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FERENEEL TN LTHIEHI OOTIL IV E2EET2MEITESH). (2) (L
TORFRERTIRFHEN UNS 1T ETOEEI/AOATILAVEEET IMEXRILES
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21UTDLDICES,) GIAREPFCA) XIEIhoDiE] RY TR)L7)LLAQTFILAY
BEEEWE (TvkR. BRXFERUNORFICEEBZEESTHIRILIILAOT7ILFILE (RER
HNBLE20LUTDYLDIZES,) ZHTHLEMWTHOT. BRMERIZK HILFHEILIC
FYRLILAOATILHVEE (REHENOULE2 1LUTOLEDIZRD,) #EMT HLEMEL
LTEEHBES. BEEXES. REEASTEDDIM)] ITOLWTIE, UTOEAIZKY,
LEMEDNEERVEEFORG T HiEE B8 FXEE 1175, LT K1 £V 50)
F2RFE2HICRET 2F—BETLFVEICIEET S LNBELATH D,

(EEMH)
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FREGLDEEZOND,
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TEEFHEES. BEEXSE
T, REENTEDDSLD) ]

KERITOVWTORBOLEAFSEREENHY TS,

3 ZELEOBSTEDDIARMDIEEICOVT, UTOEAICEY., ETORARIZOVWTHEA
FELTIRBETEATLHENBEETH S,
S OILEYRRIZDONTIK, EAEICEVTIEEE., MAZORENEDLNT. SED
Bl -HA - FERAEFTELTVRBEEERIIVAEL S,
MCCP. LC-PFCA & ZMiER U LC-PFCA BEEMEIZDINTIE, $EDOEE - @A - EAZF
ELTWSREEFEIVEL O,

4 GRE 28 FE2HEICKREY ARMEDEE(CRDLBZTNEE LGV HZREEMENFERSH
TWBERITOVTIF, RORDERIZIBIFHILENE L ITENETNRROERICIBIT LA
BETHIENBEATH D,

EE B FE2HICRET SERMLOEEICHDL I

L2me \ _ \
*0H [E1 5 NS EEMEAERA SN TN B S

IRILIZNLABTIVAVEE (KR
FHNOLULE2 1TUTOLD
[CBR%.) (Bl&R$EPFCA)
XIEIhomig] RU TR)LT
LA OTIVAUEEEME (7
vk, BREXIERUNDETF
[CEEEETHINIILTILAO
TILEILE (REHHB8LIE2
OUTDLDICRD,) #FT
5tEMTHOT. BARMIER
[Tk BIEFEMELRICEYRIL
AT ILAUEE (REHEN
IUE21TUTOLDIZER
%,) TEMTHILFEMELL
TEEHEES. BFEXSE
T, RBEESTEDSLD) ]
KEUBCOVWTORBEDEAITSEEENHYF S,

CHXER. HKEBRAHNER R VA K EH




XIBE T HFETUFERE. FEES-LDZERE, EXMICPOPRCOSIABERTH S,

JBLEY RADEEHOHE

DR

L1

A

T EEE

BEM~ DR ERE

(% 1E]

-7 BLE Y RRIE, FERAMIER NERT
IZEVWTHTERIOHBYWaTHSKRE
ThTWL3,

- ALBE T, HLAEAL S SEETR
HEhTEY ., —HMOBETE+HICEE
HhHDEEZLND,

(orfEiE]
FERGOBRETEAL,

[hnsk 5> i)

s TILAUHEEHT TIEpHIZIRET 555,
EATE S T TIEpHIZIKR A LARLy,
pH<STOFFHHAIZ. 16~210R
pH>9TDFFHAZ. 0.1~10R

[(E5fEH%]
CEED R UEKEERICHE LT, FEHA
M58 (8°C) LHEFES N, 8°COBKFT
HOMETHIEHEESIND,

s HERTE, FEERVESEESETT
[Ep > Y ERREIN DA, FREAIFRER
ERUBEEHICE>TEL S,

- ERETOHFRMK-EESHERBRTO
FFHE, 22~588, EKEEHET T,
FUEL. REITIR,

-EREICBSWLT, BRHoBHiEO L
EhOHFHAIL6E~2248 (KHEEDD
BOWLEDEEBETORBTIIERYEE
K1E3) .

-2a7 YBROGEE. 1,000 mg/keDEK

[log Kow]

- log Kowflld, 4.7~5.2LESNTH
YU, KEEMICHTHERMEZRTLTL
Bo

[BCF (£¥EMmIRED) ]
- O0)IEYRADEHRERR

FURER : 853-2, 880fF
F2RER : 67.1-493(%
(EEE  BELEVEREMRRICE

WTRIEMEE THIEE] S HTE)

s ZUT R 1,374%+321

- JwE—:1,580
(ChoDERTE.FEICEVHEETE

HERANELTEY . HBREROMFENR
LETELY)

€IS T7414va(TLoTAE) 6918
(10 ppb)

AFEDREEL. 1~2.3ug/LOH OLEY
RAICTEMEBELIZEZ A,

TheEL 745

&/ : 763

JwbE— (AR) :1,464
A& H 1,561

JyE— (FR) :2 406

- BEHEY T, 3. 4~691
- WAL T, 3,632

(—ME1E]

EF~DEE

-RBREEE (AAN/E) I2T5eREED
AREFHREL, A2l LIEELEE
SR TREZORS L-ER. DEA
£0.03 mg/kg/day QIBREES) BERU
S=/AE0. 1mg/kg/day (9 BREIRE) 8
IZHE LT, mIFChEFHAEMN RO Stz
M. FIBRChEEHMEE(ETH NG, -
T=o

KBV ~DFE

-Zw MIITBRREROKRE L. $1ER
UBAREYIZE 1T HChEEEBEEERAD
BEZHERLI-E A, 0. 5mg/kg/day
UEDECTHRMERE CMTChEFHEASE
NEH LN, Fi=. 1.0mg/kg/dayLl E
DHENEE YR V3.5 mg/kg/day Ll £ D
I 4hE BN NIZ R BN T . BXChESE 14
[EEMRD T,
- Iv MI2EREERS LB HSsE
ERTIE. 1.0mg/keg/dayLl EDEEDI#EIZ K
FiEmiG (&56:ELME) . FmBkChE
EMEE (RE6R U181 A) NRBHLMN
T=o
E—YILRIZ2ERREERE LIIEESE
AR TIL, 1. 0mg/kg/day LA E B OO It 1
THRMERChE;ZHERAE MR SO bt
« 5w 220 ppb (0.28 mg/m®) FTHHE
ZEECISARBRERARE LR,
20 ppb#x 5 DD & TMIEChE;E4HEE
MRS SN =AY, FRMBk B URChEFEA~
DEEIIEH L NEMN T,

[Bfa~DEHMH]

« ZiR2H XS (Coturnix coturnix) ZFL
- SR OEMRKER TLDs : 13.3 mg/kg bw

(technical grade) .

- aY 95 (Colinus virginianus) % FA
W =2MROF M5 (0ECD TG 223) TLDs :
39.2 mg/kg bw (technical grade) ,

Y95 (Colinus virginianus) % FA
W=REIICHT S atEEERTIEHhTH
(238 WVEMZRT . LDsl&19.9 mg/kg bw (L
{biEmEsE) . 17.5 mg/kg bw (h FEILE
BERER) .

- REERSEBEARICEVNT., BEICHT IS
LSRR,

- XHE (Anas platyrhynchos) #RW-R1E
BE5REHER CHEOHKERIBROEHE)
TLCso : 71 mg/kg bw/day, &x5&82.9 mg/keg
bw/day TOHAEFEMEEEE (FHREL L,

HEDINVYIT MK (Zonotrichia
leucophrys) % R N=3BREIDAIREE|DIE
finzE&% (7.4 pg/g bw/day) T. FEYEE
YUDAREHBREZBE. REPLEBREOESL
IZD%A5aEeEH Y,

[KEEH~DHEH]
a5
- 2S8R (0ECD TG 203) T=Y TR
(Oncorhynchus mykiss) 1&277 v kAy K
=/ — (Pimephales promelas) &Y %2
HME <. 96h-LCs : 8 pg/L,
- EHABERV-2EE N TI6N-LC
0.58~520 pg/L, HKEDEFE (Menidia




MEICETALERTOFBEMITITS~
1,5768 (25°C. X&) .
- BODIS & S 2R - 0.2%
GOIS L B PFEE - 9.3%
UV-VISIZ & 2 FREE9. 2%

(LEE  BEFLFEYEREERRIC
BWT IO EHTE) .

[E=FEH]

- BIEEMEIZDOWNTinvitroER T, 18
IREATERR. LEAERERXRRUT
EHDNAS ERER IZIEMTH o=, In
vivosdBR TlE. REZEAFSLIZTVX
DEBAREEHARTENE (FHEME. B
HMER) . v FOMRERERTIEYE (K
M) . 2ty b7 vEA TEHYE BFE.
sk, ) RURY (S8EHE) o
WmELHLIMN. BETHH-LBHREE
SAERIFOECD TGE (FELHHEBRRTITH
N=-OFEROEBEEMEC, oA Y+
TyEAIZDONTIEBIER FLRZEZEN
L-MENEEICLDAREEENEZ O
T=o

(L AE]

E~DEE

B FADEEIZDONT, ENAMERT
FRIFBONELI ST,

-EREEZECLIRENAEDTEEED S
FATIX.ACGIHIZEBLNT E FOEMNAEIZ
DWTHETEREL (M) LEh TS,

EBRHV~DFE

Iy bRV 2ERIREROKRSSNH
HBRTEENARZERDT. YVRZEA
W18 ARIREROKRSEEHRICE
WTHLRAAERRO NGNS T,

[(EhEFRESHE]

EBRHY~DEE

SRR EANTEAORS LERESNES
B2 (13 58AR9 : tFIR6 B ~15H) IZHB ULV T,
B} TlX. = FA=25 mg/kg/dayB T
B (4/474)) . EBEERUSRKEDRE
S 10 mg/keg/dayLL EDBETHREEM
IEIAS. 1.0 mg/kg/dayll £ DEE THE.
R, BBIRFOMEK., FMEKChEFEAE
MNEDHLNT-, BBETIX. 25 mg/kg/day

menidia. M. peninsulae. M. beryllina.
Leuresthes tenuis) 96-LCsl30.4~4.2
pg/LZAS, KA - RKAERORZMEDE
RIT DV THEGRLE AL,

- AFED RO R EHMEHEIRTLCy - 0.17~
7,012 pg/L (KFIX96R5REAZAER) o Chirostoma
Jordaniih\E &S MFE (LCs : 0.17 pg/L)

- 5FEDAEDORMEFMHERTLCy : 0. 53~860
pg/LEBOT—2IZEIL . BOBRZMESf

(SSD) THCs : 0.812 pg/L,

CRKAHYTAL=ZTIIN—=F

(Leuresthes tenuis) MU =35BMRE
FABRTNOEC : 0. 14 pg/L (RO ESZEAL) .
0.3 pg/L (EDRL) , EHFEBIL LT
D EX{ENOEC : 0.3 pg/L,

D7 v KAy K=/ — (Pimephales promelas)
DHAZERA32BHRZEHLERTNOEC : 1.6
pg/L (REZME) . 3.2 pg/L (D) .

RERsE

- 0ECD TG202H Tlk. 48h-LCsoH%0. 1 pg/Ld
*7F =2 (Daphnia magna) g+ EZ
O EE,

- REVEEHEY (Hyalella azteca) ZFL
1=96h-LCs : 0. 138 pg/L,

- REDEE B Hyalel |a azteca (2T
ED—7&) ZRALIBESHEHEBERDL s
0.037~0.058 pg/LT. 2SRRIV
REEAE L GLHERHY .,

- IXL I (Daphnia ambigua) ZEFL
-2 EE M KERT48h-LCs : 0.035 pg/L (&
B2

« ECso% FALNf=SSDAHCs : 0. 034 ug/L,

A2 (Daphnia magna) DEFEZE
s4B% (OECD TG 202) T. 0.056 ug/L (4J# -
ETEEEL) . 0.1 pg/L (21BLRIZ100%
MNET) .

-BET IS4 (Mysidopsis bahia) R4
FEREE 5 ER TNOEC : 0.0046 pg/L (BEMD
BRT) . 14BBICH#EERT Y 5001
ug/LLLETREHY,




BTRERVRUBEEROBELMNEDS
nNE=NMEFBEEIEO SN2, B
MERERE LTI IR (MR ZALT
10 mg/kg/dayE CHORETROKE (&%
S8R : 1FIR6 A ~150) Z{T-o1=#EE.
BEITIE. 1.0 mg/kg/dayA LDET
FRIMBR R U MIEChEFEBEENRDO I
f=h. EEICEVLTO Y USRI
ZoHonlEh o1z, BIRTIX. £FICH
WTEHEFRHONT, EFBELRD
LN DT=,

Sy FERALNTROKS L- 2 HRERE
HER (R 5 IR FORRIX AT ECAT10:E R
FIE R IERERRT12:8M) (2H T, FOR
VRO FHEM TIL, 5.0 mg/kg/day
FO UM IZAXChESR MR E  HEIZEIT RIK
HERE, HICRIBRKFEREEOEL
NEH LN, 1.0 mg/kg/dayLl EDE
TIEFORUFIEROFEBY CHROERE U
MEEChEFMEMBAEMNRBH S NIzA, 0.1
mg/kg/day B TIEFOKR VF1E{S THEMRT
Rixi ., 2EBEIRO oMoz, =
DHERTIE, £REFRESHICET I
BEIHONELI DT,

[REWEEMHE]

EF~DEE
cSa—IA—IHITEOIERERNRELE:
aR—FRARICEWNT, RO OLE
DRRDBRENBEEFERICRIZTE
B+AELLHER. BALREHERD
mEHFDOI OLE YRR BEICEVEE
NHoNfz, TIUARODBEIZENT
JOLEYRRBELEEREDORD L
OEICEELRBGRMNIA LN, HEKE
PHAESREDFEAD(X, 2001 FEDUSEPAIZ &
59 R)LEYRADERGEAFHIROZE
TREIATBUANIZEEZFNE-ARTEY
BETH . REFZEHRELHER.

WL
AEOWHEEERAWERRBDLESATRT—D
(BB, 9, #23Iov 02, BELGL) O
2EMEAERTI6h-LCs : 0.80~14. 6 mg/L,
s T I7UAYAHIIL (Xenopus laevis) %H
W=F 4R ERDLOAEC : 0. 215 pg/L (US EPA
DKEBEFBOEBEBEDCHREICER)
Iy bEL-ATA—LYTR-TEYY
(Rana boylii) ZFAULN=&F4EEKERDLOAEC :
500 pg/L,

[TiEEM~DEE]

- YWY 33X (Eisenia fetida) ZRAWAM
= 515% (OECD TG 207) 0 7d-LCs: £9137 mg/kg
soil,

- <Y 33X (Eisenia fetida) ZFAL\I=56H
MR EIE= s ER (OECD TG222) T#391 mg/kg
soi | THBEEHY,

- HET/OEY (FELSHA=F) IIxL
TIE&LYRVEESHEHY,

FF THIY L NELY (Folsomiacandida)
RV EESMER (0ECD TG232) @
28d-NOEG : 0.075mg/kg soil (3ETZ) . 0.024
mg/kg soil (ZEHE) ,

[ER~DEE]

ERNSNOETREY. BICTEMRERARRICH
TEEMEHY,

- SYINF (Apis mellifera) ZRW-A4E
4 EXBX TLDso : 0. 068 pg/bee (EAMREE) .
0.15 pg/bee (BOFRFE) . HICHEMRFET
FREICROEEDY,

* TYNF (Apis mellifera) ERWI-IEHEE
14 EXER D 10d-LCso : 0. 002 1 g/bee/day, %=
B 55558 TNOED : 0. 018 ug/bee (¥
B .

AL YT ISINF (Aphidius colemani)
ZRAW24n-FHEBIEHAE (LRso) : <1 ppm

(FZRBZEBUERE) -




1EBECENTELIRTOIRE (271
A) AEFME ., 21 A BIRFN, 5
HUXIIZEBEEEZHINF TR
— R M RIZADHD T H o=, ¥ O
LWEURROREE. FEBWICETIE
ZOHMBNEZ EAEICEEL T,
B~ DEE

- v 5.0 mg/kg/dayE TOREFNE
IREAM S WEITEE THREROKZESL
HEBRIZCBEVWT, 2TCOREEORHY
TIMNNENHEFHELLELTETLTS
Y, 5= L/KSEORICEALRE
RISBEBRNH 1=,

- 5w MIZ1.0 mg/kg/dayETHOREEH
10 ~16BICRERFZO®RE LR
ERIZHE LT, 1.0 mg/kgBE TRNChEZFRE
FTHEEHER LI, HAEBBBIZITE
REEZITULN, 0.5mg/kglA LDEE T, XHE
BLEBELTEBWICTTIFALHTLS
EFTOBEBAEERIZELSALZDLANLLL
BETFTLTWAZ NG, BXNChEZEE L
BOASZHIMISBYRLEET S
L. BIARBRHICRETERLERARLAL
NFEINDENTEINT,

(AR EhEE])

Eb~DEE

-7 0OJLE ) R ZADER S - BBIES @
ETRHESRRAETTH -EEZDN
fzo BRABMTIE. BELYROIZKS
WIREANEMN STz, DAIZET 2HET
— A FTBSNTULVEL, EICHETRESE
ShfzkIChAkSBINTRPH#M SO
5, BAMPRELRREOERLTREE
BPEFETHDIENSBEADREIZEK
YHBRBRABIT T EMERIATL
%, EbDIBE. BOXEERERERD
SEREBHIL2IBREEESIA TS,
ERBM~DEE
RARBOEVEEICET SMT—4

- Bracon brevicornis (A< /\F&EH) (Zxt
I HIEMRBREHIRT24h-1Rs : 3. 21 ppm,

- Chelonus blackburni (A5 aAX/NFH
) ZRAV-EMRFEHER T24h-LRy : 3. 62
ppm,

- Acyrthosiphon kondoiBUA. pisum (H* L
BT IS LUE) R Austromicromus
tasmania (ARAB EA A7 ODFE) AL
AR FTEER TLRy : <1 ppm,

- Enallagma spp. U Ischnura spp. (k2R
BA + bRED) R UHydropsyche spp. BT
Cheumatopsyche spp. (BB Y FEHS
) SRERN-EMEZEHRMRTLR : =1
ppm,

-BREDODSBETIE. PavAFRIOTUMY

(Coccinel la undecimpunctata) Hix+ &%
% (LRso : 1.9 ppm) o

- I3—0OwINFTI ) AALH (Ostrinia
nubilalis) MHREAW-EMRESAERT
LRso : 24 ppm,

[IFEE~DEE]

- EFIEORSC K H2MEOSMEDLDs : 66
~192 mg/kg bw (v k) . 64~T71 mg/kg bw
(XIR) »

- BAFIAICKTT 2SI EE64
mg/kg bwlZE&FE (EFSA) .

(FEBE~DLERUNDOEEE T AERZEHE
E] JIBHE)




FHEonTLEL, BORBREKREE
DI0%a < BIRIRE . BEFRFZEZRDRIX
RIEBEEEICEKETLHIN. BHETHEE
BOWIEIZK > TRESN=TTREENH
5, Fl-. BREBHEIRATMEIVE
HEMDIZ S NERIRS NIz, BOH
BE#FeToEF[IcHHL., BHICERE
Lz, BEHREZLLETOREBICHFAL.
mik. FFig. B chhofEsiziYE g
ErREIht-, EICHBTRESH,
iR &SRB OHENRE M L VEDAD
SN, REQLITHOANE N O
ALEVRADERERD) R IHBE
W REREZICH L TRIAEYM & Y EE
O EZENBLDIE, BEEIDE
WZER L. E&SENVY OAChEE 4 IX UK
&L YIEL, —A. BEMY & BEIR DACKhE
FHEEZEZXEEXECTHY . BELAL
IRLTHDZEAERINTINS, &
O 5%13£90%:a < A FREIZHE# S,
DI ELEBEORBYNEFEL. EFE
FIZIE10%EBESLE SNz, Fi=. B
Mo O FEAIL628F M. FFEE. D, B
figh 5 DFFEIIFX10~168ETH - 1=,
12 52 R UR £ 0D FR o K UV EE (3 ch Hk sttt 3 A
[F21BFE &R S, KEBDIERFITHE
MENBIENTSINT,

% POPRCUMSMZISEE L =45l E
o

+ ACGIH (2003)

* APVMA (2000, 2017, 2019)

« ATSDR (1997)

» CalEPA (2018)

* EFSA (2019)

« JMPR (1999)

- US EPA (2014, 2016, 2020a, 2020b)

- IREE XEMEEMETERER (2016)

BSBOHATATA L (2019)

-BER%TEEEs BEFHEE (2018)







XIBE T HFETURFERE. FEESN-LDZERE, EXMITPOPRCOSIABERTH S,

hERIERI1E/ NS5 T 4 > (NCCP) DEFHOHE

DR 5L NEEEERE FHEM~ D EREE
€G3 [log Kow] [—hasi] - Cir CPIZIXAF L DA H Y . & Eht=
- FSRMEG T CQEEOHBEMZRWNT | - Cu~n#HEDIERIE/NT T 1 > Dlog Kow | EEREIY~DEE EE. EEMICEXENESOESDENE

W S 7=0ECD TG 308K EXIZH LNT . Gy n—
FILAY (EFER0%) (X, 12°CT120
BE@LTEE LGN ST,

«Cu n-7ILAY (BFRIELER0%) LEF
UEDEREFELTHFDCs~nDMEIL. H
BYICH L CRFEULOREEZFDC
ENFHRIN, TNoDYEITHBEYSIC
RELULEICEBT HAEMEAEGLE TR
INde. HEYMFOFFEEAZI180B %
BADHEHTE,

- FHIEBH (hE) ORRXTUH (hE).
LIBEGEOHBEY TERESIATLS
e, RIBHEBERICHIEL., R8BI
R,

Uhnok > A2iE]
BIELE, KECMKDES ST EFEL,

(£ R %]

*Cu~yn-FIA2 (BFRIEEI S5EE%)
&, 288 THDE SR (HHfE) SNhi,
*Cu~yn-F7I A2 (BFRIEEH. TEE%)
&, 28BfEIT2T%4% 57 fE (#HfE) Sh.
60BRICBTNERfESINT=,
*Cu~yn-FI A2 (BFRIEZEEI 2EE%)
F. 105 ULEREEI NI o1,

(3R]

Vb ISUVRE WP/ AU
JAMI—2o4—IL) O19725F~19954
DHEBMI T H 5440~1,200 4 g/kg dwT

DEILIEAH DD, SFHEZ TS,
CuilEFRIEn-7ILH Y (EFILELOE
£%) :6.6
Cu~cBHETELSERIEL AL : 5.56
~8.68 [;£] 8.38LDiELHBLHY
Gy (18R 1EZ50EE %) : 6. 58+0. 09 (OECD
TG123)

[BCF (EMiRiERE) RUBNF (EMiRiE
R0 1]

2 URRIZEBITBCIERIEN-TILA Y
(BFRILFEHEE %) OAFEEMERRER
(OECD TG 305) M#EFE. BCF (EMEHER
) &,

[VRER®0.34 peg/L GRIEE) ]
-14,600 L/kg (RREHERVIEEIERIL
S hi=B) H=HIBCF)

-#911, 530 L/kg (GR¥E D & D R £ 14BCF)
2 URRIZEITBCIEERIEN-TILA Y
(IBFRILFE0EEW) OEERZFICL DAL
LYiEiEaER (OECD TG 305, #Z5HAR14
BRERUHEHAARO6 AR, HERERELD
ng/g) TlE.

-HE R E (RRMIE) : 108.9H
~BMFye (AR IER UAEEIERRIL) 0. 468
—AIE Li-HEtt B & . OECD TG 305(
BCFieE v — )L (OECD 2017a) (24 B 15MEY
AKDETILOENTNEFERT S L.
BCF A5, 000 L/kg#% KiEtE@

Sy bEANIOBRREROKZS R
(REE. R A= i#; 222 mg/kg/day I ;
242 mg/kg/day) [ZHWT., MHEORER
EHCHBEERVEHBEEDEE LGS
ma., DRSS HAEH T/IOERDEFE
XA, MHEOSREH CTHRFEN
BHont-, FOMICERBADEEL
HAont=H., TNEDOMRIZA~NDIE
HEZLOEHRESh TS,
- E—=4LKRIZ100 mg/kg/dayE THORE
ZOBMEEHEZRS LR, HnDI100
mg/kg/day B THMEFET7 VAKX T 74
—tEEAMHEHEENSEENEFEICEEM
L. 30% U100 mg/kg/dayE CHHARDIE
A, BA. BRRVEE/NEAOEMA
BEHont-,

[Ei=EE]

~InvitrosdBRTlE. RXZFIREEHA
W-RRERALTERRTRSAEICE L
THLHEEEEROONTEETH-
T=o

In vivostBRTlX, 5 v b~ADEOKRET
BHMRICES TAEBKEREIZEOLN
Ehotz, YR EAVER/MZER
Tl IMEZFTH2LMEME. HDHU
[FEEMEICHT 5 2L MEIRIMEROD L3
IZEWWT., BEXNBELOZEE DL
Hhot=,

(L AE]

REE, BREEPHERICESEEDEVETR
B, LizdioT. THEXREEH LIS, HER
RTEMIERINEGEE. ThUNOEE
ICHETEHFEDERET .

[BE~DEHM]

CADSAXFPORUVIAEERAL=Cis7CP (18
F1EE52%) ORMEROFMEDLC, : >24, 603
mg/kg diet. LDso : >24, 606 mg/kg bw/day (3
S54%2) . >10,280 mg/keg bw/day (% H
E)

- REISMHT -2 &L,

[KEEHM~DEHE]

BREREE

~FA =23 (Daphniamagna) % FULN=Ciaqy
CP (&R 1L 352%) O 21X ER (0ECD TG202,
GLP#£#L) T48h-ECs : 5.9 pg/L,

~FA =23 (Daphniamagna) % FULN=Ciaqy
CP (3&HR1L3:52%) DHEFESMHHER (0ECD TG
211, GLP#E#L) <21d-NOECIZS8. 7 pg/L (4EFE -
RE~DFE. BEMEFEHE) .

- Ls—)LB (Mytilus edulis) #FAULVf=Cy4.47 CP

(183 16352%) M60d-NOEC : 0. 22 mg/L,

- ZURR (0. mykiss) ZFUL=Ci7 CP (18
F1EZE52%) D608 IESHESMHER (0ECD
TG204, GLP#E#L) T4.5 mg/LTHILE. BE.
TEICEEGL,

EX

- ¥k %E (Selenastrum capricornutum) ZFULN




BH, COT—2ICEDE, AT HTHE
MEOEBREIEULLEHTE,
IRBEE14~1T (BERIEFSEE%L L)
(HEFEY D D F R EAHY 1808 LI E & 54,

Eb~DEE

- EIFEHEES (IARC EU) ZIZL B HEAAD
NEEHREATOEL, £, EFTO
ENAMEICET DIEE LR,
ERBM~DHE

- BMERAVEENASEREBRERET AL,

(EEHESHE]
B~ DEE

Iy FERAVWZEERSICE D —HAE
BEURRBRICENT. BE=HRE (384
mg/kg/day. M ; 463 mg/kg/day) TEHEESE
~NDEEIIRBO oG o -H. ZIE
P DRBYMOEFRENMET L., BELF
TIZEFELE-FMEIEETH- -, BT
LE=R&MIcsLNT., RTMmE. BimgE
K., FAOSEFEOHEMmM, . SHE. .
BEOEBL., EEERUVBRKAOMED
BHontz, v bEAV-OERER
DBIEICET ZHEBRTIE., BAHMPD
R chREEEXEFORELD. BE
YMOMmMFHRUVBILIDOEST S VKEE
DFLRBOSNTE=-HAEREWIZEITHH
ME~NDEEZBALNITHIZIEELH
Mhot=,

Y EERANVEROKREIC K SEERE
EHRRBRICBLVT., REHAE (100
mg/kg/day) ETHREYMR UV REMDOFEAE
I2xt3 B2EHIEBOSNEI DT,

(8% ]

EBRHY~DEE

CEIVIDEEIZER LR, 521g - k.
MBI BORIEE. iR AFEE ENE
b=,

DY XORIZERLEHER, bIHGE
FlE LRSS A>T,

(BB AR %]
EBHV~DEE

1=Cis-7 CP (I&RALER52Y%) DEFEHMAER
(OECD TG201. GLP#E#L) T. iBIEICxIT 5%

B(F<3.2 mg/LTHhIMXITRREINT ., Z
MD1=872h-ECso : >3.2 mg/L,

EEEY

= 30D EEFE AL =C01s-7 CP (EZR1E3E52%)
DEHEMAER (GLPEEM) T, 28d-NOECIE
Lumbriculus variegatus (#3¥3 I XH})
T130 mg/kg dw (%950 mg/kg ww, FET=. EE0E
PEE) . Hyalellaazteca (33 TEFR) TI130
mg/kg dw (%950 mg/kg ww, FKEMEE) .

[TiEEM~DEMHE]

- 3 3 X (0ECD TG222) . ReE4-4E4 (OECD TG208) .
TiEWMEY (0ECD TG216) ZRL V=12 E
HEx (GLPEW) D#ER. 22X (Eisenia
fetida) H\E %5248 T, 56d-NOEC : 280 mg/kg
dw (#9250 mg/kg ww) o

(IFRE~DFE]
(TN EEE ISR




CEILEY FERANVEIXOIAE—D T
VEHEBORER. BERIGCEESHSNEH

271z,

[ARENEE]

B FRERRIEZRAWzin vitros{BR T
%, BHELEHER, U4BEMRIZBITAR
IRZE(FH90. 7% THY . RIROKFE(THE
BIcBFEL LSz, Sy FERAW:
HEROKESHBOBERTIE, 30~50%D
RIRAERE S fz,

- £ FOREBBTE, FFER ISR
TORELSHER SN AR TEIRERSL
Hhot-, BIYTIL. NEMESHTH
BB EOEBEE LD, BHOE
B ER~ADBITL. BHRIZCECHE®
REfEB~ O BB ER SN,

- B TIXRBREL S RE Sh - R Emh
STLEFAERELTNS I ENR
iz,

B FTIEEBIAANOHATRE S TL
5, £ FONMCCPOHFHEAIZ. 2FE L HEE S
hTWd, BTk, EENELERE
BTHDZEAERINN, BFRFD
EUREE, BOKRE LY BHRNZEDE
SHEMofz, HEMEREIAIETIEH
1:EM. BEEREKcHSAMTH-
1=

% POPRCUMSMZISER L= ELFFMER :
= AICIS (2015, 2017)

* EFSA (2020)

- EU RAR (2008, 2011)

* Health Canada (1993, 2008)

- IARC (1990)

= NITE (2023)

* UK EA (2022)

- US EPA (2015)

- WHO (1996)




REXRILIZILADOHDILARVEE (LC-PFCA) & ZDIERULC-PFCAREYENDEEHDHE

XIBE T HFETURFERE. FEESN-LDZERE, EXMITPOPRCOSIABERTH S,

R EHEMN NEEEERE FHEY~ D ERE
[F%81%]) [log Kow] [—hi&E1H] - WS DODDPFASIERILA F oY — LIBEZ R
- LC-PFCAIFIBE R TIEHEIZEE L TLVS | - LC-PFCAIX. B (A5E) B EKBD22D | E h~ADEE A (PPAR) M:EtE{LAI SN TLND, PPAR-
EEZBNTLNS, HEDORBETIEAE ., RAEICHEET H1E | - BEHEICS VT, MHPLC-PFCALAEE alFEEE U Y—RUBERBOATHREF

- BIBRAD R EELC-PFCAIZELT 5 &
T, REHRTORBMENENT 5,

- LC-PFCA & 2 D& B U'LC-PFCABEE B
[F. BIRORIEIGETA 53R B f-FiE
PILEELGEDRFBHTAESATL
%o

(5 fEfE])

- Gy PFCAIZ. 28 THA S #E L 4Ly (OECD

301F)

- Cip PFCAIE, BRFLEYMEREME AR
(OECD TG3010) IS&H LT, SRR L3

RA®H 5.
RILTILABLEEYMO—EIT) VIEE &
HEERT I IZENH S,
CFEAEOHMETIE., BBETIEARL, 42
DI EDEEARR (B INE. B,
mi®) A, LC-PFCAOEELEEEFRTH
BT EMNRENTILNS,

- L=Ao T, log KowxAMEREDE
HEHMBIZERT S EIETEYTH S,

(BEDOAYIREIER VEYERL]
- G PFCAQEHEE G ER

E_ (BODIZ K 20 fRE - 0%, HPLCIZ &K B
DEEE - 2%)
“SREREES - 25+1°C GEXT)
-SREEYEEE - 100mg/L
—EMHEIRERE - 30mg/L
-SRESHARS : 281
Gy PFCAIX. BEIF(LEYMEREM AR
(OECD TG301C) 1= WNT. Hn R & 3
E (BODIZ K B fEE : 0%, LC-MSIZK %

FUEERX (1 pg/L) : 2, 300f%F
F2RERX (0.1 pg/L) - 3,700
(OECD TG305. BEfF{t¥mER M AR

BVWTRMENEE (SiRMEETEEN] &3

E)
- Cip PFCAEHERE GER

FURERX (1 pg/L) 16, 0004&
ELEERX (0.1 pg/L) - 10,0004Z
(OECD TG305. Bt mER M AR

SERE - 0%) .

“SREREES - 25+1°C GEXT)
“SERYERE - 100mg/L
—EMHEIRERE - 30mg/L
-SRESHARS : 281

- LC-PFCAILIRIBEMIICEEN G &M T TIE S
RSN,

BVWTEMENEE (EiREE] & HE)

- Ci4 PFCAQEHEE G ER

FURERX (1 pg/L) 16, 0004&
E2RERK (0.1 pg/L) 17, 00045
(OECD TG305. BEfF{t¥mER M AR

BWTEMENEE (EiREE] & HE)

- Cis PFCAEHERE GER

FUEERX (1 pg/L) : 4, 800fF
F2RERX (0.1 pg/L) : 4,700
(OECD TG305. Bt mER M ARKRIC

KRR UIREEE L OBESENATEINT
LA, FERRRE OBEEMICIE—EMEDL
HHNEMN T,

EREM~DEE

= LC-PFCA (PFNA, PFDA, PFUnA, . PFDoDA.
PFODA. FTOH) @5 v bRV :-REERES
EURBCEREREEER I —=0 Y
HEBOHEHBRICAELNT, HHREOEMN
PEENBH N, (BRINEHHAEL.
v F28HREEO KRS S 4 ERDOPFDA
0.5 mg/kg/dayTH>71=, )

[E=EH]
« PFNA, PFDA. PFDoDA® in vitroitE& (Ames
HER R W/NLEER) DFERIXIEETH-
T=o

[FAAME]

Eb~DEE

- fEfFI R BBRFZE I &S L T, PFNA, PFDA,
PFUnA, PFDoDA & SLAYA 1) R 9 & DREE
NHDE|ESINTEY., T, F—F
EHEFICRMENABELS Y. HhD.
M035PFDA. PFUNA L R L ASeR S L E D4
ERFICEUOTRIILRAA Y RO A ML
TWzEHEshTW S,

- LC-PFCAR U ZF M IEIZ D L T E B4R
(IARC, EU) HFIZ L 2 HMNADHEEITH S
NTULHELY,

ERBM~DEE

- LC-PFCADQ R M BE R R A AR ER IS5

ELTCEELGABFMNEREIZR-T., VMY
O LPASOBEZRDH T, CYPAAT 72 1) —D A
UIN—lE. EREYOBRBEET L 2HD
RBIHLBEICA TR, PPARIZCYP4AD FIR %3
L. ThAEEEEKICEET 510
PPAR-a ZHIERFLEDED a2 L—2—L L
TH#EEET B, PPAR- o -CYPAARRER D EMEIEIZ.
FHeenEie. RESHE. RESHE. ERRE
EESIERITAEEENDH D,

+ Co-10 PFCAIL. 781 HILHD T H S5 > DPPAR-
a T FIVREEN L THFRECYPAARR 2 2N
VBEEHET 5,

- fRFE D B DPPAR- ¢ mRNAFE IR K (SCYP4A %
VIR BHBE 001,134 PFCAL IEDFEREIRE
B=HH B,

(BE~DFH]
1| L,

[KEEM~DEE]

KEEYMORE. BiE. BREEFOIY FRA
v hEFET SERENTOHMEHHRTIE.
LC-PFCA (]&KCy) 1%, BOREZMIZIE LT
BE~tEEEOEEETRT,

+ LC-PFCA (& KCi3) DZDHDEERZANTOH
SHEABRTEENMER SNV FRA Y
RZIE, RERE, TBEE. FEE. R%
., pESE. EEEE. EETREOE
b, EFREZMHE, PRBEEOEELNH S,

ikl

«FA I3 (Daphnia magna) BRUTILE




BVLWTREEIE TEREEl LHE)

- Cig PFCAQ ;EfRRE S ER

FUEERX (1 pg/l) 4304
F2LEERX (0.1 pg/L) 3204

(OECD TG305, EXF it EMmERE M miRI
BUVTEMBMEE TSEMBETIEARL &3
E)

-JEDRKAE (ETS5T704v>a, aq
RUZPIR), S RUBRUEBKE (T
ZyIRYY T4y ) TEWERR
# (BCF) L4EMETEFRE (BAF) DIRER
ZLEETH, EMDOBOHICKYESH
T 5

 BCF %2 U'BAF I, Cy (0. 4~1,514) h 5G4
(17,000~363,078) ETHEML . Cieh 5
Cig (20~4,800) I+ THEADT 5,

s a4 (EEOTKLEZHEHOE < O
JKEE & U IRE) DRTEEDBAFIE69 (Co) ~>
26,000 (Cip) . BREEMBAFIE2, 600 (Go) ~>
40,000 (Cy3)

- B75) TOBCFAOBAF[ZFE(Z & Y 3.9 (Co) H
55,011,872 (Cip) £TEET 5,

- B35\ TOBCF R UBAF(E, Com 50 ETT
#EmL. CsTRLT S,

KB (ISR A LT DOy~
14DBWF (AE¥niE#ERER) 1£0. 3~25. 2, TMF
(RBEWARFRE) 1X1.5~3.0

cFo D [AA BT ER] RUN—AR
W[4 Baq/BRE] (T532X) DG
~14DTMF(Z0. 9~14.9

*BIONICE TILIZ & B A FEDBCF T AIE (L.
C17 TExK25, 000, CyTmA28, 500,

[FEEEYMDEYMEREN]

AT aAEA (FE - ERE) OTNFIE.
1. 78~4 88 (Cg~|4)

TS LOFEERY X a0 ITDOFE
(JV—=2Z2F) QHBRIZENT, G

BRTULEWL, BMERWENARE
ERDOFEICET 2HBROFBRTIL.
PFDAIZFFHERE A DR ERF TIE AL 2
EMNRENT,

[EFEFHEFM]

Er~DEE

- BEHZRIZHS LT, PENA, PFDA, PFUnA,
PFDODAR T & AR DARER UEER LU
IZFOEER. KIREBREE. KBELEH
DRSS, BEFLOMICHMEEIRD S
hi=, £f=. PFNA, PFDAREE & 1TR12
BELRIOGRE ) A IZIEQMEERRA.
FIZTEWTITHINHNZLEL T HRED
BIEET EDBEREARHONDHE,
HIRITEEN - SR OEZMNEZEN R
ELEIhTW3,

KBV ~DFE

REFGEURRH L DITEREHKESHE
HERIZH LT, 0. 5mg/kg/day Dl THEF
DEFRFLORUEFHELY (PFNAD T
JRAROBMEMEESEHE) . 0.5
mg/kg/day £ TREMIDIKE R (PFDA
DIYIIVRAREBRESHEHER) .
2. 5mg/kg/day THEEMID T Kk SV iTiRE
DET (FIHD S v b RE/EFEFF AR
EX) . 100mg/kg/daybd E CTHEKERUVE
B O (PFDoDAD S v FEREFKES
TEELER) . 1,000mg/kg/day Ll tCRENMW
DREHEEMANHPFODAD 5 v kR /£
GHREHER) AEHLNT-,

(AR5 ibEE]

EF~DEE

b MABEERAW=/invitroRERTIX, T
A BT IERAERTAIEEHCR TR
FEE~NDEENRE ST,
EFEHEICE LT, LC-PFCAL BHRAR AR
IWEDEQBEEEICIT—EEN T, -

<> (Chydorus sphaericus) % FAULNf=Co_1y
PFCAD 2t 145K BR D 48h-ECs(X12. 4~181
mg/L (EXBEE) TChydorus sphaericusd
AhERZM,

s HYTAHIL=ZFAHA (Mytilus
californianus) #FUL\=Ce—1o PFCAORH]
S URR—F—AEHRBRDOPHES VXV ED
50%[EEEE (ICs) : F192.2~3.7 mg/L,

a%E

€IS T4y akEALC PFCAD ZHE4
3~12085R D EHFE HEEAER (IEIEOECD TG212.
0.93 mg/L#FE) T. BE~FADEHRVE
EFREBEORENLEL. EADELLEMRY
TEMEL,

[IFZE~DEE]

- RIEPFCAO B EERZFET 51012, B
ETILTOEFILEOEHERRNEHH S,
CBMETILTRLBHICRESA-EZE
X, FFig. ER. EHEUHEETY KRS
v b, BRERE,
CBYMETILTRHBRERBEVNVLOD, HESHL
DL R, DME. HEAOEE,
RBEE., KEVHB[EENE L. ETE,
(FRE~OLRUNDEET TABESEHE

) 5Is8)

(HFEEY~DFTE]

BN TOHEEMARTIL, HDPFAS (PFOS,
PFOAZE) ODERMEICK SREEHRT
EFEL O, LC-PFCADEE F —EICKAIYT
B EITRE,

-PFAS (BAEILEMEEL) BUL—TiEh
B ENBL . BREN-FE L ORICHRE
MEEEARE NS EAEL, LL,
Rt ARRERRIE® T L EREREZE
KLTHELT. EENTRRBROMEILITE
#, TOLET. W ODDHFNTOEHELEY
MECEH. BEREEEZEUHRALHLELEY




~1sDIEHBMF (L. #32~3,

*Co~ulBAL. LGB (- D=0,
X DEVTHIL, vAqLA, K
vyxavyw., A1 H3) OTNFRUBIF
IFEICIULETH D,

1=o

ERHY~DEE

- Zw bERWERBEICHS T, PFNA
DREICLYRBREMB~DEENGZE
NHdZ &, PRDAQKRERNRSICEYE
BOLHRIBADRIGHEZIET S 508
HAREEINDZ &, PFDODADREIC &
U, BERUIMAEIZEITARTOA K&
REEEGEFOR VN BREANEES
h. EAETHREFVOTRE—IXN
FRIN, ALATA—IIEERUVRT
O4 FEEREBFORBRET. METX
FAFOVHRIR O UOEELRD
NRESh TS,

(&S]

E~DEE

CEPHRREICEVNT, LC-PFCADRE LA
MOZFDD L TRERELEAE & DRIZBY
EHEARH LN, gk GE EDREY—
A—LRILPHRERE, FUILXF—FKEERELED
EICIEQMEENEDO N TS, B,
T FUICKT BRARIGET &£ OBEE
HIF—EENEMo T,

EBRHV~DFE

ROARFES Y FERAVERERSSNH
HARICEWNT, BiEEMROERE. <7
A7 —CEARREET. REMBANS Y
ADEL, ¥4 b HA U3BDOEENER
HFEhTWb,

(ARERE]
- LC-PFCAORMRIZES 5 T—2 [FF LN
TLVELY,

- EICHEICER L. £ FOZIBRBRTIX
KIS REDOPIANEEA TNV =C
ERFRESIAhTWS, BEENLTES
BITTHIEPERINTHEY., ERT
IFRREEREMIZ @A L. REDDRIRIZHE
TFLTERIAZELBHSMIZEIATL

FETLC-PFCA (Co—1¢) LR SN E L DE
IZ#ETH R HHRERE AR S LT LV B,

s XY F—ILNLEEDOHTESA (Larus

hyperboreus) DMLHCy & TAAT R - ZD
EEELOMICEDHBNHY . £HFED
LR EBEEL TS AIEEMENRIE,

- LC-PFCAQEMHEIZH 1T HRIEFIRE Ing L

R)L (ng/gXRiFng/L) THY. EHEREBROE
& GB%ug. mgL~NJL) ,

- LC-PFCAL DIRER FLAEF (HDiFHR

MEEET) EDHEEFRATERZHZEN
AL HAREMEAHDHEDOD. BEFRTIEFHE
R,

 LC-PFCAFDFHEICEBMUMNE . £EMER

HOBVYEIREOREHY . LC-PFCAIZ,
ZTOREMIZKY . REMICEIEFEENOE
AR ICERLD ORI B GHEE RITT AR
EAH 5,

- LC-PFCAIZTE BN H Y . REAICH=-> TR

BHICEBY 5120, HFEEY~DBREEDHT
HelE. RE. RS HKT SMERIZHY .
LC-PFCAO B FRBITL HABM THRIESL
T3,

/YT —DIVAEAEA (Rissa

tridactyla) MLC-PFCA (Co—15) DB FREFEAT
TlX. &1 EHEOPFCANER B EMIZFEIT,

- LC-PFCAITRERBERSENT H1=th. HIBAIRIZ

WERRIEDFRESIER I aREENH Y.
LC-PFCAD TR (X IREEER I 1= 2 EMIRED
ER (ZORBBELTOLEBBEDREL
F) 4L 5AREMEDHY .

- AR C (ZEBFEDLC-PFCAN R B T TE

T HAREMEN HY . B—DLC-PFCAL LLEE L
T, BREERITT AN & BEAENLTERY
NEFES,

- LR EEECHEAYOBRRNTIRER

hMER &, LC-PFCANYEBMHRREISE S < e
hzEEEY ., FRUCHFEEMOBEREICE
FEERITTAREENH D & ERE,




%,

s EFOBENSRAOHEBEBRIZE L
T.LC-PFCAD RFHEMNRWEZERFT S
U7 I VRIERLT N, BAOUTS
DRIEEMT 5 & DFHEHH D, LC-PFCA
D55, PFNAEPFDAD k—HJILH YT S
VANERBMNE L, RIS N f-LC-PFCA
IZ®FTBRPV TS URIZDNTE b
[EXORD200ELLLETHBZ EMNEDL
mEEThTWS,

IR OTHXICFTOHEROBZE L.,
DB (4FIZPFOARTPFNA) DOEEZE
AW LE-EC A, FIHZBEEWIZE Y
PFOAR UPFNAD T A I B S hf- L #HE
SN, PFOARUPFNAIZRE#E @@L . @
tEMELBIARICHBEIND I EMNT
nt=,

- B LEHAEOHTEERLIE. PFNA
P4, 35 PFDALPFUAA12ETH > 1=0 &
W EDHETERFEAIL,. £ TOPFCASTH
MHEEREELIYVEND, RREREE
DHEELH - T-,

Sy MIBTEELHMBRBILIEFETH
Y. BEEREE. v b, IORHEIC,
HEAHE K U 3 00EN ST,

% POPRCLISMZSBEE L - 4HFHEE
o

« AICIS (2019)

- ATSDR (2021)

- Danish EPA (2013, 2015)

- ECHA (2013, 2015a, 2015b, 2015c¢, 2016a,

2016b)

* EPA IRIS (2024a, 2024b)

* Nordic Council (2013, 2018)

-BmETEEESR FHEEQ024)




