTk, 7y MZBW T, RO&GREBROME
o, Z7xa 7 Ab BV UL ERAORG LESGE. 7xa v T AA 4

ANTOWTIE, IFEAERRIREND Z L #HHE L U CTHRE S, WIS
NTHIEEALENRFPICHEE SN D EE X T2, 2, U X, A XKOE b
W27z 7 AT MU U LA EEIRNE G LRGSR, E IR IC R S
NTBH, Zzua T A4 A%, WISz LTHIiFEAERFIC
BEE XA L Z 2708, BEIEE IOV T, A Xk N TEREDLND
CEIHEEBETAMNERLD EEXT,

A4 KN TOYT A A Ao DAERKIZOWTIZ, Dvorak & (1971) 12 W T,
Txa T AV UL E Ty MR LERBROERENS, T2 T
NEA A DRI LD VT A A A DAERITAERNTITIZEA LR
THRNWEENTWS, Nielsen © (1990a) O 7 v MEOHKGHERIZBWT,
TZxuaT 7T AL ) v AR (36 mgkg (AE) I L. T AbMA A
ORI EIX, 16 XL 60 ngkg KETHY ., 7 v MTBITFDHVT A1 4
DA FTT XA ZEVT 4 ITIEF IR T2, o, BEFENES L2RER,
IR TR S 472 [UCl R b R 8 O TR TEIX 0.01% KR CTh o7, S5
2, 7=y T ALY v AOROFREOMEE, EHHEIEEICBNTT =
2T A A A I BWRIRTRE 2R 8 A A DFHNITIZ E A SR Z o Tine
WHIBEMEN S D & S TuvA, Nielsen & (1988) IZ2RBWT, 7 X7 =1
DT MBI VU L ERARG LIERERND . 7 AR A o ORI
WEEIN TS, Nielsen H (1990b) Ot MIEBITH2HEIZENT, 7=
TS Y 7 A% 500 mg (T L AEMIA AL LT 2275 mg) #&E L
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2B, 09 mg BRENT T b A A & LTHRIREND & LTWD,

2. 5%
(1) BizEH
@ 72z TUEAY DL
TxaT 7 AT U AEREERYE & LT BEE BT 5 BRI,
F6DEBYTHD,

&x6 JIAVTUEH)VLICET HEGEEOHRME

fatE | Apctg | HEE ELITRES Z M
BT (1T 2SR S | A M Fe Yamada & (2018)
GEIRIE Bk (R~ (ZHR47)
L) (in vitro) B)
PN CERENIFEER TN e N b ) O P N (=2
¥ |(n vitro)
DNA (DNA EERER [ e I 0.05 B2k (FUETEVE(E R |Nishioka (1975) ;
B (rec assay) (Bacillus |M. 0.05 mL/ |FELFET) EFSA (2018) 2T
(in vitro) subtilis NR——=F ¢ SIH (ZH48, 5)
H17, 4
M45)
M (B e 0.5 | f2M (UEHEM L |Kanematsu b
subtilis M 0.05 mL/ | RIEFIET) (1980) ; EFSA
H17, e a ( (2018) (ZTHIH
M45) b % (Z49, 5)
DNA &1 |/ e 3 Ppk (fRENEME(L  |Oliver & (1987) ;
(SOS (Escherich |\ mM RIEFET) JEA G718 (2002)
chromotest)  |ia coli K OVEFSA (2018)
(in vitro) PQ37) (ZTHIH (ZH50,
51, 5)
axy h7vElE RN |0, 1, 5, 105 K110 mM TH |Basu (2013) ;
A B mM HkfFr)72 DNA 5 |[EFSA (2018) (2T
(in vitro) 3 WEMLEE  |[GoFEREME  |5IH (252, 5)
(BTSSRI
FET)

E) 7xua T A A U U AR GEHCBIT DO AFRIT BEED TT~T8% CTh - 7=,
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@ 7z 7UiEFNIIL

Txr T AT N U LNEREBRYE & Lo nmErEIC BT o BRI 1T,
RITDLEBYTHD,
x®T7T 7zAITFUEFT MIDLIZET S EGEEORBREE
g | B | B ME% mERGR | R
x| BIFSERA | i (Salmonella e 2.5 | e (IRE | JBATEE
1 22 | B typhimurium TA98, mg/plate EMHboA | (2002) (ZTHIH
$X % | (in vitro) | TA100, TA1535, B2 | (BHR5B1)
L) TA1537, TA1538) 59)
TIRIEIRZE | AR A~ [EYE Yamada & (2018)
TR (BERRAET) (B 47)
(in vitro)
Qo | Y RRE | B A =X
& S| RER
i (in vitro)
DNA | Ay 7 | B hU oSk 1. 5, 10| kMt (fG#f | Basu (2013 )
#BE | veA mM IHEERIE | EFSA (2018) (2T
(in vitro) 3 WEMAEE | F7ET) I (R 52, 5)

® EFEFRBEOZzOLT7 Y
FEoIFE», 72u T oAb GEEAN)
BT 2 BRakigEIL, & 8D LB TH S,

RERE & LB st

&8 JxzOL7UitY (BEFH) CHAY L EGCEMORERRE

fEER AR R iTE HE%E | BRER | 2R

BIEFRAR | ~vURAV U Tx | vURY T | R fatk A7 (2002) K

75 —~ kR 7+ —~ el ORI BN R ZE N B 2
(in vitro) (L5178Y) B¥Z B2 (SCAN)

GueafRELE | et REREHER | B R YU UNER | A £ (2001) (IZTHIH (&
(in vitro) M 51, 53)

@ EEEHEOFEELD
WA 2 TN T8 w22 SR 8 SR . Ml 2 D 7o e e R B e Kk O~

2 /7j-—<7uit%ﬁ:‘f% in vitro DEB DO EFHEMNRER Tt Th - 72, Basu
5 (2013) IZLDE FU U REREZEHAWAS A Y T vEA ORERTIZ, R
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EMALRIEFE FIZB W T 7 =r v 7 b MU 7 ATIX DNA OEER RS
neproleboO0, Zxa T AbH Y U ATIES KTN10 mM O H & TDNA
BERR LTS, EFSA (2018) %, F#HEFIZOWNT, 7=r v 7 1k
Wz X 5 DNA HBE~D R In vitro DEREL F CIXIEMEERSRME 7 & ORI
WA= ANIEVBEEZSNDARBELRH L EHERLTEBY, 7xr v
T A DOBLEIEICB W TREOREIZRNE LTS (B 5), 7.
SCAN (2001) 1%, =A AZARBR, & MU BRI~ T XY o] @i 4
72 1n vitro ORIFER TR Z A I RET L, BismtEide vy &b

LTW5 (ZH53),

KO- T I N—T1F, 7= T ANV LK T7 a7 Akt
~U o ADOBIREHIEIZEE T 2 BRAE IS in vitro (IZIR 5L TV A, B DR
BRCEMERBENMGEONTWDEZEROa Ay T v TOBEEITZNTAS
ARREFEEDNBEIN TV ORERTOFMETH Y, MENR AT =XAITL
LHEBNEZ ENDHZ LN, 72a i T LD U 7 MIITAEMRIT & o TH
BRI & 7 DB MEIT Wb o & LT,

(2) 2sH
D ZzaL 7oA DA
Txa T ALV U L EEERE & LA E I B3 o ek AE
FKIODLEBYTHD,

X9 7zOVT7UENIVLICEAYT ZRMEMOREREE

e LDso (melke (K1E) Bk
7 b 1.600~3.200 Fasset (1958) (FFAZK) : JECFA (1975)
GRift - PERIAS) ’ ’ KO'EFSA (2018) (ZTHIHl (B39, 5)

@ 2zO 7T RUDLA
Zxuay T AT N U T A EWEERWE & Ll aEm I BT S AR B R 1
£ 100LEBY TH D,

£ 10 72z0O 72T FUDLIZET 22MEHORAERE

EL7Kii '
(HERI) LDso (mg/kg {KH) 2 FR Sk
7wk
Z=HE
(Wistar. HEHE) > 5,110 ECHA (1984) (&H54)

(3) REHREEHN
D Z2zAYTF7UiEAY LA
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T T AL T A EEBRWE L LT E BRI BT S AL
H I T 72Ru,

@ 72z T7UEFRIDL
a. v ;90 BRMIREROKREREE (Oser (1959) GEAR) ; REEXAY
FHEHS (BIBRA) (1969). JECFA (1975). BH & (2002) RV
EFSA (2018) [ZT5EIA)
7w b CRHEAH, M, £FE1000) 12, 7zuiy 7 b M) v A%
# 11 OLBVRERAFREL T, 90 HREREHRGT 2REBRNEM ST
W5,

* 11 BREBHOET

HEFE (%) 0 (kfHEEE) | 0.05 0.5 5

mg/kg KHE/HICHE (7w 7 1bF |0 25 250 12 2,500 2
U DALLT) #' (mgkg (KHE/A)

E 1) WEBRWE K OEIZ SV T, “sodium ferrocyanide” & fidi SN TH D . XY IR o WTh
TH D EFAH,
H2) JHFEIZEBWT 0.06%72°8 25 mglkg AE/H & SN TWNWDHZ ENBARY —F 0 77— TR W THRE,

TORER. 5% EGREOME 1 FIA B 10 B A ST LT,
TOEPBO LN 2R 1218 LT,

* 12 HHEMR

wEMERT L
ic2 i

b i

5% - AREHINNE] (EF D) - TEAEHEEOHM
AN /A =R % 5 %)

- B EEOHEM

- BEEOHEIN

- BB O T

s~ b7 Uy MEDHED

. kmfﬁomﬂﬁﬁ% 5O an LAY
- g R R ARAE B O E ML (R HEH)
B i LA FERLIR E D TEAE K OV IR
B A O i BB (—E)

0.5%LL |k - HHEEOHN
B g S R AN R D ML (BRJRHY)
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kB, WITNoOREHTH, BEE, BERE VA mER S E i

WNNZIEF R BERBITIIERF 3o T2,

BIBRA T, AiRBRIZIH 15 NOEL % 0.05% (25 mg/kg {KE/H IZHH
W) L TW\W5, (BPE55)

JECFA (1975) 1%, A#BrizE17 5 NOAEL % 500 ppm (0.05%, 25
mg/kg RE/HIZHEY) L TW5, (B 39)

EFSA (2018) i%. NOAEL % 0.05% (45 mg/kg AK®E/HIZFHY) & G
LTW5, (ZH5)

JEAE BRI - I A TRRTS (2002) X, NOAEL % 0.05% & aFAfh
LTW5, (Bl 51)

KU =% 77 —71%, 0.5%LL EOFERECTEIRICAT R233RmD 5T
Wb Z EnE, ARBRICEBIT S NOAEL % 0.06%#& 58 bHE L7z 25
mg/kg KE/H (Z=m T b RV DLAELT) EHHErL,

b. 4X 13 BARIKREFOKREHAER (Morgaridge (1970) (FEAF) ; JECFA
(1974). JECFA (1975). B34 (2002) RV EFSA (2018) IZTHIH)
v— 7 VR (MERE, SRE408) I, 7xuav T Ak MY U AEFK 13D

ERBVFEHAERELT, M6 A, 13 MR G 2R BN I ST

WwWa,
*x 13 BEBEORTE
HEHE (ppm) 0 CHBEERE) | 10 100 1,000
mg/kg (KE/H (Z7=m> 74T |0 0.26 2.6 26
FU AL LT) ICHEE

) JECFA (1974) X 2 #a5 M, #BWE K OHBEAEIZ OV T, “sodium ferrocyanide” & FE# L TE Y |
SR SAIAKFDDONT I TH D 0MIARH,  (BH56)

ZDOFER, HHEAFRAAIMRA T 1,000 ppm 50 1 ICO g & T g
PR RIER R b S Tnd, —RIRRE, (KE, ERE, mik7H
B, FALFORE L OCRBREICERFIIRS SNT, MEsEER OCAIRK
RERAEIZB N THHBRME R G ICERT 52 BIIRBO oo fc b &
nTns, (M 56)

EFSA (2018) K OVEAJ7BIE (2002) &, ZOfIREGIMAL T, A
BRIZBWTHBRER G ICERT 2 EEBITBO b Rholc s LT D,
(2 5, 51)

KU =% 7 T N—71%, B EHR G IR L7 Z TR bz

30



STl b, A BRI

1T 5 NOAEL % ARER D i

mHETH D

1,000ppm #EEGEENSEH L2 26 mgkg (AE/B (Z7x=as 74T U

AL L)

c. v bk 2 FEMEV 49 3
(1974-1976) (FELFK) ; &

(2018) [ZT5IH)

Wistar 7 v b

IREER 5+ 2B EEI N TV 5,

EHIET L7,

(e 1)

Fﬂﬂ}iﬁ%xl:l ?X’q_'n-t%ﬁ (%h\h'l‘ftn-tgﬁ) (BIBRA

E&E*

= A
=

(COT) (1994) R U EFSA

W2, Zxua 7Tk MU v A+HKFI AR E 14
DEBVEGIEZHE LT, 24MH (FHE480C) K49 M (55#E12P8)

* 14 HBEBHDOHETE
HEFE (ppm) 0 (XFHEEE) | 50 500 5,000
mg/kg NE/HIZHE (K7 - n
e N " 4.4 I 45 . 450.7
VT AT R U T AELT) 0
6.2 M 62.5 Mt 630.1
(mg/kg KHEH/H)
W2k D, 2 FEMFGRBRICH T D HEM, 49 @MFSRABRICBW T, HERTE

#) EFSA (2018)

(ppm)

T DR,

i 2 R GRBR & [F 7278,

x 15 HMEMR

LNy (Wit

LR (AR NS

wHEITHIZER 1600 TH D,

e S (49 ) BT (2 RIS
A A
- 000mpm CROBEBE GEARRT % 18
’ FERIN D 6 FER R
\ SRR N (AT | IR R ECN (G A £
500ppm ik 2 R R

% 2 BFfRIERR)

1) 25 mL/kg DKERAOKS
H2) 1 HEY72 0 o R P HEIHA R O ) E

T DIE,

7eF5. 49 WG RBRAK TREO MR A ClIoR ek, BifERE, i?ﬁu
BRI, ~TE 0 BB BBk

VLR O 73
- 5,000ppm £ 5-HEIZE
- 5,000ppm ¥ G-EEDREIZ
- 500ppm LA DGR

RO LTz,
T HYOKEOEM (59 A £T)

BT 2 it e DHINN
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FRRO LT, BhH 47T~49 HAORRETIZ, RFOE U L E | I,
wi, 7 AR EROVEBREICEBME O ZBITRO T, D, B,
FEe, it e OV g O Ji BEALRR R A OFE RIZB W TH BIRIC B 1T 2 & 512
B LB IR oozt LT 5D,

F72. 2 FREREBRO MR FIRMRAE & OIRRAE I W TR IR L= fF 5
RIS T, WBRYE R G ICEIN T D AL b NS IEE ST
OIFBFAFRELITFRD Do Tz L ST b,

COT (1994) 1%, 2 M7=z 7 b F MV v az&KE L7=T v MZ
BT, BIICB TR GICEE L EITIA Nl LTS,

EFSA (2018) 1%, Bl 7 = v 7 Mo FEOENESR TH D =
ENH BN TN DT, ARERERIT 35\ THRLARF FE 7R A TR i~ oD 2 788
(RS2 T2hy . IR HRa SRS BE O BRI A R IR . BLFE Y 70 B i
ML T7=uv 7 bF b U 7 A0 NOAEL % 50ppm (1 4.4 mg/kg 1K
/A, T 6.2 mgkg KE/H (BAZ7za 7 ibF NI DAL LT))
ELTWS, (BH5)

RO =% T T N—71F, REBAFTERN &, EFSA 12 XZudFE
GLP DO BRTdH 0 HAE DRI AL YED 5 5 & A LA o0s PEA AR A
WIARRERHDEINTWNDH Z &R L, [HFHRIZREN TIED 223, B
DOIEFEENRNEEE I SN TWD 2 Eb B E 2, FMtilicHWVWS Z &
MARETH 5 &5 2 T, JWBEHARFRA TITE A~ O BT D b i)
SN, BN 7 2 v 7 bW o B HEOENESR TH D Z & K]
500ppm UL EOEGREAZBT D IR PHE I OEMNNBEETH L 2 L &
EZRE L, ARBRICEBIT 5 NOAEL % 50ppm &GN ORH LIZMET 4.4
mg/kg RE/H, MET 6.2 mg/kg (AH/H (K7 =m 7 b R T AL
L) CHWrL7z, 7, ARBRICEB O TR AMEITEED S/ &k
L7,

(4) ELAMRER
D Z2zOsF7UiEAY DL
Txa T AN Y U A EWERYE L LR AMERERIC BT 5 M SR
HE TV 7Zeny,

@ 72z T7UFRIDLA
v b 2ERRV 49 BARREZOHR SRR (BBVAMHER) (BIBRA (1974-
1976) (FEAF) ; COT (1994) B U EFSA (2018) IZTEIH) (HB#E)
(3) @c. 2B
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(5) HERESMHHAER
® 7z TFUIEAYDLA
Txua T AT Y U L EEEBRYE & U A RIS B 9 S R B R R
HE T,

@ 7zaLTF7URFRUDLA
Sy FHEAESHHE (ECHAQ992) ; COT(1994) R U EFSA (2018) [ZTH|
. GLP)
SD 7 v b (4EiRME, &8 21~23 L) (2, 7=wm 71T R 7 A+
KWz 16 DBV EEREZRTE LT, M4E 6 S 15 H F Tk
D45 L CAEEE 20 B/ EOIBA L, BRIEERET 2 BN Em ST\ 5,

*x 16 FHA=EExRTE

HAERE (mgkeg AE/H) (7xu

. 0 (xfEEE) 2 100 500 1,000
T AT R Y AL LT) FY

HE1) AEICHOWT, HEKY IR O T ORE TR STV D DNIRE,
E2) BRIIRE KRR, (S bE7)

ORGSR, FHEWTIZ, DLTOFTRNFED bt

+ 1,000 mg/kg R/ H O G TIIE 54 ITIIEDNFRD BT,

-+ 100 mg/kg AE/A L EOFHGECRBSIM 2@ L T, BOKkENERICH
L. 1,000 mg/kg KE/HOEERETR L EL o7,

B THNTAR < REEEM, BEEELOHIRATRICRE TR 5N
o T,

TR TIE, LTOgT AR bz,

- PiEf# A T 500 mg/kg RE/H O G-8E (4125 fIR, 4/2118) &1 1,000
mg/kg KE/HOHKGEE (5/133 5L, 4/23 i) DOIEIE CBERIRE DR
DFEFMNRORL o T3, xHREE (2 BRI, 2/21 f8) L oMiIcAEZE
Wi PR THIR b oo T,

&% WAREL, BRE WA, FETRRIE R, M, SEMRRIEREIC
meﬂ# ShF BRI TTIR, BWoRAERIT, REE L RS
ﬁi‘@%ﬁb:# RO LIRS T, FOIZ BRI E 512 B L 72 B X
%@%ﬁ#ot>@%5\m)
ECHA (1992) &KUY EFSA (2018) 1%, A&BRIZE T 2 HEMIZKTT %
— L MR « iR Ik 2 3 A7 M D NOAEL % 1,000 mg/kg {RE/H
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LEE L, aREERO RN E LTS, (B 5, 57)

EFSA (2018) 12Xk % L., COT (1994) 1%, WRIROBE/IRE OILIEICHS
WT, BB G OB LIIBEZONRNE LTINS, (B 5)

KT —=F 77 N—71%, BRONBRAEIZB W TR b7 & &R E
DILIEDFEAEFLDOIEINT DN TIE, BARIBAEMEICBEINLITRARTH L Z
EROHHREE L I L TRARICHAREENRBOONRWNZ D, 5
BEHRGICEDEETIIRVWEE X KRBRIZEB T 5 EW o —fixmrtE k)
IR < Ba W D3 AEFEMEICAR D NOAEL % A3 R O fr s & T 5 1,000 mg/kg
KE/H (Z=a T b F R AL L) LWL, £/, HBHBME
TR NN EE 2T,

(6) LT UHER
@ Z72zaPTUEHhIDLA
Txua T AEH U U NEREBRE L LT LIV RIS BT S R BR A
ESi 2R Y ONGAY NN

@ 72z T7UFRIDL
YO RABATY) v/ EEER LLNA (ECHA (2013). GLP)
CBA/J ~ v % (M, &8 5 %) OHBFMIREIC, 7= T fbF M) D
LER IVTOLEBVEGHEZRTELCEMA L, BN VB ORBIERK S % i
T ORI STV D,

*x 17 HA=EE%RT

HEHE (%) 0 CkfpRREE) 10 25 50

V) ik e LY a—n

T DOFER, BREONHELE RS (DPM) 122021 254 DPM Gl RERE) |
560 DPM (10%). 285 DPM (25%) &1r697 DPM (50%) & 720 . FHilifs
¥ (S 1% 10% T 2.2, 25% T 1.1, 50% T 2.7 L 72 o7z, WTFNDIEEIZE
WTH STIE 3R THY . BAIEMIIRELHESNZE LTS,

ECHA (2013) 1%, ZO#ENLERRICHEEHEAETH L7 2 r 7 1k
VLG EEREWE & e S7p e LTS, (BEE8)

KO =% 77 N—713%, KRB RPOIE, 7T Ld AT 5 8&
TR D B &I L 72,

(7) EEOFEED
AARIC & - THREBLRTE & 70 DB nm R 2 LIl L7,

34



KERGFMEIZOWTIL, 7 v b 90 HIFER D& 538 (Oser  (1959))
IZBNT, 0.5%LL EORGRETEIICHTANRRBO L TWNDZ b, AR
IZ81F % NOAEL % 0.05%# 5-# b/ M L7z 256 mgkg AEH/H (Z7=my 7
AT R U AL LT) CHIBTLE, A4 X 13 BB RER DR GAR

(Morrgaridge & (1970)) 2B\ T, AGRERIZEIT 5 NOAEL % AGER D i =
AETHD 1,000ppm H5HENSHEH L2 26 mgkg KE/A (7 =v v 7 14k
FHRUTLALLT) L, 7> b 2 FRED 49 M RER O #5508k

(BIBRA (1974-1976)) (23T, 500ppm LA EDOEERET I\ TR Pk
N DBIMAZE D Hiiz Z & B ARFERIZE 1T 5 NOAEL % 50ppm #5805
FH U72MET 4.4 mg/kg (KE/H, T 6.2 mg/kg (KE/H (K7 =7 14k
TRV TLELT) EHIWT L, o, KRBREGTIZBW TR AMEITR
DAV LT LT,

AFERATRIEICOWTIE, 7 v PREABERBR (ECHA(1992)) 128\ T,
REW) O — R FEE L OYE - BB IE O3 AFEMEICIE D NOAEL % ARk o i s &
THh5 1,000 mgkg KE/H (7= 7 ibF R & LT) SHErLZ,
T, BEHEEEEERD RV E B 27,

UEXY, KU—=F 7 70—, /D NOAEL X7 > F 2 R & 49
R ER N5 E (BIBRA (1974-1976)) @ 50ppm &EREHR ML
HET 4.4 mg/kg (RE/H, MT 6.2 mgkg (AE/H (K7 a7 14T MU D
LELT, ZhbEEKT 2T b ) UL E LTOEIZHET D &
T 5.3 mg/kg (AHE/H, T 7.5 mgkg (AE/HTHD,) &HWrLz,

ErZHETIHE

TxaT T ALA ) AT T a7 AL N AR EEBRYE S L-E
WZBIT D RITIEE STV 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
EEaNnZ Enn, BEHEFENMAIICESE, CROOBEMTOMAICBE LT
BEII e Lz, (BHE65)

2018 FIZEIN ML 2R (EFSA) X, 7=uy 7 b MU DA, 7=
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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V. BREREZETE

AR O R BE S OKIEIL, 7= T AEMDS b, (7= 7 i Abh
U L] OFIZONT, ZTOHRBIZHE, SESBEOHIERA L VWO REINTZ D
DZEMTDHENIHEEEOLEIZRZL DO THDL, (7T b h Y U A
X, ZOMDOT7 =a T AL TH LI L & HIT, BIEZ 3G ERSERE LA &
LTHRTHWONTEBY, 7m0y 7 Ao 7 v—7L LTO ADI BEREINT
WHMR, SEIHEORIEIZHWAIGAICIE, REOEKEI AL L TOREE TR
LB D EnD, AROFHMEICBW T, Teu v T Ao I —T L
LCOFMII THLT, (7o T AbB VU L) IZOWT, 585 HEORERHA &
L COEHICE U TR AR BTN 2 520 L 7=,

[Tz T bV U L] IE, SEIBIHEHTLEEML, 72T 1k
AT ROV T LA T AFRBEL, £, T AA A B4 L D ATREMEN
bHZEnD, 7xa v T AR Y AR, B LA F ROV T A4
F AT T b BEAEREEM 21T 2 & & L,

1. 2zAYT7UEA) DL

Zxu T AR Y U LAOBREHFEIZONTIE, BEORENSO—HE
BEE, WARRBELY s fEEEH L8, ERENIETOREICIETTY =
ay T AR E i, o, TR ET T 2u v T ALV U A THD EAE
L. 6.1X10% mg/kg K&E/A (XK 7=ai 7 ) 7aeLT) &H#EFH L,
SEIWENrLO—HEREIL, HHEERICBT BT 2T M N Y UL
L CORRERRE (0.001 g/lL) 7 =a o7 AbH U 7 ARSE S HEPICEF
LIEGEEIREL, SO —AEIE (4656 mL/A/H) ZF L, 8.45X104
mgkg KE/H (AT o T LD TAELT) LT, oB. 589
BEORETIE, THRBRICEY (a7 kb ) v A OFEHEEZRET S
ZE MBS EIEICRFO T 2 T U ALMIPEFE LW & EHERT D
T ERONEFNCER AR EE TS E W PICE A KT 2 S ERRICREFHR S TW
a3

LEIOMHAREGIERZBE 27207 Abh Y 7 A0EEREIL, B
HOEBMEK S EIENLOEBMEL AL, 1.5X103 mg/kg {K#H/H (MK
TZxuaT T ALY T AELT) EHEE LT, L, Tu v T kA A
38 T AL TREMED 7 2 s 7 kgk (D) 2L, BVIIE0A
WIZEVBRES, Eddo BV EUNICAE I NS E BT v T 1k
MA T ANTIFEAEEEN TR E W) B EEL EEFEOFPA L E 2 2
&L EEOBIEIT EROHE-HEBERELY bR neE 2T,

Txua T ALY U LIETHIHAIIRON TSN, Zxua 7T by
AL, SEIETROENT T 2 a7 At 4 OB U 7 b A F S
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B srLtEZONDIENDL, BNTTZ7 a7 U4 A 2HE L HEEZD
NL7xas T MbF R DLARRT =7 Ab$EA Y 7 AR LA S R
T, W (7o 7oAk h U o h] OREMICET 2BHZ2REIITY =
EIXFRECTH D EE X T,

v MEOBSRBROERENS, 720 7 bV v A5 RO&%E L-EA.
Txa T U AA AT, FEAERRINESINS Z L L LTHRIEE L,
W SN THIFEAENIRFICHMEND LB 2T, 72, vHFF, 4 XKOE
MZZxm T AT Y U L ZFIRNE S L72ER, EONIZRPICHR S
T, Z7=m o7 A4 A%, WSz s LTHIEE A ERPIZHRES
NoHEBXTZN, HEEEICOWTIE, /A XL N TEPRBDOLNLDZ EITHEE

THVERDDL EE 2T,
Tz T AbH Y 7 A, BEERICE o TR & 7 DB m T v &)
Wr 7=,

ke, ER G ENE, AR TS ORBREEZ R LR, Ty b2
FEML 49 AR RKER O &R E5RBR (BIBRA (1974-1976)) 123\ TIR kit #m
JaZ DI ZRD -2 D, /o NOAEL 1%, Z O 0 50ppm $55-1f
OB L 4.4 mekg KB/ (K7 o7 4bF Y oL ELT, 2%
MK 7 T ALV UL E LTOMEICHFE TS &, 5.3 mgkg AE/BTH5H,)
ECHIE L7,

T2 T ATV T LDOFEIN AT OWNTIEERD B EfIr L7,
Txzuav T AL T AL, EEELTOOIEEA SR RIS Z L E R E
Z. BREIDRNEEZOND Z END, XL B~v— VI K DRl & Kl
Ll KUK 70 —71F, BTz T b h U 7LD
NOAEL (5.3 mg/kg A&E/H) &H#E— HEBIE (1.5X103 mgkg KE/H) &
DA 72~ —V U BNIFETDHZ e, [Txa v 7 b Vv L) BNy
ELTHUICER SN GG, CRMIZRREITR WV &k Lz,

2. AUDLAFY

YT EAFAAZDNTIE, WBEIZFHIAITOITWD, 0%, #Hio72m A
MABD BTN L0 Fio R ENENE R OIS T 2 EHI T 720
ST, BV vLARE bofd, RPEOEISREFIZBW AL OMT 2WE T
bHZ &, REFRELTEITXZEEZ (18 mh LB 4T 2,600~3,000 mg/
MNBUE) DEDOLNTWAZ LW 72y T b U oL XHDOHY
UAO—HERE (BY 7aE LT 1.97X102 mg/ A/H) WNEEOD Y 7 LD—
HiEEE (2,299 mg/ A/H) Ll L CIEFITDRNT EERAICEHME LT-, £
DOFEFR, KU =X 77 —71F, e L CEOICEA SN EA. (78
ST AEI VUL AZHRT DY U AT L EMEIIRED I & LT,
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3. VT A A
Txa T AIA ST AIA A B AE L B AEEMEICOW T, SE
I, HIEEANLOMENTOEREBE L TR LIZHER, RU—% 7271
— 71X, WOBERNS, [T72ua v 7 bV v L) DOAELD VT L ALMA 4
[ZOWTIL, BeMEicfaiIhneE &2,
KB TFTOT = a7 AW A F IRBEEBDIETF NS T A A
F o L ERA G DRERITRE TH DL DT, VT A A 4 DAERIZHOWTIE
Bl TELEEBE2ONDT L
B b Ty MXIXTZICBIT AERNEERBROE RN, 72T b Y
U LRRAOBGREO T A A A ORBUTIRLS . KNTOAERKR S D7 nE &
A5y (- R
- SEEICIIENT 172wl T ALV U A HROTT Ao F D
—HERER, FHEERIIBITORREFEDO 7 =u s T bl U U LRSS
EOWHITHERAF L, ZORTHUT A A F o LT 2 IREL TH
0.358 pglkg KEH/BTH O, 7 Ak A A ® TDI (4.5 ngkg K&E/H) O
8.0%THDHZ &

KI—X T N—71%, ki1, ZHiEx2E, 7=2m 7LDV 7 LAOHE
T—HERE L ZD NOAEL tolict+onh~—Y 0 DN FEELTEBY ., £7-. 32
2. KO3, vhb¥, 17xuai T b AV UL BRI E L CEUICHER I
Lt HAEMEITBREIT /W E I L,
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<P« WEFR >

A AR

BIBRA | British Industrial Biological Research Association : & [E & 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 44 RS

EU European Union : BKMNE &

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

GRAS | Generally Recognized as Safe : —fXfIIZ LR L HpEND

GSFA | Codex General Standard for Food Additives : BMIRIMWICEET 25 22—
T 7 A—RHR

JECFA | Joint FAO/WHO Expert Committee on Food Additives : FAO/WHO &
EREFTEILZENEEEEE

o1V Organisation Internationale de la Vigne et du Vin : EfE7 Ko - U A
AR

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

SCAN | Scientific Committee for Animal Nutrition : BN &2 12 B9 5 R

FELRAR
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