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wmy Thileei) X, 1k, BB RS 2 RICH ok BRI THEA ST
W5, SREORMEREEFMOKEIL. SEIHOLEXNGICHERALE LTo
HiEZ BT 5720 OHMEEEOLEIRL D TH L, HARBREMESESH
TIEING BT HEMNELL B D Z L0, SEIHEOREIZ AW HEITIL,
KEHMTIIRNWZ L 2B E 2. RERSBERNY & LTI ERE% DR E
AT, TRRERER) 2>\ T, SEIHEORIERAIE L COMAICE L TR
SR 2 S hE L7,

FEMIC 2B A 1. BRERER D F Ay, 8 - SR A W & LR EhRE,
B, SfEEME, RE®RGEME, A AEE, B MBI MAEICET S
HDTh D,

WEEERIE., SE QBB T, A 4 ROWEEA 4 R T B2 bNnD T &
M, ZNENIZOWTOFMIEZ B E 2. MAERINC THIEEER] o R 2 25T
HIToZ L e Lz,

1. fRA4A>

$iA A OBAEOEEEIL, 20 mLL LD AT, HriE Rl e s K O B
AR LW GEEIT 1.14mg/ A/B, BT 256813 6.14mg/ AN/A L, 58O
25O TSR] HskOEEEIL, 0.093 mg/ AN/H L HERF LT=,

A A TR, IR E [ 70 o g (2004 4E 5 H &AL EE
BAWE) 2B 2MAOIEN, TNLSMIERMEITIR D8 -7 & LT
ENTEEBEHZOWT L HE T o 72,

T MCRERSH ST 2R OG5 L7213 & A EORER T, S0 HREN
2T ERIGRITIR T L, NRMEEERECEEIEMN L, & Mok 23T
1L, AT OWINERIL 12~67%., BEOWIERZ 29~TT% Th -7, B LI+ f5
I TR S A7 s, FARZ & THFIEA~EL D IAE N, BErr 7 F X3 & LT
R Ed, £, BARE R EICoMmT 5, B2 L EE R~ PRt
D EEHEMRIE CTH D Z & R OMEFHEMERFICRDEETH LT LR INT
BY., 7y MIBWT, SOEWZHERINL, HORGENL 2 D1ZEHL
VAV

TREREHR J O - $RHEICIZ, AIRIC & » THERIE & 72 2B EFHEMEIT RV O
EHIr L7,

SMEFME, R B GEE R OV SR A B e B 5 O BB I 2 IR L 72 R R
7w~ 2 AT EERERIC W T, BlE K ONEEMWIZ d5 1T B g o> B &R
MBDHLNT=Z &S, /o NOAEL (X, ZO#HsED 1,000ppm & 580 HH
HL7-15.2 mg/kg KE/H (BAE LT) &AL 7-.

WRBASR K O 2 B & L MBI 28 A T, & LT10 mg/ AN/



HETEERIELNAMENMTONTED, WTNORBRIZEBNTH, S0
BUZ L2283 H TV,

WP E [ 7 v a i) OFHCB T, B MZEE L TLH 10 mg @
v a Pl E 12 HREG LR, BT TV RN E I TWD, £
D, ZORPWEET T REF MR D O en T & R OEERA & LT
MAWbis THEES (CHRT 5801 42 OBEE (0.093 mg/ A/H) NHAEDE
Bg (20 il EO AT, FRERBHARM L OREKERMLZEBILL 2WIEATE
1.14 mg/ N/H ., BT 255813 6.14 mg/ N/H) &L HA_TORNZ & 2RATIZEE
i L7, AZERT., Wi e L CabicEf s s546.  Thiledl) (CH
S DEA A NI AEVEITIR RN IR &I L,

2. A4 A >

Wil A A N2 DN TR, BEICFHE R TV TWN D, E D% =725 3RO
SNTNRNWT END ., Hilz e RNEIRE & OB IS BT 2 el T o 7203,
BHEPICHRIE LTEEN, BNTESIERELUMEA 4 2R T 5B X
5D TSR ERHE K OB K I E TN DB A A OB RMEZHEGFH L= & 2 A,
BEOEREIID R &b 68.7~80.8 mg/ \/H LHfEFF S, SEHBTETHML
(TRERER ) Sk DOWiEEA A4 > OERE (0.179 mg/ N/H) BNV Z & 2 RAIIZ
P L72AE R, AZESIE. e L CEYICER SN SEA.  THiERSR] (2
kT DR A A 1T, ZEMEICERE 20 &l L7z,

AZESIZ, Eigl. kO'2. ZEE X, (HERH) 2R & L Gzl A
SNDHHE. BEMEIZIBREITV &I LT,



I. SHENRBEDOEE
1. A&
fERA (B 1, 2. 3. 4)

2. ANFE
4 : WlEE
#.4 . Cupric Sulfate (B 1. 5)

3. =X
CuSOy4 * 5H20 (WiEesH (1) TKF#) 1 (BHE 1. 5)

4. BFE
249.69 (ilzs (1D ToKF#) (B 5)

5. IR

[WRERER) 20 TIX, TARMIE, FROREMmA L IPR UTRE A0k
mEOMAETHDH] La3nTnsd, (B

A, JEAFBE THEER) OMKEEOREZEFLH (LLT T
WHEEFEE ] &0 o,) X, TREFICBWT, OO LT T2, ] L LT
W5, (M 2)

6. WEHE

HIA R MELOE RS 1L, [HREREH ) ofE HIEIZ >\ T, THI< F &ML |
WEOIE A2 M2 T b ZED, KIS TH, BOMNET 5 & bl Inims
SIS N D DT, BASAFRERICIEE N L, BN L Tk &E 25 X, T4
STITHRBEZ N A2, MEAT 5 & " fbfisg 2 %64 LTRSS Ak -5, 2 DFR.
WRBR \Z D BDOMERZ N2 5 & RISITRES D, %<fﬂo%%ﬁ%mzwgﬁﬁﬁ
iz 50 A& N 25%AHEE 80 & ¥ 72 HIRIEHITIN A, BV L THilZ ERICIE M S
%o BTN L CTAGEHLE L, IR BRE . FREWE 1.5 (5 EO AR /KITME L T
WL, 2O AL L TR OGS EZTHSE5] L LTns, (B2,
6)

7. ®EH
HIR MO F S A1, THREERSR (ID) FoKFMi. #daKE2 549 F+a&Aa LT
H3, 25CICHET H L 2454, 110°C Tl 4 55+, 250°C TlE 5 Db dhK

1 CAS Bk 5 : 7758-99-8 (Wiledi (II) F/KFn#)
2 KIS T, FRERIY & U T OB 4R TBRIIT THiBRE] LRILL. FBEERIIYE L TOmmERH
hE B RIRRICRFL LT,



Kbhd, @, 8L E L CIERRETLZETHS 3) LHHAL WD, (B
2. 6. 7)

8. ERXIIFERDIFE
HIMS LR EEEE 13, EE T Ry - UA B (OIVY) 23 1989 i, BT
DERRIY A EEEH I STV D iiEesH (11 FARFY OHE ZEHR L,
TOMMBERE LTHIEAKRRICE D E LS RWEROEREZZET TN D LEiH
LTna, (B2 4

9. AESIHDELEIZETHAREE D

FRM L UECOE BEE A X, BRERSR O /K ~DVEMREE T 20.7 ¢/100 mL (fEk#) & L)
(20°C) & RZ=VT, [WiEEHN] 2% 1 OFHEHER RO 10 mg/L ML=
e, WiEEsiix, 1oL 585 FEP Tl 42 EWiiEA 4 L, X2
D LB YA A DRI E DD & 72 D bKkR 5 T 5 2 2 L - Thi
bz A3 5 LM LTS (8 2, 6, 10, 11) ., 7=, Hifkdl (CuS) ©
IK~DEEEFEIE 0.000033 g/100 mL (18°C) &Hiaed TIKL . AT X J —/LITR
eI THEY ., Ak L ksl (CuS) 1FIEE L., B 5 XA MWIC L Y Ey
Frosiun EFBE LTV D (B2, 8, 11, 12, 13) . 728, HREEHNIT XA
FEE THROSEIBICIIMSND Z %<, 10 mg/L OFilEEH 2 A L 7= L6k
T, RGP OHFHDOREIZOWNTIT, FEEBRARFIZIRII L7258 13N Eo 1
FIRRE, ELERBETRICRNLIEZSGEAIZE 6 FIRETho L ENLTVD

(M 14)

X1 CuSOy — Cu? + S04
= 2 Cuz* + HeS — CuS + 2H*

10. EAERVENEFICETSFEAKR

(1) BABRICE T 5ERIKR
FNENCEBWT,  THIERSR ) 1. 1957 FICRMIINm E L THRE I3,
1971 FICHIBR S, DT 1983 o/ v a Vsl & L b8t s LT—FE
LTHEESRTWS, (BHEe6)
AIﬁ%%®%K2f®%ﬁ%%®ﬁ5ﬂE R R IO AMEHNTE
HOHNTEY, EEFHLREICGHE L&, $it LT 0.6 mg/L LLF TOWRM
MO TWD, (M6, 15, 16)

3 FETE, TBERENEEBVICHERSh, BRBbh, RESHEEAIENM LRV EEHENTND,

+ REHMBEICR VT, AR THO LN OV T, BIRICATSE 2 RT,

5 BiAbAKFEIT, BEIHOEFY OEMESITEHINT D — T, BoTtIIRE VST RRATY OFKNE 25, Hidk
KREIE, BEREARBOBBTERTEZENMONTEY, 7 RURKTIC, BROREHL L TOEENK
9B L. BRHIL VL ORULAKRREEZERT A Z ERFESN TS, (B S, 9)



(2) BENEZIZBT2FEAKR
® a—TyvIREESR
WS, BMIMMICEET 2 a—7 v 7 A~k (GSFA) ©U X
WA STV, 228, GSFA 28T 5 & SREINY O &2 I TBh#FIRe
KEBEAITIEZENTELT ., MIBANIC O WNTIX,  TINTEAI & LT
ENDWEICETOIHNA RT7A4 ) 2BV, MEMERG (GMP) o444
IZHEWER T b0 T LR TWns, (R 17, 18, 19)

@ XEIZHITZERAKR

WRERS X, —Icke LA InDd (GRAS) ME LTy, T
FILCHEMBIF & LT GMP OFRMIZHENERMIZERT 5 Z 8RB H LT
%, (B 20)

Fo. UA VEBEHRANCB W T, VA U bbb kEEZEEZRETLHMBT
Wil 2 ) D8 A00%, MBS OWINEX, & LT 6.0 mg/L ZB 27322
&L RARELLZ B W T ORI N 0.5 mg/L #2722 ERHESH T
W5, (Bl 21)

72720, 2018 2, KREETY A BT 2HANCHE W T, &&EEGICHT
HEDOFEREIEE % 0.5 mg/L 7°5 1 mg/L 1251 & EF 5 Z L FPeiofam e L
THAHEEINTNS, (B8 22)

@ FMESICHITAERRKR

RS (EU) 128V T, MBI MR & U THRE I L TUWRL 6,
(MR 23, 24)

—7J7. EU A CHEA SN2 EESRNCB W T, filgdh (1D FAKFofE
BRI, A 7= OFEE A 1 mg/l CREBOFiER5E 9 D~
k70, BDIMWIIREBELI-SEIDA M bIEbNZ) $a2a—1 U A 8T
X 2 mg/l) X THERGFLAEWVWI EE25&ME LT, 1 g/hL (10 mg/L) BAF
EINTW5, (&R 25)

@ A—XFSVTFRU=Z21—C—5 Y FIZBIT2ERKR
F—ART )T toa—r—F 0 FTHETA2MTBANCET A2 HANZE

6 EU AN CTHEANPRD LN TV D ELIFRMNY K ONE O FEENE SR #S - BRI ESHA
1333/2008 (2%, FiEEERAOFLEIL A, 2235, FEHANII TEANZ @A S ey,

T OB IEEEE L, HEEOTEREE LT, A M TRMIZ, S8 TR « kL CTER/HTTv
I NFEBERET LTV bDEFET,) ELT0n5, (B 2)

8 HIMEMEWEEFEZ L, HEOTERLLT, UFa— IS [REIDTA N, UL UVELIITFNLLD
REWIC, SEIHRORBYELZINZZHEE T, BZAEIICBOD I RICSE I WICEST 5, LT
AV



WC, BREESRIZ. ik, JEEAL. AlAlL. BEHE LT, GMP FTC, Hb5
DHRMIMHERT 2RO LTV (=26, 27)

A —A NZ VT T, BRI, 74/ LT A R OSRIET A ATkt
LCTINTHiAlE LT GMP FCOMERANED TS, (S 28)

F72. EU UL OBRGNIET 2 WE ATB W T, Filgdlix, s/
B OFREN 1 mg/L 227202 & 2544 LT, &K1 ghL (10 mg/L)
FTCHAHCTE, Zo®PBECHEBHEZMEH L CRELEZYA 2 TFEN TR
WTEHLENTWS, (B 29, 30)

1. FHEZEFOREERVCANYIEEDHE

[l | 13, 0k, R R 2 RICHW OO B THEHA S TS
A BAEGBEIC, TREEH ] ICOWVWTEEIBEDO AL ZRICHIERA L LT
@W@%ﬁ%ﬁét@@ﬁ%%ﬁ&E@% g, BREEHS/RD D5

N2 enb, BE
BEICESE, RMEeE
DTH D,

JEAGHEAE 1T, BT e
(Wil | O AT

=
ZE=

D, (1)
&1 (B OFEREERER

ié%ﬁ&(1&lﬂﬂﬂi
R LT, RanfER AT OREN RSz

48 ) H22AFKF1HEE 1 ZD

D ih R B RIS R o @ A 2 = T T2 1Z 1T
VELOEBYVHRETAZ EERETTAHELTW

WIER

AT

WiEesiiL, 5 &9 K ORARBR LS D
B L Tide 6720,

Wifedi o F i, Bilgdl (ID FAKF4 &
LT SESHEIZHTUIZED 1 L IZHOX 10
mg U FTRIFIER SRV, Fio, Wilkd
X, L LT, SEIPWEICHoTUIEDILIC
DX 2 mg A THRAFLARWVWE DI L7
SR AN EANCTANAN

fifediiy, BAMABRENICH > TE, AKD
FL S DR B FIZBT 2B BRIERO . F

DR HREAE ONC B FHEE N OMRIE O 71k
DOEHEDHE () FLEOR IFREE L < 1X
TRAFOIFEIZ BT 2 2 OO K U HEAEDK

sl L, BB MUI ORI
TIE R 5720,

L

BB, P OFLEL S DRl oy B S 2 BE 5
DE TR D ZHEORG BEIE O RE, R
R OMRAED FIEOFEREDE (F) FLEDSY
ATHRESR U < VHRAEO FIECBET 5 2 oftho
B ST e D 3K (6) D HLE T X 5 R A S K

9 20094z U4 DAz

BT RN LRIE L A—2 N Z U 7O W E (Agreement between the European
Community and Australia on trade in wine) | Z#fif& L CE Y |

ZOWEIL 2020 FERE S THLAELTH 5,

10



(6) OHEIZ L DIRAETBKEDOAREZZ T |EORAREZ T HERT2HAZRE. MR
THERT 256 2RE. AR RLZELEN | BRL 2R ERHIIREICHAL L&, 20 1
FLEEICHAL L&, ZO1LICoE, e L&, $lE LT, 0.60 mg 220 8% 5
LT, 060 mg X 2EEAEZHLBRNEIIZ|ALRWVWE DA LT s 2u,

R L2 5720,

11



I. —HEREOHTF
I. 90&EBY, SEIBEICHEBEEZMEH L-SE, MEREILSE 5 EF CTH
4%7&%@4%7&%%?5t@\M&%LMK\ﬁ4ﬁ/&UM%4ﬁ/®
BHRICOWT b HER A 1T 5 72,

—t

. BEOER=E
(1) FREEEH
HIAS R VELOE SR 1T, BUTOMEHAEEDO T, THifEe) 1L, ATRERO
bz HRE LTI TWAD 2N, BUIR,  THEEE) 28 Ed 5 araetEss
HDHDITHII DR TH DG, 4O HAIEAELIEIC IV 712 X585
EMRDEE VAT D AHEMER B D 20 LA EORAIZ W TIE, D
T2V EFBI LTS, (B2, 6, 15, 16)
AFERIF, 20 WL EORR AW TIE, BIEIE THiEESH | OBEIUI &
E 2T,

(2) 144>
D BEHEOERE
BFTAEE R - RBHERE LD L, FHo—HEREX, 20 Ll kL
DB L T1.14mg/ N/HTH D, (M 31)

@ HRMYHBEEOERE
R ERIEE A 1. NI HE ORI HOW T, THEERER ] 13 R
Bz, MZ7eve70 VPRI oA KX 7 ea 7 0] 13—
B, 7 v a B TR RN, R R AR M O R RE R
T2 2 ENRO LTS EEL (/K 2, 6, 15, 16) . 2T bH
DL, THrzaa 74U MV UL RO 7 av 7 0] fHRkOH
[ZOWTIE, FRCEERMERE - REFERE BV ORI ATEFHEKD
SHOEREICEENTWDLEHHA LTS (BR2) . /2. [F o B
HR DN SV TIEL, . %MW“@ﬂ%%ﬁ<Wﬁ34$F$éir%
370 ) IZBWT, 7o maid, FretrfdH ek O R
T2 & &, BB MD— Eéﬁ@@ﬁﬁﬁﬁ%’éiﬂém@iﬁ5mg
EBRZZVWIICLadiE e bn) EEDLN TS, (2R 32)

PLbEX Y, HARREESR EEEE L, W HRROHFHOEIRE L KK 5 mg/ N/
HEEL, ZHUC, BFHKROHSIOERETHS 1.14 mg/ N/HEZAFHL, 8
TEDFDIER A 6.14 mg/ N/ H L HEZH L T\ 5,

AEFEEST., BAMNBRENITERA SN TWD [ va B kDI

12



WL, BROCEE R - REREREF B TORINTEEFERROHOE
REICEENTWD EFE XD, Fo, HREABEREEFEZT ORI EE X
5. 20 WL ED NT, FrEREEAE N M ORBHER L ZER L WGEIT
1.14 mg/ N/ B, BET 2541 6.14 mg/ /A ZBAEDOSH OB & HEZH L 7=,

(3) Ju.ﬁ&’fj'/

D BEHORMYE L/-Co)/n\*% RESIEREDIERE

Ak L VEYOE 2R, L I E R ORRERIZOWT, THRERER ] 1[Thnz .
HNE<TIE THiEE Heh \rﬁ@7Wi:7A7V%:7AJ%@%@ﬁ%
aﬁ%m%@ﬁ%mw@%MTwékm%L(%%2 33, 34) , =EL
(1) oELBb, BURIZEWT THERH ) 28I 2 [N H 2 O IFILK
DHTHY ., 20 WU EDORANITHONTIX,  THiERH ] HROREEA 4 > D%
BuI7eweE LTwns, (B2, 6, 15, 16)

AEERT, BBEEREEFEOMBALEE X, BFTICRMmE LT
GEN, KNTES \HREE LB A A2 2T 2 EEERTEL I i ok DB B E:
. B RN R R R IR K ARSI A pE B AR AR I RS X
#160.2~72.3 mg/ \/H 1W0EHEF L=, (& 35)

10 AFITCA R A ST BRI SE O R IR AEPE AR NI SN T, LT D L Hi,

A

B:

C:

D:

E:

F:

Fﬁnbﬁmw/vm HROHFiEEA 4> O— A— B EE

= [HiBHI N T L) O— A—BERE (mg/A/R) xtifgA 4 OXE BBV T L) ONF&E

=65.58%96.063/172.17= 36.59 mg/ A/ H

BT VI =0 AT B2 A HROEEA 42 O— A— HiBEGE

= g7 LVI=v LT rE=U A O— AN—HEIE (mg/AN/H) xFilgA 4 OXExFEEA 45
HET LI =T ATV E= Y L] OHFRE

=1.4x (96.063x2/453.33~96.063%2/237.15) =0.59~1.13 mg/ A/H

BT NV =va B Y U A HEOHEEA A DO— AN—HERE

= M7 LVI=v LAV UL O—A—HERE (mg/N/B) xWRBEA 4> OXEXWEEA A 5 THilk
TNVI=ULB I TL] ONFE

=17.8x (96.063x2/474.39~96.063% 2/258.21) =7.21~13.24 mg/ A/H

[ SRMEIH (FEER HER) ) FRDOBREE A 4> D— A— A EIRE
= THEEHHEEGRER SN ] O — A —HEBGE (mg/ N/H) xbifgA 4 v O/ [THEEHHE R 1 D5y
F i

=13.7%x96.063/287.55=4.568 mg/ \/H

Tﬁﬂf@zﬁ VoA BHROFEEA A O— A— B EIE

= (s ) 7o) O—A—BERE (mg/AN/H) xEiiEA A OXNE RS U v LA OSTha
=0.0014%96.063/174.26=0.00 mg/ \/H

TR —8k ) HROMEEA 4 o— A—HERE

= [HiEEFE—8) Oo—A—HERE (mg/A/B) xWifEA 4 ORE/ THEFE—E) On T2
=2.31x (96.063/278.01~96.063/151.91) =0.80~1.46 mg/ \/H

G: ThifgT b YU 7 L) HROFRRA 4> O— N— R

= M7 bV v o) O— A— AR (mg/ N/H) xBifgA A2 OXE i NV 7 A o575
=2.28x (96.063/ 322.19~96.063/142.04) *0.68~1.54 mg/ \/H

H: [fifg~ 7 12> 7 L) BRORRRA 4> O— \— B ERE

= [filg~ 27 R L) O—A—HERE (mg/N/R) Gl 4> OXE/ ik~ 712 v L) D4
%

=25x (96.063/246.47~96.063/174.41) =9.74~13.77 mg/ \/H

DL E XY, A+B+C+D+E+F+G+H=36.59+(0.59~1.13)+ (7.21~13.24) +4.58+0.00+ (0.80~1.46) +

(0.68~1.54) + (9.74~138.77) =60.19~72.32=60.2~72.3 mg/ \/H

13



2.

@ ERFIKBEEDER=E
IATNT F—F =8 OKOBEZFEEE T DIGHECEIK) K OKEKDOHE
BEIE, Rk 24 FEEOBKEFEICL D L. B MK KLOVKIEKD EHIEK
BEOFRETIEZENENOL, 0.870 L (B 36) THDH, £ T, KK
LOBMEAHE LI 2 A, TOMEEA A U REIL, SICHEE OKIER
FHTBIT DM A A OFa KRR TORMPRI S FHIEH SIZ 1T 5
PENHRDTZHPIETH D 9.7Tmg/lL (37, 38) THY, ZHxHW\=
fER. 8.4mg/N/HTH- T,

AEERIZ., BEFOHRMNY & L ToEEFERE B ROEEE (60.2~72.3
mg/ N/ H) KOEEIKHEROERRE (8.4 mg/ N/H) Z&F L. BIIEEOWEEA 4
v OFEREIL 68.7~80.8 mg/ \/H L HEZF L7,

2B, ERROKO@QOIENCE S FICEFE AT DMEBE X ORI & L
TOREMBE Z R L TV EEX 65, BnFICHEEICTFET D MEEE
KO & U COREEE O OB EIZ OV T, Florin 5 (1991) kW
Florin & (1993) MN&E(T72 5 A[HEMEN S 2 HAVTZ 03,

- Florin & (1991) (%, EENZBWCHElE S 7= RBRIZSIN L7 ilRE O/

FIZEEN D BT O — HEREZ R L TWDH, BIRESE-gED
MR HARNE RS 2 (R 39) |
 Florin © (1993) 1, BMHFORMBEOREZRLTNDLIHOD, HAAN
DIBEFERL TWLEMBLT LHMEEI N TW RN LD (B 40) |
INHOMEEBRNIMET 201 IRETHL EEZOND Z &
N, INHESZHEIZLTHEIT L2 LI TET, ToM, @Y7eT —% 15
o l-m ., FEOKR D@L OFEEE Iz BT 2B EEIC OV TI3HE
HETHZLiIETERNS,

FREERERZDENRS

(1) RESBEDER=E

F 1 OFREERIC L, EHREESERICH 2T THEEE ] O x5
BEERDDIZSEIHDOAHLTHDL Z 0D, TOEIEIZ OV TR LT,

TERT S onEE Sk (HE) REEORNE EERERDD |12
T, 2019 FEREFELOEFHREFEREOMRE (HE) HEIL., TLENh
352,549 KL/ K N9, 723 kKIL/AFETH D . &ML 362,272kLIFETH D, (B 41)
REWEIZT Fooign) 3, Py EFoREEZFERETILDOLH DM,
BRSO E T X, REBELOHREEBEN TSR E ) 21k E LTE
HBILTWVDHDEFEL, MRS VITIT D0, REBHLOH RN
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DOiGE (HE) HEZENEICBIT 25 E ) FEOERERE L 272 L TW5,
(MR 2)

T, BRBEEGEEFEZ X, AEICE T 258 58O FE B EGE &
(362,272 kL/4E) ZRKAAD (104,013 TA) TEBRLU7ZMEZKA 1 A%720 D
SAEIHOEMPBIERLMREL (B 42) . &5, BEIBENEEOEMIC
R S CHEILE 1L, Eﬁ%’%ﬁiiuéﬁ“b'i%%rﬁb\ 0 oo A [ Refat
FE - RERERETICBONT, BEEEOCHSE (BIZ 3 BLLE, #GlER 1 BY
k@%@@%ﬁlAuiﬁﬁfékﬁébtﬁ)@%é(ﬂ%%)%ﬁkkmm
FULCHRELESGA, 1 ANV oSEHIFEO—BEREIL, 46.5 mL/ A/ &
HiHLTWb, =2, 31)

AZERIT. 5 EIEPFEDOEMICELG SN TERESN D Rt Z B E L.
46.5 mI/ N/ 55O —A#ERE S Lz,

(2) RESHEIMLODIERE
@ RELR
HIRS B EERER (X, S E OB CTHA A EWifgA A Tl 5 &
BERXHELTWDLEN, AEESIF, £ 1 OFHEERIZEBIT S8 L TOR
REEAER (2 mg/L) OWEEHN S E DB HFIEA LIS a 2 0E L, K
HEWIEL D5 E DD b O O EIL, 0.234 mg/ A/H 11 (KL L
T) LHEEF LTz, ok, FEBEOEIEIX, Lo ELY Ve E X
7

@ tRAA>
AZFEEIF, £ 1 OFHEERICB T 8L L TORKEFE (2 mg/L)
DOWEEHIN 5 E DO WMPIERF LS e a2 E L, MHAEREZOSE SR
D OFA A ORI, 0.093 mg/A/H 2L HEF LT,

@ MEAA >
AZEEIT, R 1OEHEERICEKIT AHEEH (1) FAKfMmE L TORK
i E (10 mg/L) OREESFEZTNL, TOEENSE HFEFIEF LSS
ARE L, HEHEELEZOSE SN L OREA 4 OB EEIEX, 0.179
mg/ N/H 138 HEE L 7=,

U fFHEEREZOSE HENDOMBIROEBRE (ks L)
=R EXS L ) BEHE— B EBIEREEH (1D JKY 051 &/ DR 1 &
=2 mg/LLx46.5 mL/ A\/H+1000%159.609+63.546=0.234
12 EERES DS L SN DA A OFTRE
=RREERFEX S E S EHEE— B EIE
=2 mg/LLX46.5 mI/A/H+1000=0.093 mg/ \/H
B EHEHRELWEZOSE SN OWEEA 4 OEBIE
=RKXEHED [FHEEH] <58 5 EHE— B BIE XGOS 1 &k 10D FKMY o551 &
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(3) EMEHHFDOE LD

AZEEIT, 2. (2) OOLBYEEIHENO OMBEHFOEIE%Z 0.234
mg/ N/H (fEARP L LT) LHEEFI LT, £2, iAo TiE, 1. (2)
D LR BUEDEREIL., 20 MLLEDO AN T, REEREH R R O EERE R
ZERL2WEAIX 1.14mg/ N/ H, BT 556812 6.14mg/ N/HE, 2. (2)
@D LBV SEE IS OEEEIL 0.093 mg/ N/H EHEEF LT, S 61T, Fifg
AFATONTIE, 1. (3) ©LBYBIEOEREIL 68.7~80.8 mg/A/H &,
2. (2) @EBYEEIENLOEREIL 0.179 mg/ N/H EHEF LT,

=10 mg/L.X46.5 mL/ A\/H+1000%96.063+249.69=0.179 mg/ \/H
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m REEIZEDIMEOHE

WL, 1. 9. LBV, SEIWITEIME, 1 42 KO A 4 12
BT D EZOLND T END, A 40 KOHIEA 4 BT 58S
WA THEFESH) OERNEIRE L O FEICBE T 252175 2 & & Lz,

A A NN TIE, TSINREE [ 7 v a VR (2B T 2HADIEN, £
SN 2MIAR D F -7l & L TR SN EERHZ DWW T O RE 21T - 72,

WiRE A A DWW TIE, RS Thife s Y v 4 (2013 4F 1 HEMEE
ZERRE) THERNBIBITRE LI AP SN TEB Y, Z0RER, ZetEicBia
MIRNEZINTWD (BH43), F7o. WIRHnE g7 VI =0 L7 =
U A, BEET VI =T L0 U v A (2017 4 12 A BB EZEFEESRE) T, I’
IR E TRRER I Y v &) O, Fi-2MmEIERED ST pnizh, L4t

IO H LT EINTND (B383), b, £Dk, Hric/emilx
M@%hfwﬁwt@ AT E T, wwabﬁwﬂémﬁﬁmﬁb@w:k
L L7,

. RRENRE
( 1 ) Jltﬁgﬂ_]
WiERER 2 SR & L7z Fn X, LT B0 ThdH, B, IWINYREHMmE
(7 v = Pl | I ERER & R E & L T RN EN B O R R oOFERIE ST
AV AR

@ ®UR, 2. KB, H# (5 ) (Johnson BU Lee (1988) ; OECD

(2014) IZT5IH)

Long Evans 7 >~ ~ (Hf, 6 VL/EE) (2, Wifgdi (1) FoKFny) T L 7=8
SAEE (ERH oS AIRE 140 3.5 mg/kg\ 5.4 mg/kg, 10.5 mg/kg &}
26.4 mg/kg) % 2WM G2 7-%. 0.9%4FFLRIE/K-5 mM 7' U & R L7
67Cu ({LFREAE]) ZMER L, FH% 6 HED 4 HMEFELNIRE
BREL L, #AE K OYRP~OHEME R OFEEF D 67Cu D K eig M2 HIE L,
FDIN LN T v A R OREDOWIER 152Kk 558 FBR 116) 2AFEmI A TH
%, ¥7-. Long Evans 7 v & (I, @A, 6 IL/HE) (2, milgsd (1) 1
KT TR LSS A AR (BB O S AR 140 0.40 mglkgl?, 1.7
mg/kg. 3.5 mg/kg. 5.4 mg/kg, 10.6 mg/kg XN 21.1 mg/kg) % 2 A5z
7ok, 67Cu ZfHRTESR L, &R 1 & RERO FIETHOIEIANT o 2 ED

=
SIS

-
39

Z v hOFIEREIL 5.0 mgkg KB (3R 44)

SHOEDORINE= {I-F+(F Sf/Sm)} /1

[=SAOBEEUE, F=SAO M Pe R, SE=3E{E O s Gt Sm=/ikO i biEtE, F-Sf/Sm (X8R0 FFE N
RIPEPE R (— BRI U 7280 i5E ~0 e &) %77,

JRFE TliL. Experiment 2 RSN TV 5,

0.40 mg/kg IIHiEE#H (1D AAFPZEZTRML TW Wk E X b,
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WA R A2 RD D & & HICEME KL OREBH IS, I, B & O o6
BEZRD 5B GRBR 2A18) & Long Evans 7~ b (., #EsAH, 12
VC/BE) (ChRERe (1) FKFY) TR L 783 Akl (BEH R o8& AR B
14:0.40 mg/kg!”, 1.7 mg/kg. 3.5 mg/kg. 5.4 mg/kg., 10.6 mg/kg M TX21.1
mg/kg) 5%, 1 HERZIC-BiERE IS, EREHOFHD T » M 67Cu
ZAPER L, SREFEOIKRD O F v ME, 67Cu TR L 7= &85 Ak 3 g

(GBREEN O8E A& : 1.2 g, 5.1 pg, 10.5 ng. 16.2 pg, 31.8 pg. 63.3
ug) % 2 BN CERESE, A=V AT 4 7% —T 14 B 67Cu Dif
FrEz2HE L, 67Cu OISR 192K 5588k GRBR 2B20) 235 ST\ 5,

RBR 10 ONTEAER 2A DY 2B OFER, SO T R OFE A N R
PR, IS NT A BOWRIE, ey Uik 2 o LB0 TH
D, BHGEIHE R D1 EWOEME P NREIRE RS RIBIZEML ., $#Ho&h:
) 3.5 mg/kg 7*5 10.6 mg/kg £ TICB W THDIL AT o A2 EITRD B
T SHOBEDOWINRITHR KT 48%H 0 . AW RO &R 5 &1 %
K RDIFEHL IaoTz, £z, WBh 2A OFER. AP, Bl O o oo S
JEIX, 3 DLBY THotz, Johnson KN Lee (1988) 1%, SO EHEN
WX DIZEHFOEDOWICRPMET L, #EFANERMPEE &I 27290,
B L@ REE S IFEERICHM IS L LTWD, 7o, SO ME M
FRIZIE, SOOI LD HHEHEDIZ O REETHDH ELTWD, 2k, [FNK
FHRERL OB —NVRT 4 0 B —% AW TZH O B TA B ZEIL R0 5
2R, R—=NVART 4 o X —HT5E, FVAERREL Y ESA K
M BHoTz LTS, (B 45)

x2 MOEEP, RPRUVEFEDGRRMEHFERE, N T AL VICEQRINE

AR 1 B 2
i
D (mg/kg) 3.5 5.4 10.5 | 264 0.4 1.7 3.5 5.4 10.6 | 21.1
P
7| (ug/H) 5620 18610 (156411473415 Tl | 33+2 | 63+4 | 9244 |180+14{403+22
&
B D F e v e
- 34+4 | T6x7 | 138+2 [431+£13| 5+1 2444 | 43+4 | 78+7 |163+17(358+33
=% (ug/H)
B D PR H R
(el 3+1.1 | 3£0.7 | 4+1.1 | 5+0.9 | 1+0.2 | 2+0.8 | 3+0.3 | 3+0.6 | 4+1.1 | 5+£1.7
-~ (ng

18 JHZEClE, Experiment 3A Lit#i STV 5,

19 67Cu OWIE, 67Cu DOFST MR ZHIE L%, B RER], o REEE GEE U0 67Cu) DOxtEk
Z7ay b, &x OBIEES OB BHEM Lz,

20 JHECiY, Experiment 3B L it#i & TV 5B,

21 6TCu OAEWZIPERMIL, #5% 3 HEND 4 BEETOROBEROESN LT v hO2FRRF T o v
FOMEENSHEI LT,
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AR 1 R 2
&l
o | (mg/kg) 3.5 54 | 10.5 | 26.4 | 0.4 1.7 3.5 54 | 10.6 | 21.1
B
'z‘ (ug/H) ™ [56+20 [86+10 [156+11|473+15| 7+1 | 33+2 | 63+4 | 92+4 |180+14[403+22
i==7
G DI N T >
1945 | 1144 | 1441229425 | 2+0.2 | 8+3 | 18+4 | 11+7 | 1349 |41+15
A (ug/H)
(i oD AT N K]
P D PR 5+3 | 1445 2245 [38+14 | 1+0.2 | 4+1 6+2 | 15+5 | 24+8 | 46+4
(ug/H)
iR DB DY =R
(RN AR AR 48+8 | 2946 | 25T | 17+4 | 46+4 | 40£10 | 41+£6 | 30+5 | 23+7 | 22+4
=) (%)
EROPIN . (A
—IVART 4 I D
N — — — — | 87+£10 | 63+17 | 5448 | 54+15 | 48+12 | 2545

V=) T
(%)
67Cu DA FHY
e (R—v
. — — — — 2.36 | 2.32 | 2.23 | 2.13 | 2.07 | 1.96
RNT AT H
—3%)  (H)
TE) BT R S TR (R, YR 2 T A OB O H e Ly ),
%3 HiE. BEEVmMERDOHRREE®
ke (mg/kg) 0.4 1.7 3.5 5.4 10.6 21.1
58 (ng/H) 7+1 33+2 63+4 9244 180+14 403+22
m %% & o 4

5+2a 33+20a 824+10b 85+8b 98+26b 87+11Pb
(ug/dL)
BT i o § (pglg

2.4+1.42 | 9.5+2.3> | 13.8+1.7¢ | 13.3+1.4¢ | 13.7+2.6c | 16.0+2.1c
B H)
B o8 (pelg
1) 4.940.72 7.5+0.72b | 9.5+1.3bc | 11.84+1.3c | 12.7+£1.9¢ | 17.6+4.2d
L

) BRI AR A AR R 2 (R, AR A SRR ORI ORRHEH 2 L, ),
d: BT EXFERERDITRNOEIIFERICE RS (P<0.05),

a, b, c,

OECD (2014) 1%, $ADWRINRZ WE L TV D& 7R B EBROFE B2 K £
Z. T v MISHOWIhFE 2 E D, PR Z S 3 2 & TIRSEIC#sT 5
ZEDVIREN, BT OHRBENEGL D . SOWINENMET L, #EEF K
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OANRPEDOEDOPHERIEIMNT 2 & LT, (B 46)

@ IR, . HEtt (v k) (Van den Berg U Beynen (1992) ; OECD

(2014) (ZT3IA)

Wistar 7 v b (I, BEENFIZSE LT 9 ILT D 2 BEZHED) 12, $E A
B (B OEAIEE 14 1.0 mg/kg?? (AKX ZEERE) XX 5.0 mg/kg?s
(FRFe e EkEE) ) 2 28 HMl G %, 11 HA2S 13 HAE TOR KLU 24 H
HNS 26 HEBETORIC, #EFROIRFTOHFZRET S EEHIT, 24 HE
(2 64Cu FEfR & JENEN G- L=, R—ILRT 4 H 7 X —T 64Cu OEF %
BEAZHEL, Ao~ o 2 —7T 24 HEDD 26 A H £ TOHEM P K OVR
D 64Cu ZRPET DN TN STV D, T, slBRE& B Ik & gss
ZEAEL, SHESHE STV D,

ZORER, SO RENT ORI 243K 4 O LB THY | HOBIEND
e ORI D BT ONFERFE Do T, FTo, 64Cu DR L OFEFEH
PEt R N M e O g as ORI EZF R 5 LTE 6 &L FBY T
B0 MRE N O g O SR BE I, S Fe R fRBHEE & Pl LT, SRz Rk
IR o7z, E6I12, 64Cu DEHRFFEIL, FOBIREN D LWIZERE L,
SR 2 FRlBHRE K OV I8 2 fBHRE O 64Cu D AW -, =21 19.0 H
E6.0 HThHoT-, (B 47) ,

=4 FOERE. EEDOFBAO N FORINE?

B OIS AIRE (mg/kg) 1.022 5.023
foERE (ug/A) 12 74
#EPOHE (ug/A) 4 43
D FLHTF OWILE (%) 70 42

1) FREEBRLGT: 11~13 H & 24~26 A DfE, FEEHFED T » b 9 JLDEE{E,

x5 CuDRPRVEFEDHEME

ARk O E HIRE (mglkg) 1.0 5.0
64Cu DR FHEMEE (%) 2 7
64Cu O HLEH PR (%) 6 21

) KRB 24~26 H OfE, S REBDO T > b 9 ILOFHHE,

2 JFEETCIE, B L RS TV D, 6 BIORIEDFHEIE 0.8 mg/ke,
23 fifgd (1D TR TR, RT3, FHRE S RS TV 2, 6 BIOMEDFIIEIT 5.3 mg/kg,
2 GO LG ORI (FRHE) (XL T ORE TR L,

D LANT ORI (FEXHE) =100x EROEIE —EFEh OME) HHOEIRE
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&6 MERVXEHRTOMEE"

FABH P OGS AR (mg/kg) 1.0 5.0

4% (ng/mL) <0.1 1.09
Jlig (ng/ g HLEE) 6.49 10.33
Lo (ugl/ g WLEE) 11.76 20.44
Bl (ng/ g W) 8.84 17.01
Jefig (ug/ g WLEE) 1.50 5.29
e (ngl g WE) 1.48 4.52
H (gl g HLH) 2.05 2.74
R (ngl/ g WLE) 0.90 3.65

) RO T v b 9 ILONEIE,

@ IR, #HEM (5w k) (Vanden Berg 5 (1994) ; OECD (2014) IZT5IA)
Wistar 7 v b~ 25 (ffE, 3 s, 18 IB¥ > 2 BEIZHED) 1, #ERfEL (K}
HOHEAIRE 141 1.0 mg/kg?s (R ZEEHE) i 5.0 mg/kg?T (878 i
BHE) ) 5%, RIS UEEE T Y U A8&EH#E (0.05 mol/L, pH
5.4) THMR L7z 64Cu K ChEak L 7o A BEH A R O e G- X3 64Cu ik & IEEN
BehH L, BEEEND 96 Ktk T EMR TR —NVRT 4 B v X —|2 X
DR OBEEEEZFHIIL, SHOEOWRIELZRD 55 R 1) 2FEEL
TWb, HEAZ Y 2a—/LZHonW T, 0 A, 21 HAKW42 A H ’%ﬁmz
DTy hdHH, 3PEDT v MIIE 64Cu ik L CREFIZR S5 L, 7Y 3 Uiz
64Cu ZIEMENZ G- L, £7-. 7T HH., 28 HANO 49 HAHIZ, HIJE/rbﬁE&EL
L7277 v MOITERERNERS, siEEENRE LT v MOXIRE®RE LT,
X, OHEMD 14 HHA, 21 HAMD 35 HAKXWN42 HHAMS 56 HH F
TOMICER LTz, F7o, ABERDUIE TR MK & T A SE L7z,
I, FEEAZF Wistar 7~ k28 (K, 7ER) (2, RERBALARTO 10 H [,
#ilL LC 5.0 mgkg #&tefilkta 5 2, RERATHM oKDY B o0 B H)
:\ MEBICERATE T v b 6 ILIZEE I =2 L —2a &7V, EOVDT v
ITRABR 1 &R CREINAICIG U T 24 B9 2 BEICEI L, &R EIRE 24 T
DHIHTw M GILICHE =2 L — g 23Rk 7. 14, 28, 56 A BIZITV,
SAORR Pt E A2 RO DR GRER2) &% L T\ 5, HEREIME 7 BRI
HHREBEOHE, OBENGTHH, THEMH14HH, 21HEN”H 28 HH,
48 HHH 55 HH £ COMICHEME AL 72, M IREOHEH 2k E %

2 GOEDOWINEDORER THREOLEEE (CEAMHEEFEHERZE) ([Con T, &5% 14 HEIX 178+3 g, &5
% 35 HBI1X 2704 g, #5456 HEIX308=6g TH-o7z,

26 FEETCIE, FEMEFEHIN TS, 4 BOREOTFEMEIL 1.1 mgkg,

27 s (ID) HoKFI 2R LI, R Cik, FHRMESFEE STV, 4 BORIEDFEYEIL 5.2 g/kg,

28 SEHAE CEMEEAERERRSE) 12OV, 0 A HIT 148+5 g, #&E5% 7T HHIZ261+£3 g, #5% 14 HHIT
284+4 g, ¥H#% 28 HEIL345+6¢g, #5% 56 HHIL407T=9g Th o7z,
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B <7osb, QWD 13 REICHAM 28R L, MHH i ElE, IR OBEE % 1.0
g/mL &E L CEHEEEZHWTHIE L,

ARBR 1 OFER. SO ENTOWRIER 29 VE ORI =R 30 Z{H i NAIMEHE
g S ONCIUEF L Ol R OFIREEITR 7 KR 8 D LB ThoTz,
SO GEN D7 E L SHOWULD BT ONENE - T2, SR Z G
Tl AR 14 HURNICH OB L7223, £ D% ITZE OHEIEN
WD Ip e oz, SR ZEERECTIT, o F M rh P& 2 KIg s L
7o Fio, 64Cu DOIEWENE G L 2 AW FEH I, AR Z EREECITA
Bl Lz, 2B, RINEIL, Johnson & X Lee (1988) D[R A7 RIE
WXV RDTEL Y @ oT,

Fo, R 2 OFER, SO FHEHREITER 9 DLB Y THY | HiF LA
BHEEIZ el U, SR Z BRI ZEi o By R PRtt &3 D7 < L b3 BR 7 B A
MOAREICHEAD Lc, iR EIISREHEMA CAEERNRDO bR -T2
(3K 0.30 mL/100 g 1K)

Van den Berg & (1994) 1, $AKRZEEEETIZ, SHOWINGHENEE Y |
REH-Hr OFF O PEHEDN A L7z Z L 1X, Johnson M TN Lee (1988) DiRiEG & —
BLTEY, ZIUTSRZEERECIB T 64Cu OAEY AR 2 N L 7=
TEERFTOILOTHDLE LTS, £, ST RO L H PR
FEITAY 0.2 ng/100 g (REE/RERT . S oo 058 PR SRR B 13059 0.3 pg/100 g
RE/MFHTH Y . 2, SO H PR # 68 o NI MR O K55 &
DLHEVWIHAELFFT2L0THD E LTS, SARZHEERECE, Bk 7
A H 2> S8 DR HEER FE K VAR N R ESEM A RIS T L7z, 4
KZFAEHEE TIZEAORENE T L T2, SO REH oA 1L, 87
DOARREZ = 7 EFEAIRREIC T D7D E R IR REA =X LTH D
EEZLNDHELTWVS, (Bl 48)

£7 HORNTORNERVEORINE GRER1) ' =2

HokhE | FOENTO | SOBEOWIN | o FEEFNEME
(mg/kg) W (%) £ (%) PRt (ug/H)
Wi 1 1 46+ 4* 72+ 6 3+ 1*
(B 0o~14 HAH) 5 32+2 55+ 5 16+ 3
i 2 1 48+3* 66+ 3 3+ 1*
(5 21~35 HA) 5 31+2 56+13 22+10

29 BT OFOWINR= (($RAOBEE —FEF h o) ARIOBEE) x100

30 EOFARINEREZ KD L7212, 64Cu BEHENT G- KT 64Cu JRAFEE 514, & & 12O TRERIZ IR, #Eihc %
WHBER R ORI A Ty N LTV T 7 BB LTz, 4% OMEROERRES &2 4MF L CTE Lz 0 BT
Zked, 64Cu IR 5% DY % 64Cu IEIENIR G Z OUI TR L, 100 ZH#NT TEI L2 b 0 %2 E ORI
RELT,

31 R o> ZE(E o N R MR = SR D EL D WR I 5 — SR 0D FL> T DRI &
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HokhE | FOENTO | SOBEOWIN | o FEFEFNEME
(mg/kg) W (%) £ (%) PRt (ug/H)
I 3 1 53+3* 58+ 7 3+ 1*
(75 42~56 HH) 5 22+3 52+10 24+ 7
W) HEIAREBICOX, T v b 3~6 Lo FHfE -,
w2) M) fFE2ofiE, 5.0 mgkg HE5HEOHFEZEHY (P<0.05) .
x8 MFEHPRUFEHOHFEE (LB 1) *' =2
EiG[OEECN i 1L 4 O SRR JF ik o> Gl g
(mg/kg) (ug/mL) (nglg WLHL)
I 1 1 0.07£0.04* 8.3+0.7"
(A8 14 B H) 5 0.93+0.04 13.8+0.4
I 2 1 0.24+0.10* 9.9+0.5*
(7% 35 H H) 5 0.96+0.04 12.2+0.1
I 3 1 0.61+£0.11* 10.8+0.5*
(78 56 H H) 5 0.96+0.04 12.7+0.4
1) BEEARERICOX, Ty b 6 Lo FRfE + fEEEE,
E2) I*] FEoffix, 5.0 mgkg %5 EOFEXEHY (P<0.05) ,
x9 HOEARHHE (RE2) *' 22
R DS A i D NEIH- H B B
(mg/kg) (ng/100 g ASEE/REH])
0HH 5 0.29+0.12
W1 RBR7 AR : 0-0220.01
5 0.11+0.06
W2 GBR14 B A) ! 0.0620.04
5 0.24+0.07
Wik 3 (B 28 B A) : 0-0520.02
5 0.16+0.06
Wi 4 GABR 56 HH) ! 0057002
5 0.19+0.07

E1) BUEEAREFEICOE, T v b 5~6 LR = FEHERE,

2)

@

M) ft&xofEix, 5.0 mgkg HG5HLEOFEEEHY (P<0.05) .

U, #HEft (E k) (van Ravesteyn (1944))

FT o FITEBNT, BEERRAN 34 (A &tk 235, B: B 30, C:
ZME ;26 5%) I[EFOREE 6 HiMEREE (FE1H) . 0% 150 mg/ AN/
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H OmiEedl GEMARIE 32, §i& LT 114.56 mg/ A/3 A 33) % 3 AR O&KEE
L. #EBMES 6 B 34, #EEFOHFERELZRET S G5 2 #) #E (&
BR1) ZFEmBLTWD, ok, 1 BV TH, [FERICEME R O E %
HELTWD, Fiz, @EEERA24 (AKUB) oW TiE, o e
ZRET 5B REr2) #EEL WD,

B 1 OFERL, SO BT ORI 351%, #ERE A 1% 29%., #BRE B IX
27.5%., #WHH C X 24% TH o7z, F7o. Ak 2 OFER, #BRHE A L OWER
F B & BRI RS <BEN L 72, van Ravesteyn (1944) %, B%
5 AR EBLROKE LT8O 25% 08 HALE BRI S, & 5-BtAH
5 6~9 HHETIZ, BE LIHEEHHD 65~T5%NHEEHFICEIN D E LT
Wb, SNHEENDSRINSND Z ik, REHEB T HE S B 5
D2{ELL EIZ o TnD Z M amndE LTS, (&M 49)

® ®RUL. HE# (B ) (Turnlund & (1989) ; OECD (2014) R U EFSA

(2015) [ZTEIA)

KENZBWT, RN (B 12 4, Fn 0 22~35 5%, £ 1 HHORK
;7113 kg6, EBR 91 HHOIKE : 73+3 kg) (IHiEEHH GEHAM) T
"Lz AE (BEPOHFZAE3: 1.68 mg/\/H) Z 24 A (B 1) |
WICHEHE (BEPOMEAERE : 0.78 mg/A/H) % 42 AR (4R 2) .
SHIEHEHE (AEPOHFEAE 753 mg/ \/H) % 24 HiE (R 3) &
BEE, 72, SFOWRINEZHIET 2 72O ICHERBIARIC M Lz 6Cu (Bl
i (II) ) #1183 HH, HIW2® 7 KO8 HAWOZ 31 XWr32 H
H. #i{] 3 ® 13 H HIZEIEH, 24 A ALEESHTEZ VT 6Cu 2l
E LT, SIORNKRMEDFEFEH~DELEIX, B 1 &M 3 xk%o 18 HIM.
AR 2 13 e D 36 HRENZ W TR T,

ZORER SO T ORI 37 ORI O NIKVED ZEE H ~D K& 381%,
F10DLEY TH-o7=, Turnlund » (1989) 1. SHOWIRII AT H DO
BREICKF L, SERENS L 2DI1FE, WMIERMETLZE LTWVD,
Fo. BERENSEL RDHITE., SHONKMEBREENENT S L LTV,

32 FRERAOFX G (150 mg/ A/H) RUSRICHAR L2 & &0 3 HREOF SR (114.56 mg/ A\/3 H) #B5EZ 5
L RBRICHWMERSIX, FiERsH (D) LA THDLIEEZDND,

33 [THARANORFEIEAE (2020 4iK) 1 TiX, $AOMA LEET 18 MLl LD B4 —HT 7mg/A/H & &N T
AV

34 ghERE C TIX. B 2 IR TIRFICR OB G LI MBESRAN 2 CEM L —HIZHER L TWD Z L 2R T 5729,
2% 9 HEICERE LT,

B KNI SN IZMOBEIG = R0 G E—FEFEFOMHE) MO S5EX100 & LTEHLTRBY, EEIZ
D RNTORINEEZRLTND,

36 S5 A ERA S

37 65Cy ORINE=1BI S 7 65Cu D& —6Cu BE#% O#E[M D 65Cu D&

38 WRIN S e o T B HME (R dMEICRI S o7z 66Cu DEIEERUI- b D) ZHEMDOMFENS
ZELBIWTHH L,
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SHIZ, BEPOHEZAENLBDRWIEE RINABZ S <ikbEER
A hBR=VIRA Y P THDHZ L ZRRLTED, EREND R WERN
BENPLT D E, MNSNLTEREZE LML, £, BFETO@EH
BEAEWSGEIE. BRIERMET U THERI 2@ OWIN 2 585212 <C 2 LET
9. ZOERREIINEMREDBEINT S Z LI h o TRESN D LT
LTWs, (M 50)

£ 10 SHDERMNTORRERVRAREDEFEHADIELE

I 1 M 2 I 3
1 %
EiT[EFECR s 1.68 0.785 7.53
(mg/ A\/H)
§i D FLNT DY 36.3+1.3 56.2+1.1 55.0=1.5 12.4+0.9
(%)
#il D R D FEfE H ~ D 0.61 0.36 0.33 0.97
& (mg)

) BUEI P E AR e R,

OECD (2014) iZ. Turnlund & (1989) (TEELHETHY . (EHHTX
HEDORNTORINREZRELIZE L TWD, £72. ZOMEEENS,. &
INMRDOFTHEI OB TH D Z ENREBENT-L LTW5, (B 46)

EFSA (2015) (3. R RZEES (SCF)  (1993) 7% 0.79 mg/H %
42 HEHR L7 BT HHFORENME T L7222 > 72 Turnlund & (1989) @
eIl iko & FHLERE (08 mg/H) #RELTCILICEALTWD,

(ZH 51)

® WRUN. B (E ) (Turnlund & (1998) ; OECD (2014) R U EFSA
(2015) [ZT3IMA)
KENZIR W T, EFERRAN (B 12 4, 6 : 2654 5% 39, (KE : RKBRBI4A
i 74.3+8.2 kg, BRI THE 74.1+7.9kg, 1 4MW%) 1T, WilesH GEHAER)
THEL-EHE R (BFPOMEHES: 0.66mg/N/H) % 24 HRE (HHE
1) . RICEHEAR (BFEPOHEHE : 0.38mg/A/H) 42 AR (HH2) |
EBIC, HEARE (BETOWMEAR : 249 mg/A/H) % 24 HIE (G 3)
BE S, £, RBRWIE I, 5 &ICITHBRIAR CIRfiE L1z 6Cu (BRI
(I) ) Z&ETeEIKEF 4 BHERS ., BIO 6 £ I TERIEIE CEfiE LT-

39 P+ A YRR S
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65Cu (Fefudi (I1) ) ZFF 3 EIEARNEG- L., £ Dk 12 HE O o 65Cu
BRA A AVEROIEIC L VET 238 A i L T\ 5

ZOFEF, AW TOHD R 2>T O K NE ORI R 4037 TNZ 65Cu D
HEEFOPEIEER 1, £ 11 OLEY THY, Turnlund 5 (1998) 1%, D
BIENZ VI EEEFER O 65Cu ORI ENE 2D L LTS, £,

ARG R, D PR B O Pttt 28
WA P ThHDZ L AR

B&ETHD 0.38 mg/ \/H TiE, SDREL

LTb\éo

(ZM 50, 52, 53)

RN D8R O Bk &
LTWAN, ZOHMEIT., BFEIC L8O KEE
HEFF T 2 DI+ TldZemoTz &

A D 1%

£ 11 SRAOEMNTORINER VEDORIRZE 2 65Cu D HEEch () HEi ==

IR 1 IR 2 R 3
SHOEEE (mg/ AN/H) 0.66 0.38 2.49
D RT OWINFE (n=4) (%) 54a 67b 44a
65Cu DEEF OHEMER (n=6) (%) 262 12b 34a
HFHOBEDORI =R (n=4) (%) 73 77 66

E) BT,

a. b: & CFPERDITNOMIIAEICLLD (P<0.05) 2,

@ kU, HEit (B +) (Harvey © (2003) ;

(2015) [ZTEIRA)

FEENCIBWNT, RN (BE 12 4, Flin 0 3211 5% 43, (A : 784+
9.3 kg) 1T, WS GEHHEAY]) TR L-MEAR (BREPOHEAHES
0.7, 16&060 mg/N/H) % 8 #fH., 42 HHIZIX 65Cu (M ks (II) ) %
FA[ERE R S, S O WIS J ONIEAZE el D PN [RIPE 48 2 & 2 B Y 9~ 2 3R
LTV 5, #EX6SCu (B ks (1D ) B|HEGR, 14 FREEEL, JE
R KON 65Cu D FAE R~ D PR A I E LT,

ZORER, SO LT ORI 4K NEOWILER 4538 DN IFAZ SR O NIX
PEHCE 613K 12 O LBV TH Y | SHOBRICEIZONWTIE, HH5GRICLDE
BERITRD LN o720, IEEMRSONRERERLREIL, sHAEMHEERD
Ge., BABHEZAELOCTHERGAROLGE LHEL T, AEICHEML

OECD (2014) R U EFSA

0 FHOWHRRIT, FEAEIR L7z 65Cu ORI 2 FIRN G- L7z 6Cu O PRMSRTHiIE L THEE L

7=

4 FARNE 5% 12 B BICHPEN S 7z 88Cu o G- BTk T 551 &,
2 HETE, FEICELRD (P>0.05)] &SN TWAD,

43 SR+ fEUE(E

AETH D EEbh b,

WU RO T ORI R= (65Cu D% 58— #E{Hd 65Cu &) /65Cu O 5&

B FOBEOWIL R = (5Cu OG-8 — M ©Cu F+65Cu OWRMEEKLE) /65Cu Of 5 &
46 JERTRRR 0> PRI P18 O i = AR R oD B oh o0 B — JEARRR S O e h e+ GEARRRER O & Ferh B &

A7z 65Cu i) /65Cu Dx5-=



=, (M 54)

& 12 DR T ORINER VEORIREL NICIFFHRONREERLE™

o (mg/AN/RH) 0.7 (RHH) 1.6 (FHE) | 6.0 (BHE)
SRAD BT DY (%) 41+12 42+15 45+13
HDOBEDOWILE (%) 48+13 45+14 48+11
AR ORI A &2 (mg/H) 0.45+0.25% 0.81+0.16% 2.46+1.11
TE 1) Bl 1P i+ e,

H2) [+ fhEofid, SEEREAROMEAEICRRS (P<0.05),

OECD (2014) (%. Harvey o (2003) ORERIZHOWT, $HOBHEN A
TR OBEOWIINRICHE BB E KT S RholzZ &0, FHERICBIT S
BT ORI EBEDOWIINEOMENEMB L Tz Z £iX, Turnlund &

(1989, 1998, 2005) DXIRLEWEHRT—4 (Van den Berg & (1994) )
EXE AT HEREMLTND, (B 46)

EFSA (2015) iZ, Harvey & (2003) ORERAZ & ek N & xf5 & L72F5E
MR EA, BAERBPOOMOWINEITH 50%LEXTWD, -,
Harvey & (2003) OFRERIZOWTIX, JRP, 1TH. B TOELNHE I 1
TWRWZ EEBERHL TS, (B 51)

IR, #Eitt (E k) (Turnlund 5 (2005) ; OECD (2014) R U EFSA

(2015) [ZTEIA)

KENZFBWT, BN (BP9 4, FldEipH : 26~49 5%, FHIARE : 74
kg (M 1) . 76 kg (W 2) ) 12, $lL LT 1.6 mg/N/H BE2EFLREE
18 HREI 2Bk U 1) #EEL, 20k, BHRORBRELOHE L
T 7 mg/ NNABZELHEY 7Y A~ (Wilgdl GEMAE) TR 4 129 H
MRS, S6IZZ20%, il L TR 7.8mg/ A/HOERE 2D X5, dilk
LTC16mg N/EEROEEROHE LT 6.2mg/ N/HZEG0EY 7Y A |
(hiledR GEMARB) <ifd) % 18 HMIEH ST 258k (i 2) 2% L
TW5, o 7 HBIZ#ERE 3 AIZ Turnlund & (1998) & [FIAEICHE R
IR LTz 63Cu (BBfbdl (ID ) # STkt 2 8EsH, o 6 Al2ix
HEFRVR WL CIRME LT 63Cu & FRIRINEE G- L, #8218 U TR & M AL,
FUELEST T A EESWIETCu ZHIE L, $ioRINEZEH LT,

ZORER, FORF K OFEEF~DOPEM &, 63Cu DR R OFEHEF~D F
FHHEME R ONTE O LT ORI ER 48}k NE QWY 49133 18 D LBV Th

47 Turnlund (1989, 1998. 2005) TiL, EDOWINRIZOWTHERZLIZERD HAIL TV,
8 GHO AN ORINRE= FFHOBIRE—MOBRE 12 HBICEES P S 72 68Cu &) x100

9 FRAOFOWILERIT, BT OFRILERZ BCu 2 FIRPIES L 7o 8 O RIS M Pk Sz 69Cu o
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o772y AR K OFEAH P ~OPEHEIF N 63Cu DFEH P~ BRI =Rz
OWNTIE, B 1 Sl U CHIR 2 A EICE . —F 63Cu DR ~D R E
BEMERIZ oW CIE, Wi 1 &b LTI 2 AR 272, (PR 55,
52)

%13 WORTPRUKEDOHME. ©Cu ORBRURES~OREHHHHEYL
YIZAD R ORIRE R U E D RIREE? |

IR 1 Wi 2
s & (mg/ N/H) 1.6 7.8
FDRP~OYEERES2 (ng/H) 202 26b
FOFE R ~OPEHERE? (mg/H) 1.62 7.1b
63Cu DR~ RFHHRIERES (%) 2.1a 1.3v
63Cu DHEEH~D FAFHHRMERES (%) 27a 46b
Fil D T OWILEES (%) 29a 16b
FOE DRI (%) 40 29
a, b: L& XFRERIITRNOMEITAEICELRD (P<0.05) .

) BT,

) B O 7 B HURED 12 BEIZET 52— 4720 oo Fadkt R (n=9)
HE3) #HIRNZE G2 5 12 Ao 8Cu OFHRAFPEIESE (n=6) .

) WIRMEPE OFIIERT (n=3) .

OECD (2014) !X. Turnlund 5 (2005) 725, R72 EFOHPEMEEIX. B F
BT DD~ A F—7e PRk CH D LIEML TV b EHME L TR, B
B DO & Z sk < EE~OPEIA, v MBI T o8OI 728k
MRECTHDHE LTS, (B 46)

EFSA (2015) (%. Turnlund & (2005) OHFZERNTTORKIZ L HIRKEE
BLTWARWZ EEEML WS, £/, Turnlund 5 (2005) % OHFFERE
REEEx, RPOHIZ, BFICIMHOBIEICIZEAEZEIRT, 11
ug/ H225 60 ug/H £ TOFIFHTHD L LTW5DH, (B 51)

(2) fAESE
W EEE [ 7 v a e 128 W T, Zba VRO RNENREIZ DT
IFOMENGEH SN TS, (&8 56)

ot (Tv k) JbfES (2000))
T3 U ERERA O PR AR KA (0.05 &0 0.10 mmol/kg AE (9 23 KN
45 mg/kg KHE) ) O~ A~DIEIENEK 5% 4 <. gL OV g o4

HETHET D Z LT Lo THRDT,
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RENEGESTZLDWEDRDH D,

(ZM B57)

IR E T 70 = B ) DRITHTTZ AR D AT SR O (AR N B RE (2 4R

LFFIIUT O LB TH D,

0

IR, 7%, #HEitt (v k) (Coudray © (2006))

9, 22, 44 K (* 88l Wistar 7w & (K, 10 VC/FE) (ZHUBRETEL (SR
WZIZRIEEN 2 HVvy, #ié LT 7 mg/kg!4) % 30 HREIG- %, 4 HEDOIZL®HIT
HERR TR\ fi# L 7= 65Cu (elemental Cu) % & T ek D2 & RINAKIANL & 78
RO &L L, 4 AREELCREZEIR L, FIRRHCITE- S5 28R L, 75

RS 7T A< B BONTIE T 6Cu #HET 2R A2 FEi L T\ 5,
ZOREFR. BHEICERIT 5 65Cu OWILEE 50 [T K OVE H D8 & A 1
T 65Cu DEMEH L OR P ~OFEITE 14 OEBY THY, 7 v OB

Ml X DA EAIT 2o Tz,

(&M 58, 44)

14 BREICHITSH 6Cu DRINE, FiEFRUVEFDOHREEEM LI 65Cu DE
BRRURPADHEHE?
9 i i 22 Wl 44 i 88 i
GRIZERE 13 M) | UERE 26 Hik) | (AERF 48 Fip) | GUIERE 92 i)
65Cu D55 71.5+2.0p 70.3+0.62 70.0£0.7a 70.1*=1.1a
BB 5
18.9+8.2 19.6 8.6 15.6 3.7 14.7%5.0
65Cu OWIE (%)
FElige b o 8§ & A 1
i 3.77+0.39 3.34+0.47 3.58+0.42 3.31+0.53
(mg/kg . &)
B H O H R
2.46+0.41 2.37+0.41 2.55+0.67 2.32+0.49
(mg/kg H2H)
65Cu DFAFF~D
. 58.0+6.2 56.6+6.3 59.1+3.0 59.8+3.3
BEME R (ug)
65Cu DR F~D
. 1.08+0.29 0.85+0.43 0.85+0.48 0.93+0.29
HEE & (ug)

) BUEIE. T v b 10 PEOEL)E + FE YR,
a, b: EfF&IFNERDITNOMITEEICE LD (P<0.05)

@ kU, B, HEtt (B k) (Harvey 5 (2005) ; OECD (2014) R U
EFSA (2015) [ZTEIH)
FENCIBWN T, RN (B 6 4. FEEnEiH - 34~57 %) (2 65Cu (AL

0 JHEIZEBT D 65Cu O FRIER= (65Cu DG — (6Cu OEM P PEftE +5Cu OREE)) /55Cu O

b
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i (I1) ) ZFARNEEEG L, #F 42 14 AR L, 512, 4 BFEE,
66Cu (M s (II) ) ZfEo&E L., Mmikz 7 B, #EEFE42 14 3BT 5
R Z I L T D,

ZOFER, FAD BT ORINERIT 383+3%51Th o7z, Fiz. HIRNEL L
72556 OO YRR THIIE LEH L728OBEOWRIEIL 48+5%, #& OB L
72356 OO & THIE LB L0 BEOWIET 49914%TH Y, A&
X Teirote, o, BHIRNE G O5E, 6Cu OFRtRIL 32%, BOEL50
B, WIS 7z 65Cu DR R OHEEE 521 35% TH Y . AEZEIT R o7,
E HIZ, Harvey & (2005) (%, JHAIELRBEEIZ &0 I S 780K 74%03
BrEIN, 20%, 80% N/t 7T A KA LTI IS S,
0% FEICHEPE S D Z LB RE LTS, (B 59)

EFSA (2015) &, Harvey & (2005) OBk %Z &Lk N & x5 & L7-iF5e
fERAEE 2, BAEREDPOOHFOWINHRITH 50% L Ex Tnb, (R 51)

(3) #d
@ HHDHRAFREZ IR (#E5) (Wijmenga U Klomp 5 (2004))

SO OBROFTFREEMIL, AT 1.3~13 mg/N/H EENTWD, BF
POERS L, ZOK 15% B FFMkIE T, 75D DR 85% 73 it =
N5, BHEOABRRE T, OO 98% 3 HH /KB L, R Hi3b
T 2% Lo SR Z b IFIITIRT OPR 2+ 5 2 L Tal
DOFDIEFEZR> TWDHEGRTHLEELZOLND, BENLEBIS LM
1L, EERIBE OREN BRI S, 2FIEITN D, iz Ay, &
WNITERT I BEREAT D, PRI ATET 28 OB 13 LY
AEND, (B 60)

@ HHDOKRAFTRE TR (#35%) (van den Berghe XU Klomp (2009))
BERNOHD R A A AL A &R T 572012, SO AK, 546, HEit
ITEEICHIE STV b, BEMNOERSNHIE, EICEH L+ BT
W 5, #iliFA) 4.5 mg/ H BSHELENICHRE S D25, Z£DITE A EDE
W (%92 mg/H) KOMEMT (89 2.5 mg/A) ICEENTEY . MR, OHIKIC
LOTNIEEND, SO AL SO T BFETliE, WIS v/ 8l
FIARTE BRI 12, IRIE R COMBMIE Y > XV EIEET 5, O KEH >
W ICER D A, TRELE 7T ZI VICERYIAEND, BIDOSDE
DEMECIE, ArtErr T2 U RnmiRfIcdeit s, RN OETE
7e8ilx, FFIECEIATP 77—+t (ATP7B) %4 L CHEHHIZMEIND, D

1 MEH) AR A2
2 ROAKREED S BWINSNTrEBE~Phlt S h =55,
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EED~OPEEIX. $90.5~1.5mg/H B ThHs, (BH61, 62)

K1 fHDOKRAAREZIRX
BBHOH

- R $90.6~1.6 mg/A

31 + -8
ik ) [il=ha g
- ff %96 mg i %92.5 mg/H Y
Jiink=af/F 5 “
BE~95% I A TSR I 8 92 mg/A
L
% 1 ERRE
PAARTEIR
1 #94.5 mg/A -
P72

BE
A $90.5~1.5 mg/B

(61 (—ERZ) 5)

@ o (#ER) (Bost » (2016))
Bost & (2016) ORFLZL D L, ikt FOEREEIZH 110 mg F7E L,

HNCH) 28 mg, B2 46 mg, AFIEIZH 10 mg, IMATIZHI 1 ng/mL O
THHTHEEELED TS, (B 63)

(4) KRBEDFEDH
7 v NIRRT SR A 88 D 45 LB Tl S /s o RINR I

42~T70%, HOWINHRIT 17~48%TH VD | 1T & A LEDORARITIHB W THIOE I E
DL DT EWPEFEITE T L, NEREEFEFRELEITHEMN L, b MIBT
LB TIL, AT OWIERIT 12~67%., EOWILRIL 29~77% Th - 7=,
Johnson & N Lee (1988) . Turnlund & (1998) I MNZ Harvey © (2003)
DOREROFERN D | BEFONKR PP OMEE MR IC R BEETH D Z

38 JRETIL, OB ~DOPRMEITF 0.56~2.5 mg/H LTSN TWD A, 5IMILTHS Linder H (1996)

(B 62) TiE, 0.5~1.5mg/H LS TV 5,
5 FEETCIL, BFMEOHIX 0.56~2.56 mg/H ., FDOEMEF~OPEtEIL 0.5~2.5 mg/H LFTHINTVER, 5l

HILT&® 2 Linder & (1996) (2 62) TlX, #1Fi 0.6~1.6mg/H, 0.5~1.5mg/H ik N T35,
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EMRBE SN TS, HEO+ G RIS =8, PR £ CHPhg~HL
DIAEN, BArTTAI L LTI~ & s, S0 ERPRtREE & L
T, R ~OPEE D 72< . ZL<BEHZ0 L CEMAPICEEMSND Z &R
RSN TWD, SHOEF R, HOREGEENRLL 251FEHL o
720 SDARIZ OV T, Johnson & ¥ Lee (1988) iff (NI Van den Berg & O
Beynen (1992) OBRTIL, $DOEG &% < 72 513 &M & Qg+ o i &
TN L7=, F£72. B POEERICH 110 mg 777E L. FHRICHK 28 mg. "B IZHI
46 mg. FFIEIZHI 10 mg. MK 1 pg/mL ORE THOMATH &SN TWD,
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2. =%
(1) E=EH

@ HRELER

fREHRNIRHEE [2—7 7 X/ —2— k& Fr %o AF 4 = 4]
3 HRMZELZARIE) ITBWT, Wilkdiz $RWE & LizBinmrEliRic

5K 16 DHAEPHRI SN TS (B 64)

& 15 WRELIAICEY DEEFEEORBRAE

W [EIRZERRAS (M (Salmonella  |RitIRSR Tk | e & Rk (f%#Marzin X OY
B\ mstm (in|gyphimurium  |fon 3,000 nM/plate 7% 1 {1 > % |Phi (1985)
ﬁ vitro) TA102) WA | (B 65)
z 57)
a e (S, FilgsR R AR EXEINER 1 i
typhimurium 1,000 pg /plate [i& 1k @ F| (1988) (=
TA97, TA102) HELZ 2 | PR 66)
57
Al (S Tt P % e Pz Pt (fR 3| Moriya &
typhimurium 5,000 ug /plate |i& M1k & F| (1983) (=
TA98, TA100) HELZ D | PR 67)
57)
DNA 15 |#lE (FEscherichia |fiilEdi K |&Hm A E 1,000[k2 M (X #f|Olivier X OY
Rk (SOS|coliPQ37) FiiLY)| nM/ml *! % P b 9E 77| Marzin
VAR = 1E£F) (1987) (=
) (in it 68)
vitro)
AN TE 7w MM [RRERER HK|7.9 . 15.7 | |BME (10 |Denizeau K
DNA A 5% my 41.4, 785 uM |mM t Kz |O' Marion
(UDS) X URFEO | (1989) (&
AR (in HIEZ D |BR69)
vitro) HHT)
(7.9~78.5
uM)
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AR AR5 PEBE &% (EES Z
Yo PR RE |~ U 2 (Swiss, WRla#h FK|0, 1.1, 1.65, |5t (1.1~|Agarwal b
Cm . erump BRGM[F 2. 33 . 66066 meke (1990) (B
% (in vivo) |Id mg/kg R {KEE. 6~24|fR 70)
B [a] J e N B R 1%)
5. 6, 12 KO}
24 W[4
IEZRER v U A (CBA., . |BREESH FK | s & 19.8|k2 % Tinwell & ¢
(in vivo) |5~6 IL/FE) “BHEM |Fu mg/kg KEE Ashby
i B [A] JE e N % (1990) (&
5. 24 X% 48 M 71)
IRF R
~ 7 A (Swiss, M |WREEHI LAK|0, 5. 10, 20[F5!E (5~20/Bhunya & T
BB, 3 UL/EE) & |Fiw mg/kg R mg/kg  {K|Pati (1987)
F A e 2 [a] g PN B|E) 2 (B 72)
b &H#&EE 6
IRF R 7%
7 v bk (SD, 12 |Hil&sR 8 mg/kg RE  |FEME Ornaghi & O}
VT, AEARME) AEPRAT HA A e & Giavini
R, REEhE Rl .. 80 Witk (1989) (&
3 Bebr R 73)

1) FHETIE ImM/ml) LSS THhAE2, Inmol/L] THDHEEZBND,
A2) BHsREEAR T 6N TR LY, WHO (1998) (B[R 74) TIHEREEE L S Tnb,
E3) HRAIREZRER L= RE D0 5 6 7 0LH b5 sEkin 250 L,

FEHRIN I E [2—F 73 —2— b RaX T AF 4= 48] O®%ICH
ZiZEenZmRIIE16 DB TH D,

#& 16 MEHEICET S EGEEIEOHBRME F-LHR)

B AR 4 PR E &S il A Z

?}Tﬁ aRXy N7 vk | Ty NN | RS [#i& LT 40 | MM [Mandil 5
Hilzs *

- A N OISR | #lfid (Wistar, pM, 12 FEfH (2020) (&
JAREERLN
HLE (in vitro) ) AL HE 75)

@ IR (ZEEM)
F 17T OFEIL, SEHRINRHEE 2—7 7/ —2—b Fef o AF 4=
YHI] IZBWTHRE SR TWDS (BHR 64) 25, BiledioIlX < 881 K Z R
AT O L AAMLLIEbDOTHDL LD, ZEER L Lz, ok,
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ARRBR T, BB DOIT < BIC KV ERKN TE D AN = A LITHOW T
ICEARENTELT, DNA ([T A EBEOEMRZR O, BHEARIER 2D )

NAHTH D,
K17 BEADEEEMEICET 25 EHBRAE

R A ELSIES BERYE % it Z M
WinT |ENERHER |ME (Bacillus |BiFeSH |0, 0.1, 0.2, |ptE™ | Berek S O
529K75 | (in vitro)  |subtilis 168) 0.4. 0.8. 2.0 %;Qﬁg”
# mM

) FEETIE, £ 17 OHBEOREBIIGFET T, A LT h~A v R ONRPED Bacillus subtilis 168
BT D EAFENRD LI, BEROSEECIL 0.4 mM OREEHE AL ShTna,

©)

i - fRIG%E

W EmE (7 a U 1ICBW T, £ 18 OHMEIBRIIENTWnD

(ME 56) .

& 18 i - fIBEEICRE T S EEEHDOHERIE
B AR B E | MRS (LS 2
BT (15 7 22 9K 22| H ( S|Znray EEHE | (REEE L] ERE S
ZEIRIE | F AR typhimurium  |FE4R 1,000 pg  |OHEZ 1D S| (1988) (&
T (in vitro) |TA97, TA102) /plate ) % 66)

WINEnE [ 702 U] ORICHT-ZICE LM AW TIEE 19

DB THD,
= 19 i - SHIEFEICRAT 2 ECBEDHERE F-45R)

AR AR B 4 bR F&% AER S
DNA |2 A v T |FvrA =—A RS & L T 156, |5 PE|Grillo &
#HiE5 |vEA A B — PR EL | i 2.25, 3.07, 567, | ( 5.67 . | (2010 )

(in vitro) i@ ( CHO-K1 7.42 mg/L, 24 WFFfE|7.42 ( z W
) RLER mg/L) 77)
@ BEEHEOFELED

Fitlkd 2 & L@ b G OBARTFEIEIC DWW T T D LB Y

BEHRI RN E T2—7 7 I/ —2— kb Fa X AFF =4 1280 T,

STV D,

[Cu-(HMTBa):% % G efi{b G DT, JBEREEFHEEEZ AT D

% 9—F 73 ) —2—t Fuxi AF4="4
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(2)

HLOD, BIGFRERERFZREETRVEEZEZ BN, ZOBFIZHOWTIL,
X LETTIEMER LR TH Y . IETERIZ Fenton/Haber-Weiss St 56 % fifl
ML, IEMEMBEFENERT L ENALNTNDZ END, HOY AR
FHRMITIEVERR BTN AR L2 2 LIS K DM R E L 22 b nl-,

F77. B MCHTAHFOBEEEICONTIE., BAEMOSEEICE T 554
ZROVTCTRAEINTELT, BEOE FOROEBIROFMPHIZE VLTI, —f&
PNEREERH D E1TBEZ LT, |

FRROFHRLARE IR E Sz Mandil 5 (2020) 2k B2 Ay R T vk A
R OVIMERBROFE FITBEME & STV DR, Yz BRI D 50%E SR
Dz HNTERSNTZRBRTH 0 | Btk & S B AGIEENER O 75 M e 3% fE
DB LREEB LI bOEEZ LN, £z, SBMHERRE AV
Grillo & (2010) 12Xk aAy b T vEAIZHOWTHMAEEN RO A
BEGATORRETHY, FEICE 2T,

PLEX D, REESIE., HRERSH L OWR - SiEEICIE, AR & > TRER
PR Uree: 2 i A AN AR NN |. A Byl

lI_,\'I %’I‘i
WM ETAGE T 70 = B ) (S8 ThtEREH 2 BRI E & L 7o Stk sl

BROJRITFeHE STV, RS2 8B & L=z > Tix, # 20
DODLEEBYTHD,

& 20 FREHICEET A2 MEIEOHERE

o @J%?’Fjﬁ LDso (mg/kg 1K) S b
BRI (R, HB) | G mglkg (KT P
. 7wk 960 Smyth & (1969)
ilgdh (I1) FKFI (¥« PERIRE) (244 (B 78)
Tt e 7w b 300 Spector (1956)
(FEHIASE) (GRifE « HERIARE) (ZHT79)

1) #R{E= 63.546 (FARF&) /249.69 (Wilesh (II) T/KFMsy &)

(3)

REESEH

@ HRELER

WINEEMmE T 70 o UEEsR ) \2BW T, B2 w5 E & L7-LI T o
a. ~e. OHMABKFSNL TS (B 56) , SN, . OFAN
fEHiESh T b

a. Zv k14 BREIREZOKEHE (Kulwich 5 (1953) ; A5 (1983)

HBALKE L ORI D e Rr Xy T DUV ERAESE LR, SAMMEE L 720 OS2 ET S5,
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[ZT5IA)

Wistar BfFL7 > b (PRI, &8 3~5 L) (2, 64Cu THE#k S A7z
fadi (Bl LC200ppm) 2 21 O LBV EEGREAZRE LT, 14 AR
b (R 20 g/A) L7cob, EMORR & SO BGHEME 2 HlE 7
HRBRN TN STV 5,

#*21 HAEXRTE

BRE @E L) (ppm) 0 CxFHEHE) 200

ZORER., T FOREICHEIL R, BT, BlEL KRS
DOENEIE DB EHDB R b, (R 16, 80)

AEZEBERIT, ARRITESE T OH, Y 77 o A OREDZELE
BELERBRTHYHESRRE LTORBHEHANAR T THD Z LA
H—ORERTEBIN TS E26, NOAEL #1585 Z LixT& W
ECHIr L7z,

b. vk 3MARKREROKESHE (Aburto 5 (2001))

F344 7 v b (HE, &#E 5 VD) IZHiBHIZR 22 O LBV HREHEZHEL
T, 3/ AMIREEER G U, i O8RREE K OV BRARRR 221 2 5~ 2 3B 23
Ehi STV 5,

*x22 FAERE

FAEFE @E LT (ppm) *' |18 GefHEEE) *2 750 1,000 |1,250 |1,500 [2,000

1) e SR TR AR O8RS A fr 2 vk L CFRH
H2) HEMEEE O, 18ppm OHE&EH

ZORER, BRI TR II BRI L C 1,000ppm LA EOFRERET
R O8I E N A EICEM L7z, £72 1,250ppm L EOEGRET, (K&
WA B . EEMHENIIZHEEBENE O b, £7o, o EE
MR CH S OFT AN EHICERD v, v—F I Y@ L - THifER
ORI N, (B 16, 81)

AFEEIT, RRBRITIBIUC LD IFIRA~OREZ B LB TH Y |
HFNgE LA ~ D BN TR TH H Z L v, NOAEL #4525 Z LixTE 220
&HIWr U7z,

c. v M1SHEMRY 12 AMKREZOKREHE (Fuentealba 5 (2000))

RS OVGhAT F344 7 b (HERE, &RE 4~11J8) |ZHifEER A 3R 23 D &
BOBERZREL T, ZNEN 18 B &L 12 BRI 53 53R B
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Ehi S TW5,

*23 HEHRE
MEZRE @ile LT (ppm) <10 (kfREpp)
)RR A, $DEHTE<10ppm

1,500

ZORGER, AT v b S35 T v b &SI E G R THTREE 2581
BENTZ, 9T v MFBROMOZBFRIIREAT » M L TE L FEE
DERELE LT, (Bl 16, 82)

AZART, ARBRITIEIUC L g ~DR B2 BlRZ LR TH Y |

FFERELAA ~D N R TH D Z E L OB ECTEESIN TS Z
Eb . NOAEL #1825 Z LI T L7,

d. vk 40~44 BARREZFOKRSHER (Harrisson 5 (1954) ; K5
(1983) IZTBIA)

SD Z v b (k. KHE250) (WA £ 24 DBV RHGREEZREL
T, 40~44 HREHREER 534 2 BN i ST\ 5,

*24 HAEXRT
BHRE @@L LT (ppm) 0 (xffERE) = 530
) HEREERR O 2

1,600

ZOFER. 1,600ppm HGEEIZBWTES 12 #) H 88 & OMRE RN
BODN RO, REED 25% 03 #& 5 35 HE TIZHLE L, £,
1,600ppm & G-EFEDATIRIZHI OFFEA T O bz, (B 16, 83)
AZERIL, ARBRIIE L OREHFIA B 2200 BRAT L O R A 51
SN K FEROFEMARHTH D Z D5, NOAEL 255 Z LI T
7N ECHIBT L7

e. YHXRELZLOZESAER (Tachibana (1952) ; AR S (1983) IZTEIA)
Y X GEHIREA) ICHERS 1 %A (10 mL) 2% 25 O LB ONR
T, BHXII1 HBEXIIEROEGT2RBNEHM I TW\WD,

=25 BREAR

PR E e -5 BTECECn P 511
1 %% 10 mL #112.5 mg/kg (K E 479 H

1) BUSTIRIREIE T2 v = ) L0510
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AR TR AEORE R, HEEXRD LN, (B 16, 84)
AEERT, ARBRITSHERIC L DB~ B L2BE LR B THY
RIS~ D BN AR TH L Z E A OE—OREHETCEmINTND Z
D, NOAEL 2452 Z LIZ T 7 LMk L7,

-

Sy FRUTHR 92 HEEY 15 HEIREZO®RERE (Hébert 5
(1993) ; ECHA (2013) R U OECD (2014) [ZT5IH)

(a) v k92 BEIREKOKREHER
F3844/N 7 v ~ (WM, &8 20 VL) (ChifeeR (1) FoKkF a3 26 O
EBVREHAHE LT, 92 HMEEREGT 23RN Ef I TV D,
Z D 5 HLIHERESRE 10 VLl R oK RAICAE Lz,

x26 FHERTE

HERE (ppm) 0 CefFERE) 500 1,000 | 2,000 | 4,000 | 8,000
filgen (1I) FAKFf® | HE |0 32 64 129 259 551

PRI i | 0 34 68 135 267 528

(mg/kg {AFE/H) !

ETEACR TG |0 8.1 16.3 32.8 65.9 140.2
(mg/kg IRE/H) 2 || 0O 8.7 17.3 34.4 68.0 134.4

E1) JFEX5IH,
H2) OECD (2014) X v3s|H,

B GHETRD DI FMEAT RITE 27, WEMAT RITE 28 D LBV

Tbh b,
=27 =R
e 5 1 i
8,000ppm | - ZRMEREL, MPKIRMERE DO HEIN - (REEEINHN
CMIERRZ R T T IO | o NETrEY A~ 2 Uy MA,
b IRFBEFR OB SEHARIMER~TE 7 1 B O
- R AST ¥
4,000ppm | - REHINENHEI « SR M ER AR O Pk
Lk c~ETubEr ~v b7 Uy MED | - i ALT, SDH O
e s MIERZ T T T ORI
+ [f1L7% 5-NT OHN - R NAG D841
- JRY NAG D30
2,000ppm | * FHEARMEREFE K O AR MER~E | - MIFIRFBER O
LI E VA =R AS = {/pY U « R4 AST 0N
- 1% ALT., SDH OH4N
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& 28 JRIBHMATR

A& (ppm)
0 1,000 2,000 4,000 8,000
KE |- RFRB D 2NE BLHE AN 0/10 | 0/10 1/10 10/10 10/10
- BRERME (R, EPE) | 0/10 0/10 3/10 10/10 10/10
D hF M/ N HE N2
- PRANGE R AR E R 0/10 0/10 0/10 0/10 10/10
- HiH R E BRSO R BRI | 0/10 0/10 10/10 10/10 10/10
R OB
ME |- APl D S BN 0/10 0/10 0/10 6/10 10/10
- BRERME (R, EPE) | 0/10 1/10 9/10 10/10 10/10
D hF M/ N HE N2
- PRANGE R AR E R 0/10 0/10 0/10 0/10 10/10
- BiH AR E BRSO R BRI | 0/10 0/10 7/10 10/10 10/10
R OB
1) RBUBIE B I

H2) INFIZZ X7 BFITHR U CHBEIC R SNz, gk, PAS RUWBIEERME (VA7 2AF ) Yeta Tidfatk
Thol-, T > FOREMLEEHENOBIBYIAIX a2u- 7/ 7 U o LTI I =0, &5

BEZ v R EKIREET v b & O TREMICHMZRERITRO Do T,

ZDIED, LLFOFT RS b7,

- AT ET. 8,000ppm HEDMERET » F TRMHE L e~ TH Pz L

723, FOMOBERIIXBERBEETH T,

- BAHERHEYTZY 4 BT > NOMEREI A Perl O#kYt % fia L Tk
(NETT U V) OIFIEICOWTRHIEI L7z, £ OfE%R, MEZ >~ Fo
8,000ppm FETIL, RMMEEDO~ 7 v 77— OMIEICERER T L L
WEER SN2 o 7=, 2,000 KT 4,000ppm #F D P C 138k S i b

R E O TR IR & i L T2 b bl

BiiH OIFZEIZDOWNT, Hébert H (1993) 1%, WiledinZ% < o@mfE ¢
HORMM THHZEDRRENTWNAZ LD, WBRWEIZ X 5 8k

DIEMER 7RI DOFRERTHH L LTV 5D,
ek, BKEIZL VT Lz 1,000ppm FEOMET » b 1 JLAEFRWVLT,

BTOHOT v MIRABK T £ TAMFE U, KB, migs (1) FK

¥ OGRS 5 BARIER TR SR o T,

Hébert & (1993) 1%, 92 HEEERGHE LD 15 HRERS (&
B K OMIOK) OFERZ#HE L TR E OwiE 259 D il .
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(b

B, EMRICKIETHEEEZE L, 7y MBI 28EMAE (NOEL)
% 1,000ppm 2:?%%-% LTW5%, (ZH85)

OECD (2014) 1%, 92 HERE#HGHERICI T HR1H . T OV ik
DOFMEICET 5 NOAEL % & $ 12 1,000ppm (8 & L Tl 16.3 mg/kg &
H/H, ME17.3 mg/kg KE/H) L TW\5, (K 46)

ECHA (2013) 1X. 92 ARMIEKRGHAB®IZE TS5 NOAEL %
1,000ppm (#i & L CTHE 16 mg/kg {AH/H ., # 17 mg/kg (KH/H) & LT
W5, (B 86)

) ¥R 92 HREIREZOKREHAR

B6C3F,~ v A (MEfE, 458F 10 VT) (Thifesi (1) ToKFA 3« 29 ©
ERBVREHEFELT, 92 HFRAHRET BN ERMITND
72k, AR CITME AR, JRREFEITITOIL TN,

%*29 HEXRTE

MEFRE (ppm) 0 ChIHEEE) 1,000 | 2,000 | 4,000 | 8,000 | 16,000
Wiledd (I1) F/AKF% | it | 0 173 382 736 1,563 | 3,201
HURE IR i | 0 205 494 1,048 | 2,106 | 4,157
(mg/kg {KE/H) 1

SRR I o 44.0 97.2 187.3 | 397.8 | 814.7
(mg/kg RE/H) 2 | HfE| 0O 52.2 125.7 |266.7 |536.0 | 1058.0

H1) B3 Table XY 5|/,
E2) OECD (2014) X v 3|,

G TRR O DAV BT RI3FR 30 D LB TH D,

& 30 JRIBHMATR

A& (ppm)
0 1,000 | 2,000 |4,000 |8,000 | 16,000
| - ATEIRE SR & O R K| 0/10 0/10 0/10 2/10 6/10 10/10
T R D EE N
e | - ATEIREBERAZOR T EK | 0/10 0/10 0/10 5/10 8/10 10/10
MR O
FEEUIH WA I

T DIWEN, LLFORT RO bz,
- R E B GRE T, ﬂﬂg CRE L CIREBEINEN R I VIRT L,
mOVHEFTHLICRD bvle, FEETETORGRECxREE & F
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BETH-T-,

B, BEToO~y AIRBRKE T £ CAFE L, AR, BiEgeE (I1)
KT DO HAZHLIK D ATREME S & 2 B R SE IR T B R S o 72,
7w FDOPIRICEBWTEERNAD L7201, =~ ZADMIEOY Fizoun
TERZYutt LT iE R, B G-HF & ok ROEE C L& oD 8k Bo 1 JERL 0D (2 221 338
OO T,

Hébert & (1993) (%, 92 HRIE#&G-#E LN 15 HREERS (R
M OMIOK) OfERZ#EG LT, #ERWEIC LV ATE RS 5 0 E
AL TTENSI SR S L, v U A (BT D NOEL %
2,000ppm &CHETLTW5, (B 85)

OECD (2014) K O' ECHA (2013) X, 92 HRMIXEEGHBRIZEIT
% NOAEL % 2,000ppm (8 & L Clfk 97.2 mg/kg {AE/H, M 125.7
mg/kg (AE/H) & LTW5, (B 46, 86)

(c) BEEH
UTFOREIZONWTIE, (a) KT (b) © 92 HEKEHRGHAEBROT
iR & L CEM SN2 TH 5 2 & UIHRHE DIR G112 K 0 #oK
DOWELFMEIMET L2 Z LIk SokERD . REENER D, EEE
WROHNTEY, MER R Z @IS 2 2 ERNETH D Z & n
5. ZEFEER L LTREHE LT,

i v hrRUYTOR 15 BRAREEOESHER CEEHRE)

F3844/N 7 v b~ (MR, &8 5P0) KONB6C3F1~ v A (MEME, &8
5 JC) (ZHilgs (I1) HAKF#ZZR 31 O LBV EGHAHREL T, 15
HRENREFHR T 2N EB STV 5D, 2k, ARBRIT, Bt (a)
KO (b) @ 92 HREKERGEARBROHEREDT- DO PEabr & LT
Fh SN TWD72, MEAETHRAE, RFREFEIIITOIL TV,

#* 31 HA=EHE
MEHE (ppm) 0 (klpE#E)  |1,000  |2,000 [4,000 |8,000 |16,000
7 |WiEg#R (I1) FoKFn#|HE|o 92 180 363 777 1,275
v MR |0 89 174 367 "% |769 1,121
k| (mg/kg {A&E/H) *!
SRR A0 23.4 45.8 92.4 197.7  |3,24.5
(mg/kg KE/H) *2 |HE|0 22.7 44.3 93.4 195.7 |2,85.3
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MEHE (ppm) 0 CkFpE#E)  |1,000  |2,000 [4,000 |8,000 |16,000

~ |BREEER (I1) FHKFn#|HE|0 168 362 773 1,154 (2,817

v (R IE 1|0 210 408 849 1,563 3,068
2 | (mg/kg {K&E/H) *!

SRR I A0 42.8 92.1 196.7 |293.7 |716.9

(mg/kg KE/H) *2 |HE|0 53.4 103.8  [216.1 |397.8 |780.8

H1) RELDSIH,
2) OECD (2014) XY 3|H,

3) JFZETIX 637 mg/kg KE/H RSN TWBEN, 367 mgkg KE/HDOEY 2L Ebh 5,

%&g‘ﬁifmu&)%hﬁ_ﬁil\i)ﬁﬁ idjl:? 32 @ki) D T&)Z)

* 32 HMAFR
e N e 7> bk ~ A
16,000ppm | - fFl& D BPIETEBIPERIE (e B
AEREI=AE) ()
- Wi PR i BK R & i DI (HERE)
8,000ppm | -+ (KEHINEDHA (MEKE)
Lk - FFIR O IBPETE B M RAE  (J8E M B
AR IZE) - ()
- EREO & AR ORL  (MERE)
4,000ppm | - B BB IRANE O E K OPIZE LS
Lk D AR X R TG /J\ﬁﬁ‘i@ﬁ&
O A X0 (k)
2,000ppm | - fiH - BREERAEOR - ERBERK | - aiH - BRE SR ER OB K &K O 1b
Lk J OV b TiE (HERE) JUHE (BRJE)
V) NI, &%y YelTRERME, PAS Fafk,

if: u—Fa)}ﬁﬁﬁ)mh&bEﬂﬁ_o

- 16,000ppm 58D 7 v & (MEKE) KO 8,000ppm LA EOF 57
D~ A (MEHE) 1BV T,
- 16,000ppm & EGHEDO~ T X (HE) |

7L\—o

Tﬁéﬂéiﬁiﬂw\ L7,
BT, REBEINEN D L

BEHEOJA OV T, Hébert & (1993) 13, SHAFFA ORFMETILAR
<. IBRAEIEIORBHEDOKR FICER T 5 EBLE L T\ 5,
n'u&)%j/bfdfz))ofuo

WL LR (a) KOV (b) @ 92 HRERGRBRO HE&XRE
ELTHEMESNTEY ., FFETIE NOAEL ([ZoWCIEHWr STz

B, WTHOHEEICE W T HIET OB
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W, (ZH 85)

OECD (2014) 1%, A#EkIZHITH NOAEL 2~ U X, v &
1,000ppm (#i& LT v b : M 23.4 mg/kg (AE/H, M 22.7 mg/kg
RE/H, ~7U A : If 42.8 mg/kg {KE/H. M 53.5 mgrkg KHE/H) &
LTW5, (B 46)

ECHA (2013) 1%, ARBRIZEIFTSH NOAEL 2~ 7 A, 7 h&
12 1,000ppm (#E LTT > b : 23 mgkg KE/H, w7 A : [ff 43
mg/kg (RKE/H, M 53 mg/kg KE/H) & LTW5, (=M 86)

i v bhRUTDR 15 BEREZORERE (BKEE)

F344/N 7 v b (MERE, SHE 5 L) KTUB6C3F1~ v A (HERE, 458
5 PC) ([ZHEEESR (II) FAKFfi# % 0, 300, 1,000, 3,000 } O
10,000ppm O ET, 15 HMAKE G325 B3 Eh S T\ b,

3,000ppm LA FOEEHE (T v b, U R) Tk, SKEORD & E
T T HESE, S0 O FE MO BNRO b, Bk, SLE,
R, BERE EEMK T, FRRIREE, fRER. K ONE N7 & o REIRE
WA R L7z, Hébert & (1993) X, T OITHBRME 2 5 A TZHOKIT
Xt HREHMEDOIR TICERT D E LTS, £72. 300ppm LI EDOE
R (M7 > ) CTEBBGIARME LMD & 7BV A4 X
EEDEEIMMNFERD BTz,

Hébert & (1993) 1%, ARBRIZIIT 5 NOAEL Z 5% E L TUWLVRUY,

(=P 85)
OECD (2014) 1%, AiBRIZIIT D NOAEL Z |l L T\ 2y, (&
i 46)

ECHA (2013) 1x. A#BricHB 1757 v @ LOAEL % 300ppm
(#f & LT 10 mg/kg AE/H), ¥~ 7 AD NOAEL % 1,000ppm (§i &
LCHE 24 mg/kg {KHE/H. M 36 mg/kg KHE/H) L LTW5, (B
86)

(d) £&0

Hébert & (1993) X, 7 v PEU~U R ZEIT5H 92 HMHKER G
Br (GREF) KON 15 HMREHR SRR (REELOEOK) OFSREZRE 2,
7 v b TR 5-RF O R B T3 2 fE I QN AT, B s & OV I
RICKIFTHRENB DO N2 5, NOAEL % 1,000ppm & LTW
%o o, U A TIEFBRIZIREF R GRF ORITE ORI HS 72 NOEL
% 2,000ppm & L. ZHUF#ERWE ORFEICERTH & LTS, (&
% 85)

ECHA (2013) & O*OECD (2014) <Tix, N ZNOIREEE G RO
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NOAEL # 7 v~ k 1,000ppm. ~ 7 A 2,000ppm & L CW5, it
BT oG/ E L CoOMBEMIT, 90 HikER (92 Hi5) 128\ T
Z v b Ciff 16 mg/kg KHE/H ., M 17 mg/kg (KE/H, ~ v AT 97
mg/kg E/H. M 126 mg/kg (KE/H, LEnT5, (B 46, 86)
AZE=IT, FRRoORBEE R EZREGRITHIE L, 7 v MZBWTIIAT
B, g, B OSSR OFT AR bi7e Z & 226 NOAEL %
1,000ppm £ 5 £ B R U772 1T 16 mg/kg (KE/H, Hf 17 mg/kg &
H/H @ELT) EHWrLz, £72. =7 ATBWTIERETE OFT AN
Do Enn, NOAEL % 2,000ppm &GRS B H U7=1ET 97
mg/kg KHE/H, MT 126 mg/kg AE/H (HL LT) LMLz,

@ &RiE%E
SR A BRI S & LI E R R ERBR IR D E R oW TiE, iy
FHmE 7 v e DIREOF 7= 7a 0 RIS S Tunan,

(4) ENAMERER
Bt il e OV IR 2 BRI & L7238 APEICBE T D IR S h T
Uy,

(5) AEFRESMHAR
ORR5: %0
WML [ 27V = s ) (23 TRILEEH 2 gk B E & U 7o BT AR
MR O TR HR S TV e, Ficicig it SRRz iR E &
LIZHRIZOWTIE, LT LR THD,

a. v F2HHRAEEEFMHE (Mylchreest (2005) (JEAZK) GLP ; OECD

(2014) RV ECHA (2013) IZT5IA)

SD 7 v b (Mt BB, P1HAR . &8E 30 P, F1 #A% : 458 30 L)
2. BRERSR (II) foKkf#z ., £330 LBV ERGHAZZEL T, P1#EAT
%, REBRLERTIZ A< & 70 A& D%, P1 HEITEBRPH4AE 109~
113 B £, P1 Itk 21 B £ CiREEHR G L, F1 R TiX, 21 Hiso
BEFLEED O AZBCBRIARTIC A 2 < &b 70 HE & 20, F1 HEIRBREA AL
119 H £ T, F1#E1300% 21 B £ CIREE G T 28BN EE S Tun s,
P1 X O'F1EEMWIE Lo G TRIC, F1LXOF2 188 (BEALD)
TEEIL R I, N ENREB L, 2 0E, &% E5-HO P1 KO F1 i@
WONT P1 LY F1BEFLIRIZ DWW T, IR, BSOS & £ o8, 8k,
< W R OISR DYREE & RE LT,
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* 33 HEXRTE

HEFRE (ppm) (i e el
(ID) HAF) & LT

0 CkFFEEE) | 100 500 1,000 1,500

FHREHHICRB T 2R ERREEZ R 34 (TRT,

&34 BE5HECEDBEBEYEERE

R G O B HE (Figs I HAKFE LT (ppm)

100 500 1,000 1,500

B M BEP1KE  |ZZECBALAAT 70 A H 1.53 7.7 15.2 23.6
(mg/kg K|P1ME | ZZEIBRAAHT 70 H[H) 1.92 9.6 19.1 29.5
H/A) @& Y B FT 1.67 8.6 17.0 26.2
L0 BB 14 H [ 3.39 17.7 33.8 55.7
F1 1 |z2BBA%AHT 70 H [H 2.25 11.5 23.5 36.1

F1 M | ZBIBA%ATT 70 A A 2.65 13.3 26.7 43.8

I B FT 1.69 8.5 17.1 26.5

B BHAA 14 H 3.27 17.6 35.2 55.4

ZORER, BEMICRD Do EmET RIER 35 DBV THD, F1 #
B m T RTERO o T,

*& 35 =MEMR (HEW)

b1 i3 i3
1,500ppm Friza L P1 : O EERD (e B &K% O H )
T DIEN>, LL T DR RO biviz,

- P1 KON F1 BEW) ORERETIE, #EBRWE R 5-REZ W) TR E TR E I

MMEOHZ LMD 5 VI NBE S, T OREIT/NS <
BT, AEMEEMERAONRNZ &G, BRWERE LR VNE L
TV,

- 1,500ppm #E5HED P1 MK O F1 MEDO AT & F 20 D8RO BN L

2o MICEENDEHOMEEIL. 1,500ppm H 58D F1 #METHNL7-,

- 1,500ppm #5-HED P1 HETIX, FFIRICE T4 D8RO LT,

HEM OWERAEICHEBRY E 35 OB

. g . P,
mu &b E) f£75>0 710

B, BEMW O —IREE, lkds (AGEds Bk, )
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AFERENICEE LTIk, AT O RFE O bz,

- 1,500ppm £ 5-#£D F1 HECTIERERR DO H il (33.6 H) 23%HRAEE
DO HE (32.1 H) & TE il CRERE 0 23 BIE L7228, skt
—% (31.3~33.9 H) O#HENTHY , HERMERGORETIIR\\E
LTW5,

72k, P1 KON F1 BlEMWIZIHWTC, B, BERY., KBE, =k
HOIEIRIIR ﬂ?i@%r“ B, EHHREIRS. KO F1 MO R 45 B Wbk
WVE G ORBEIIRD bR o T,

REMWCRB b e mEFT IR 36 D LB TH D,

& 36 HMMRE (B8

B F1 AL (k) F2 BffrLUd (k)
1,500ppm | - RO EERED (RESEES) | - RO ERRCD (s 5 R & O )
PE) SR E RSSO B3 172 VS R AR & Mo LT 10% 2SI

ZDIEN, LT OFT RO b,

-+ 1,000 X T 1,500ppm #%5-8ETld, #EfED F1 KO F2 BEFL IR ORFIRIZ =
FNDORENEM LT, MIZEENDHOREEIL, 1,500ppm $&5-
BEDOHED F1 KON F2 BEFLIE THIIN L 7=, 1,500ppm & 5-#F Dt D F2 B
FLI T, MECE ENDBOBENRA Lz, (B 46, 86)

70k, F1 KON F2 IR Wi, HAERFORIE R, HARFO AT
R M, WE 4 BOAFR, WER, KREWLCITHERLIR O (T,
M, Bol) EE&KOYRERA (. M) ICEBRmER G ORI D b
nignoiz,

P EofER 5, ECHA (2013) TiX, A5H#EMEICIE D NOEL % e H
BD 1,500ppm & LTW5, £7-. 1,500ppm #5EED P1 MEBHEMW I N
MERED F1 N F2 BEALE ClgOBEEN A L Z LI2ES%, Bk

WIREW) O — M If% 5 NOEL % 1,000ppm & LT\ %, (S 86)

OECD (2014) TiZ, AiBR TR L ILz i o E & O IS AEd R 2
EXE 2L ARBOME R IIMOFEERBROMER & R THB T _& T
bHHELTND, (B 46)

AFEESE L TR, BEWOAEFERENIR T 22BN LN 2 &
5. ARBRICH T B AEFEMICHE D NOAEL % i & 1,500ppm (23.6
mg/kg KE/H) W L7-, £7-. 1,5600ppm KEHEED P1 MEH I N
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MR D F1 R ONF2 BEFL IR I B W OO EERD 0RO b2 &b, #
B O — i NREMW I3 5 3EI24% 5 NOAEL % 1,000ppm (15.2
mg/kg AE/H) LK LT-,

@ &R
HEE A R E & LT AT AR IS B o BB G 1R HH S T
Uy,

(6) EEDFELD

WREASER ) O - SRR, BRI L - TREEERIRE & 72 D8R Fw M T e &
HIHT L 7=,

KGR IC VT, T v h&@vrﬁx 92 HRIKLO 15 H R IERE
0§55k (Hébert & (1993) ) IZBW T, 7 v hTiEaiHE. I, Blgk O
EIMR O ANRD iz & 75% NOAEL #% 1,000ppm &5 HHEH L7z
T 16 mg/kg KE/H, MET 17 mg/kg (K&E/H BAE L T) . ~7 A TILRiHE
DFFRBRD B2 26, NOAEL % 2,000ppm #HGHENSHH LT
97 mg/kg {KE/H, T 126 mg/kg KE/H @FRE LT) &MLz,

IR AETIEICOW TR, T v b 2 HRAETEFEMRBR (Mylchreest (2005) )
IZBWTC, BEmoLiEmEMEICR S NOAEL 2 KRB oxkmHAETH D
1,500ppm K 5HENHEH L7- 23.6 mgkg (KE/H @& LT) ¥ L7, £
7o, MgROBEEBO VA ONTZZ LD, BB O —kEE L ORIk
% #MEIZHR D5 NOAEL % 1,000ppm #5820 HH M L7z 15.2 mg/kg (KE/H  (§
ELT) LT,

T AMERBR TSR H S TR0,

Ubkvo, AFESIX, &/h® NOAEL 1. 7 v b+ 2 HRAMENRER

(Mylchreest (2005) ) @ 1,000ppm #5805 HEH L7z 15.2 mg/kg R/ H

(#E LT) EHWrLiz,

3. ErIIHITHHERE
(1) ERELER
WMEHNE 7V a U] IZB W TSI YW E & Lot M2E
T D BITREE S TV RV, BT IR S LTS B R 2 R & L7z
RIZOWTE, LT EBY TH D,

@ MHABHE (Turnlund > (1990) ; SCF (2003). EFSA (2006 B 2015).
IOM (2001) ®RU OECD (2014) IZT5IA)

KENZIBWT, RN (B 124, 22~35 %) 12, &MO 24 AT+

DEMERRE & LT 1.68 mg/A\/H) . KD 42 HENIKEMREHE (5
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ELTO0.79 mg/A/H) | &&ED 24 HEIZEEHRHZARE (7.58 mg/A/H) %
B s, MR RS OFREZR~LSHBRBMITON TV D, BFETOMH
R, EAR (WEAE~04 mg) [SHBREZIRINT S Z & THE L,
PRIZAE . MR T EAERBE AR . SRS T i M O B8 & A & 15 U ] oD v ]
ACEREL L T2,

T ORR, MBETOWRRE, Ern 7T A I RE, RIMERP O R —3—
FHX Y RVRALZ—E (SOD) &M OPR~D SRR & (AW TH 5 2072
EWNTR ) SOEREICEEEZ T ol (B 8T)

@ FAFAE (Harvey 5 (2003) ; OECD (2014) I=T3IMA) (FiB1. (1)
@)

FENZFBWT, RN (B 12 4, Filiv 32111 5% 43, {KHE 78.4+9.3
kg) 12, & LTCO0.7. 1.6 X% 6.0 mg/ N/AEEHT 2 AFEL 8 T HE
WS HRBIMTHR TV %, 1.6 X 6.0 mg/ A H ORFPOFHLIET, I
A (BEAE0.69mg) (THMRIAZIINT 5 2 & TR Lz, ARBIH o
ML 4 BEOA > 7 — SV ERT T, MEE, R 1 BB ROSRBIE O
42 A BIZERI L7z,

ZORER, RMERF O SOD ik, M H MR K O 7T 23
FEAEONC U P b m 7T A S UREMEIRIEFE RN TH Y . ARBIR T
B SN h- -, ADP R /IMRERE, M) A% > 37 E (R HDL
KOLDL 2L A7 mr—L) | T VAT Ur—, THRIRZ L SIE
Al KX B, ZNAVETFA OV AF X —BENR EOLERBIZEET S
R N A~EZ o By S RIMERANE 7 0 B EBE RN~~~ 7
v bR EOMEFHIHRFIZHONT O OBRINEICKEEZZ T R oT, (B
i 54)

@ MNABE (OConnor 5 (2003) ; SCF (2003) BV EFSA (2006) [ZT3I
F)

FEENZRBWT, RN (B 11 4, Fin o B 33.5E2.6 1% 57, ik
29.0+12.2 %, fKHE : B 81.2£2.8 kg, “E 60.5+:2.8 kg) |2, BHFHOR
ENDHOEE CEYITEM 1.43+0.1 mg/ A/H. %M 1.03+0.1 mg/A/H) D
IE2>, #ilE LT 3 mg/ /B ORiEESHZ 6 B, WIZEHE LT 3 mg/ AN/HDH
7V L— & 6 B, KEZBICEHE LT 6 mg/ A/HOFHZ) v ofL—
FE 6 BRTERESES “HEHERZ o AT —"—RKBRNMTThbhTW5, Kk
TlE. #C L % DNA ORECATHEREIC KT T 8% | LB L 72 Bl A ko
TNAHYary 8T A KOO FRAEIC L > TR L 72,

ST A RS
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ZOFER, MIEALT KOy Z NV Z IV T 02727 —F (yv-GT) 2LV
A U 72 RS REIE DN T v ) 2 A T v AT L0 R U 72 Bk A I ER
D DNA HEIZSWT, SHOBEIC L 28822 MLITRbNn7ehoiz, (B
88)

(2) tRIE%E
WAL E [ L a U] 1B\ T, LTOHMABHE SN TS, #
FEEEESOEEREF 1T, 2004 FLARE, S OmMA FIRE (UL) % RE3 87
AR SN LTS, (BIR2)

MABHE (Pratt 5 (1985) ; SCF (2003). EFSA (2006 RV 2015).
IOM (2001) RUBARADESERELE (2020) (CT5IHA)

KENZBWT, B b (&GRE 74 (B34, kM44) | FHER 42
. 77 RAREE: 74) 1212 M. $iE LT 10 mg/ AN/H (5 mg @i/ Tk
oo 1 H2E) OF Vo BRiE RS UfER, Mg, RYXIIEEZTHOHEE
ZEIEA NS, £, mE#ESH, v~/ x> vLs NV ZURY R,
SGOT (AST) . yZAE3IN T A7 =F5—F (GGT) . LDH., 7/ %
VRAT 72 —BEOE LA LNT, HER, TR L FETH
D, WEICEDEEBITED LN TR, (3R 89)

(3) EMZBFI2HMREDFELD
WRERER & ORI 2 9 & Lz McBIT 28R TIE, #E LT 10 mg/
NBETEERRSE LM AMENMTONTEY, WThORRIZENTE,
DOERIC L2 BITR O LN TV, Pratt 5 (1985) OFRBRIZEBWV T,
B RAE LT 10 mg/ A/ AD 7= UEiE 12 BEEIRL Th, SoEERIC
KO EITRR D o T,

50



V. EXERVEREEFICE T LM

1.
(1) BRE&sH

HAEIZ & 1T 5 5T

BIWEEFESITB T, HRERHR) OFHIX R STV,

(2) iR (SAiR%E)

JEATEAE X, THEARRUUE A RANOREFERE (1999 F) | 12BN T, 18
~69 i OFFE LIREEEEZ 9mg/t MNHEFHEL (B 90) | BMELEETER
X, WIEHmE [ 7L 2 s 1TV T,

[CNFETOFHRNRED UL X 9 mg/t MHERTEINTWDHN, ZDfHEIL,
bt 12 #E# 53RO NOAEL 10 mg/t MH XV &/ SVWMETHY . SEIA
FLIEEHROGIE, INEEETLHIMEEF RN EEBEZONDLZ LG, Fra
VA O UL II# & LT 9mg/e MAEFHMOL, | &L TW5D, (HH56)

Fo. BMEZEZESIT, HEECEIKEHEE (60 (2008 4 4 A RN Z2ZE
BEWE) 1B\ T,

(7o i UL 281 LT 9 mg/k MA L L-iHhfsR2mm L, 7
HECEIKIZ BT D8 OFFE EIREREIL 9 mg/t b (RA) /H EFEETDH0MN
M LU 5, | ELTWD, (BH91)

5T, B & & it EIC O W TIE, BMEZEEEST. FEHAINYETE
i (2—FT7I/—2—b RFaXTAF 4= BT, LFO X9
L TV D,

[t M2k 28O EEEMEIC OV TE, BAMORMEICEIT 558 2R
TTPTREINTELT, BFEOL NOROBROEHMHIZEW TR, —BIZEE
BERH D LITFBLZ LN TR, | | TEEHAIIY & L CEENICER S5
ROIZEWNTIX, Bz EBE LT NOBBEICEELY 5 XD REEIIEHTX S
RELEZ, | (B 64)

JEAG AT, [THARANORFEEIEE (2020 FiR) | KEMGTSHREEIC
BT, LD X ICEHi LTV 5,

[ - IMIEHEE L, SAOEHRE 0.57~6.9 mg/H OHIH T ETH 5,
(M 63) MAE - MIGHRE O LA 2B BICRFEEEORI L A3 &1L T
TRV, 6.9 mg/HIFBBIZTREHETH L, —T7. 10 mg/HOHY 7 U 2
v hE 12 EEHEERL COREEZRO R ho T r@mERNH DL, (B
89) LI kX, fEEREIERIES 10 mg/H &AL, IMFE - MiEREED b
AERZ &, PEFEMERT %2 1.5 & LT, A EREE B/ 7
mg/H & L7, 7eds, /NEL A, i O3l cBA LTk, +o722iliEniz
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W=, A FREIIRE LR o7 o (B 92)

RGBT, 2019 I, BRE - RS RS R e A RER IR =
(ZFBWT, TBLAARINY D% ARG B 5 2 AR ®EEZ 0, BifF
W DO T, MBS ORHIE A MatERlir g 2 2 R L CRril 23170
. BRI E LTERT SRV ICEW TR EME EOREITR W & @il LT
W5, (ZH93, 94)

(3) HEgE

ﬁilhﬁkiﬁiﬁ IZOWTIX, BN ZEZESIE. IWNWiHEE M) 7 A |2
BWT, UTFOXOIZFHIL TWD, (B 43)

(WiEET =0 LA HBME L LI=7 v N 13 HEKER OB GRERORE
R, HEDO 3.0%HEHTRONTZ THARGICER T 23 LB X, M7 E
=0 LDOKEHR 5SS NOAEL % 1.5% (WiligA 4> & LT 650 mgkg 1K
H/H) EBXTD, WY THEES Y 7 L) 026 ORREEA 4 > OHEE— B
mN 41.0 mg VBN EEEEL, IR L LTL@J IEH SN 5A. IS
ey ThiEE 1) o A0 ICHKRT DHEEA 4 TR RMEIZRRED v &l L
7= |

Fo. BRMEZEZARIT. WINWRHEE BT VI =0 L7 UE=TU A
W7 NAI= LY TN IZBWT, UFOXSIICEHMiiLTWD, (ZH 33)

(TR A T OB Y T AA F AT HOWTIE, TRINW (FEEE Y v L) OFE
filiF (2013) KOWNY Thilediéh) ORHIE (2015) TIRNENEE &K OFMIZ
BROMAPHBRISNTEY, TORE, XM ELELIEDL L) RAA

ITRD LTV, £, 0%, File2MANEDO LTV RWnzd, K
JﬁiTiWW@ ENOFMEORGHIATORNZ & & LTz,

e, KEEESE LTI, WAL, T7VF= LA LT RN 7
LA A NTONTIR, BB E0H D MAIT RN EEZ T, |

2. EF#EEEICH TS5
(1) FAO/WHO B&AMMEMRRE (JECFA) [2HT+H5HE
@ HRELER
JECFA 2B\, FREESHORHMEA 2 Zd, RO LI I ELHHTW
a3
1970 FE D 14 IR AHITEB N T, RO RS NOEL 23 E TE 72
Wiz, BRSO ADLIZRE LRV E LTWn5, (B 95)
1973 £ OH 17 FI=HITB W T, HiHofE R, ;B oEE» b
NOEL 2E T4, fifgdid ADI IZFRELRWVWE LTW5, (BR 96,
97)
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@ R (fRE%E)

JECFA (2B W T, SOFHlA RS, ROL DI ELDLNTND,

1966 DO 10 FEHITBWT, HOMRFHIEEZ 5252 ENMLNT
WHE D TT MR E DR DRBFERL VN EFEFHENICS 256
12, Sl — AR KIFAAR RS 0.5 mgke RE/A & EEMICIRREL TV,
F7o. #lL LT 0.033~0.05 mg/kg RE/HAERI AL, Z OHIPH Tl A
~OFOEREIT 72N E LTS, &6, ZEROSFHEIUIAMFEMEER %
EZTHo0, ot N TORBEESCENAMEZZVWELTWS, (B
98)

1970 D% 14 MR EHITB W T, FERBR O RS NOEL 2R E T 7
W=D, SO ADLITRRE LRV E LTS (B95) . 72, < DA 20
mg/ N/ Z 2 282U TW DA REMERS mWW s, B B 2R A E 2T
DN T=Z Enh, BE—HRKTRANE 0.5 mgkg (KHE/H &4 H
THHEBIE W R TS, (BH99)

1973 4EDEH 17 MEHITH T, HakHliz T > 72/ FR,. NOEL #1555
R IT eV E Lan b b, £ DA 2~3 mg/ N/ HEZBZ D82 EE L
TWDARBERE WA, IO AEERBEIA L TRV L, —H
RRTRAMBEIZOWT, BE—HRKTFANANME 0.5 mgkg KAH/HEZAER
THEBIT W eI g, (96, 97)

1982 FF D 26 MR EIZIHBWT, 3 10 FESHIZB W TH ENIZIRE I N
SHO— BB KFRARMBIZOWT, HOBFHEREDOE®R. RO,
FgREe MobBWTEZE I EEmE (f X0 1 FMRERGHRIZB D
THAEAENK 5 mgkg AE/A RSN, ) ICESEHHOL T\ D,
ZORER, ETOMKBIEN D OO R KA — HEIE (MTDI) & LT,
DIRIAE L7z 0.6 mglkg RE/H ZEEMIC T2 LTS, £z,
ixe ML > THARILHETHY , BELEEDN 0.06 mg/ /AL ILTWH
HZEEOHEBEL, MENR - HLER/MA - HEIEE LT 0.05~0.5
mg/kg KHE/H EREL TS (B 100) ., #MFHEICBWTC, s (/v
a RS, T UABER) X, v~ AKROT v THRIBEENRL £ En
K O MIxt L TR AMEZ R TIEUT 2V E LTS, (B3R 101)

@ WHELIEEE
1985 4E D5 29 MIEEICB W T, JECFA 1L, FifeA AL 2 Gl 4o D
WHOFHMI 21T > T\ 5, WEREIL, BaTIZE £ 5 KRS T, B8l
BB ORKEM TH D &, Tz, MBEZ LMY E LT
ALz &, BHROBFIZBITHEESEITEBNTIL, Whidwte Rl
HIEHMB N Enn, WO ADI 2/ E L7enE LTS, (B 102)
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(2) KEIZHIT 5L

D FRERLH
1979 4, KE D GRAS WEIZHT 2R HEZES (SCOGS) %8k, A
FOFNE LT, THEERSAIZRE T 2 AT AEARIEHICIT, BIED L~V T
FERAHEMICTHIND LV THEA SN DG ET. AR~OEREZRE D &
RG22 B R A SE2AE IR T D AL 2R, ) SRR U T, AR E T,
SHHEIC X 28 ~DFHMENRKEMIELE LTHEHEINIELY HZVET
DHBEINT-Z L, BRI HEYRBRICB W TERFEMEZ RS 2o T2
Zé BRANIIERABRGICEOTIERNBAMETH T2 & HIRF O L
A M — B\ 2 FRR TS L2 B it ST B2 R L2 &
Nt EhTns, (B 103)

@ #R (fRE$E)

1979 4, SCOGS 1%, 7V = Ui e O3 vAbEI ORI 21T > 7R R, &
OB LT, 7 a VEBHICRET 2 AR iEmIci, BfED L
UL TEF R AHAIIC TR END LV THEA SN BA L. AR~DER
5O AR 7R B A FERE U TRE T SRR AR, | SRR T D,
(ZH8 103)

2001 4F, KEEZHFZEFT IOM) #0ORiRELZES (FNB) 1., #i/e s
O— HZEERE (Dietary reference intake) (ZRT A #EIZBWNT, 7 A
DRMNZF L Tr vz g h 7' @eE LT 10 mg/ AM/H) % 12 B
B L-"EHEmKRERR (2R 89) ICBW\WT, TEfEMETCER Tho7m 2
& & FLICEE L7 NOAEL (10 mg/ A/H) &7 MZb@EHATE 5 &
2. UF%1.0L L, 19 EORADHIO UL %Z 10mg/ N/H & LT3,
(20 104)

2014 -, KEXRZEHFHES (CRN) X, #3270 @Ekd) 0%
VBT A IMEICB VT, 10 10~12 mg/ AN/ H OFEFCCRIVER N 3EHL L7
WZ b, Fo, HEOFOBREN 2 mg/HRW THDHZ EEBE L, filnia
Mo UL Z 9mg/ N/ EFFEL TS, (M 105)

(3) BRMIZHE T 5
ORR$:0
SCF K OB & ih 2K (EFSA) 12 X 2 BilEREH o & S s 330 T

38 1972 fEH D 1982 FE TOMIC, KERREIREMF (FDA) 1%, KEFEBRAY S (FASEB) @ Life
Sciences Research Office (LSRO) [Z/&#H L CTi#(T: L 7= SCOGS 2, 400 LI E® GRAS W& % #/3—3 5 151
OFMZR R EEEER ST, T—F_X—2TARL TS,

5 HEICKEEST 47 2 — (National Academy of Medicine) (ZC&#s,
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BFl L U COFMIIER T o7z,

@ i (fFE%E)

2003 -, SCF %, #id UL IZET 2 EREZ LD LD, T ADKAIZ
KL TCTTZ Va7 A b @E LT 10 mg/N/H) % 12 @59
LRBRICB W TCHERE CORE N2 2HE (B 89) iz, o
NOAEL % 10 mg/ AN/H & L7= (2 106) , F£7-. SCF %, HHE OHHDEIL
IZ2WT, 24 HCThilged GEMAB) Z#ilL LT 0.8 mg/HA 5 7.5 mg/H
F OIS B, METOHEE, SOD iEFE, o772 EE R
~OFPEHEIZ OV TH L N R2EN RN - 7oy (B 87) &K,
—&f7e e N COBTEN R 2 AR T 572012072 UF % 2 & L, 18 i%Lh
FEORN (EGERORALEEZRLS, ) Ofdd UL % 5 mg/ AN/H ERE LT,
(288 106)

2008 #-(Z, EFSA (%, AL Lo () kU¥E (I b&on ) =z
FHMEOE Y LE 2 —IZ8 W T, 1 X 1 FMEGRAR» 556472 NOAEL T
&% 15 mglkg KRE/AEZRME LT, #FOERED FIRMEZ 0.15 mg/kg &
#H/HE L, (ZHR107)

2018 4£, EFSA I3FiMEFR A AT L, HOEBEEO EIRE (0.15 mg/kg

(KE/H) SIOEFIIR_ESI N7z LTS, (B 107)
723, 2006 . SCF & EFSA ORFBEEEOFIF/ 2L (NDA /~S3)L) 1,
EXIEIRTN @i E) OULICETIERELZELOLEN, ZOEA
Z2OHTHIO UL L OZE O ERILIL, SCF 2 E &7z 2003 FOE LEZ T
HLTW%, (ZH108)

F£7-. 2015 4, EFSA @ NDA /Sx/ui%, 0o —HSREREICET 55
REEZFLDEN, ZCOBREZEOFCTC—HSRERELZRTFTHI24720
#id> UL & LT, SCF28 2003 Fi2F L Hi-ERE (2 106) TREINT
UL (5mg/H) KOZOH T Uo7 ERLZSIH LTS, (2 109)

Q ERIEEE

1991 4=, SCF (%, FiEEA A N2 HOWTHH L7 A 5. Ui 72 KR I 72 5
MO SEIEE S LTV b oo AL B9, K OREEREKS TH U |
BIRICEENTWAZ Enb, Z—7 ADI ZHE L2V E LTW5D, Fiz,
BOBMENRT o Ay ha— LT HEFEEA D= X ARG RN RY |
BN OEBEIUC L > TR EOBEITA e LTns, (] 110)

60 OKERALER, HEILMEHRLER, —HALVERRERER. ER{LER. A F—RAHK

61 JRETIE, TADI) &Efish Tnas, RS LT, IHEMEOM TR, AMmERFICA TR RMERERT
HHEITK LT TADI) &0 )5 IR FIClE TIIRWEBEZ LN TR Y . REFZOSHFTHVLENL TV
FERRME] LS HRED TR HEIITH L EEA BN TS LS TVD,
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2019 £, EFSA 1%, &&ii e L ComBRIEcEnF F U v A 1)

UL, AT BROT E =Y MR L TH Y, ERIR ADL O
EFMERNE LTS, (B 111)

(4) A=RA S YT RUE=2—U—=3 2 FIZHE T 5HFHE
@© FREAH

z‘—x U« =a—U—=7 FRMAEKE] (FSANZ) (2 X % hilkd
R (RS T%ﬁ#oto

@ i (fFE%E)

2007 4, FSANZ &, TUAOMTIHE LTy =i (v b A
r_R—=2LIAN) | OFHEZIT->TWD, VA 0E, A=A TV T ==
~V~?VP@%%%@%@ﬁmmk%<%5#éﬁ%kéhfw@woi

CHNITA RS RERICBRICA LI, BEICRFIRRERTH
D MEGAMEZRETHEODOUA U ~OHHIRA L~ @i LTH 1
myLU4/x%ﬂ>ab@ki%’ﬁ£émé) IZBWTC, HWEREDT A
EHELZELTH, IE<ERIIRAD UL THD 10 mg/ HITITKIZZR0,

Lkﬁof GMPTf@ﬁi/m%@miﬁﬁkbf@U%/m@ﬁ%K%
. AROBESZ MO SIS W SRR TS, (B 112)

Q@ LG
FSANZ |2 & 2 BiBRHE A O L2 EVERT IR TS 2o 7,
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V. BmEREET
(WRERs ) 11X, 7Ek, HARBRMZIRICHOBMILO BN THEA SN TS,
A DA SRR ORFEIL, S E IO ALEMGICRIERAI L LCo R
ZEMT D7D OBEEEOWLEIELI O THD, BHAMRBERMESESHET
NG EZEBRTIEMNE B D Z L0, SEIFEOEEICHWLEEITIL,
KEHOTIIRNWZ & 2EE 2| REMRDBEHERINY & L ToBEN EREF DK
EIIATHOT, THERSH) [22>\W T, SEIBEOREMRF L L ToOMAIZE L TR,
Tt B R B AG & T M L 7=,
WEERIX., SESHP T, A A ROREEA 4 R T s EE 265 2
EML, FNENIOWTORMGZ B E 2. MEMIC THRERH ] Of& MR
A AT Z Lk Lz,

1. fRA4A>

$fil A A OBIEDOBREEIL, 20 WLl ED AT, e R O EKGE
AR LW EIE 114 mg/ A/B, BT 25613 6.14mg/ AN/A L, SEOR
H O THREESR ] BkOFBEEIT, 0.093 mg/ /B &H#EFE L7z,

A A NN TIE, TSR E (7 v a VR (ICB T 2HADIEN, £
NWUSMZ B BMIAR D F -7l & LTI SN ZERHZ DWW T O RET 21T - 72,

7 v MW X IIFEEZ R OB L3 e A EORERTIX, $HOEBIED
ZWVIE EWRIGRITIR T L, NRMEEEREAEREEMN L, b Mok 23R T
1L, AT ORI 12~67%., BEOWIEZ 29~TT% Th-7=, B LI+ f
A TR S 7= 8%, PIIREZ R THFlB~I VD iAEh, BErerI7 2L LTl
A S, £72. BRRER SISO T 5, Bt 20 U 8 E R~ R
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AR KPR

5-NT  |5'-nucleotidase : 5-X 7 L 4 F X —+F

ALT Alanine aminotransferase : 77 =73/ 7 A7 =27 —F

AST Aspartate aminotransferase : 7 AT XTI ) R T U AT =T —F

CAS Chemical Abstracts Service : 7 I H/L « 7T A KT 7k « F—E R

CRN  [Council for Responsible Nutrition : K[E i ke

EFSA |European Food Safety Authority : BRI & 522 21 RS

EU European Union : BRMEH &

FASEB |Federation of American Societies for Experimental Biology : *K[E 525k 4=
W eEs

FNB Food and Nutrition Board : BfREEZER

FSANZ |Food Standards Australia New Zealand : A— A N7 U7 « =2 —Y—7
v R A AL ERE R

GGT. YW INWEZINET L ATxzT7—F

yv-GT [=y-ZNVEZIN KT AXTFHE—F (y-GTP)]

GMP  |Good Manufacturing Practice : i 1E5i&E 40

GRAS |Generally Recognized As Safe : —fRIZE 2 E A7 I TWD

GSFA |General Standard for Food Additives : £ 5L O —fx A&

IOM  |Institute of Medicine : >K[E 22022

JECFA |Joint FAO/WHO Expert Committee on Food Additives : FAO/WHO &[A]
BN R 2 255

LOAEL |Lowest-Observed-Adverse-Effect Level : fx/N gt &

MTDI [Maximum Tolerable Daily Intake : #x Kifit%& — H {EHU &

NAG  |N-acetyl-B-glucosaminidase : N-7 & F/L-B- /)L ath I =& —+F

OECD |Organisation for Economic Co-operation and Development : #7758
FEREAE

(0JAY Organisation Internationale de la Vigne et du Vin : [EE~7 Ko - U1
FeA

SCF Scientific Committee on Food : BN & L BH#R B S

SCOGS |[Select Committee on GRAS Substances : k[E D GRAS W& 27 2% Fl 5
FERER

SDH Sorbitol dehydrogenase : Y /L ¥ h—/L5t Ka /) —=F

SOD superoxide dismutase : A—/X—FF L RUVRA LK —F

UF Uncertainty Factor : 24425

UL Tolerable Upper Intake Level : ffit%& R &
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