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Effects of organic carbon quality on the sorption behavior of pesticides in Japanese soils
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mg/kg (IAEE), ARI431E 1,000 mg/kg (KE) TH 5.
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. 5. BEEIC L DB o — NEE
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M ay N7y MW CREE SRR
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Fik L FIEIC L0 g s N FIROE
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- TK O35, HRERIY 7RISR AR R ORI 72
HRsy O TR L O LREA &

- RO D BMEERIR A O, BYERE
FIITHEE, SREB LOEEICE L AR
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1. 10. i, @mF (B, ZEHR) ORI
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- RftiEs L OMSmAI o L4 (IUPAC 3 &
O CA 44), 1SO —fi¥44, CAS %5, EC
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ERHER, TR, RIANLEIZ, pEA
L Hne

IO TIRR L OERR

- HE L IND A (significant impurity)
1 g/kg Bl AR 5 Ao IR,
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N, ARRENESRN I ITBREE R TN
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1. 11, RNy T O/

cFal (5 L) B X OHE O FERLE R
THIE SN AR RIRDO KR 5 Ny
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c 1gkg U LFFAET DR TCORS OEHE
(glkg), »72< &b 980g/kg 1T ER SN T
WnHIZ k.
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(1) ARG E ORI O FHE
HIRHICER D BRI SEAT L C, WIHIREE & L
T BVL IZBWCHESEMANERmIND. +
DB, ARG FAR ORLRZ ST Witk D 224 P A
ERIND &L DI, BIBRENFMEND. &
B TOERNR O &, HidRFtoizw
(2, HEEEEHT KA @ U A 7 SEmBFIERT
(BfR) LT RA VRS T (UBA) Z[H]
Fans.

BRSTH L ORI E OBRIE, ROV
iz ESEHERIND.
<INy F ORI & LTI Sh A8
Ny F (5/3y FHHT) OIHTHRER
- BERBICH O SNy FOSHTRE R
- FEEEIC L D IES ORI (], HAER

EHOSEEHET— )

BlAE, 573Ny FoHTHRERE IV TH M)
BABROVEEZFR L, ZHUTIEERZAED
3fFEINA, HAMMORKREHEZ [
i+ GxIEMERZ) ) &35, £2id, 53y
F T BT DRKEH B YL A D
RREAELT D, b LXMW EEHT — X
NI KREAREHET 5. 5%y TR
Rz MO THEAM EABO V2R

L, ZHUCHEAEEZED 3252 N2, & ARy
DI RER &% EEE+ GxIEERE) )
ET5H. F20X, 5Ny TFHITICEBIT A RK
CHBEUY RO KREEEELT D, b
UL IZAEEHT -2 h bR KGR R HE
FOERAR

VAN

BVL %, MEHE+ (OxEAEFEZE) | %
A FEDORRERROBMMELEL LT
F\, HEED B o T RS O &
W5, BUEABGREEZ XD M X D
Ly, SO MHEREE AT 55y
TN, &I b EMERBROMRYE &
LTHEAENTWD RS S, W
MICESNTHERR TE 2R, B b
M AERD D, ARSI D EIERR
X, A AU, ERIFM S X OVEGEE
RBR, mIESMERE (], A, VU=
B, W) & R AR 2542
T 5.

A . TR

JEAA T DR AT R Sy D INE AT R
EWRT D720, Ny F ol OR/INER
BSFAOHIE F 7o I3AGR S oA 2hek
23D Y A K [Commission implementing
Regulation (EU) No 540/2011 of 25 May
2011 implementing Regulation (EC) No
1107/2009 of the European Parliament and
of the Council as regards the list of
approved active substances] ¥ D% & bk
T 25, RERERIBATORELL T T
RN L E MR 5. R BUE A 2R
Str, BVLIE, TE4fE— (GxRYE(RZE) |
ZHERE L L, HEE D5 o 7o Bk & g
T 5. BEFIEOHI % LTI~ T (K6,
7 .



6. Ny F TR

(BAAT @ g/kg)

P FHTRER
T > 3 7] MEEAE | FHE | BRESA=
DY) 965 962 958 971 948 948 960.8 971
T A 17 22 20 20 25 17 20.8 25
RHfisn B 8 8 8 7 7.8
i) C 0 0 2.0
£ 7. FFRIER LUK MEER (BAAZ : g/kg)
P (X) R (o) P 3 S T RS A
D% 960.8 86| X—50 918 920
T A 20.8 3.0 30 30
Rl B 7.8 0.5 X+3c 9 10
Hfign C 2.0 1.6 7 20

- BEIGY, AR AR LD BIZOWTHGE SV HMSEN,

AHi C IIEFREOHAZ B AL TV D.

FIFERRIE O & B2 5D 0,

» A CLZHOWT, ANl C 279 20 g/kg S Lotk z VT, & S o mtERBR DN 40 S T

X, WIHIEHE & U CIERRE .

I ST 5 /3 o FAHTRE Tl 5V XIS L OV BRI RR O SR T O & A RO L
FRMITHESOTHER T X RITAE, TUCHBIARD SIG. BT, TR O Tl LU i
PSNEE & 73 HREHLE PR L1 5 2T, #ES K OVERERIERBRIC B 1 5 (ERIREE & Ot
BEZ DU T OIS K OERER I IR B L CRAMORIIBLETHS.

(2) FEMEDIRE 4D A Hli) OFFHAM
7. BRIZBWT, 1 gkgll LEFHBEEND
T, EFINAEIR X OFEEERIRED
0 ESFHEND DRI SN D.
I, BB, AR R O
Wk L ORI S, 22 2oy £ 0 K
ERFUEERTEENDDINE ) 2k
R 5. B, BRIRGIRARO FMEER
WCHW BN TNy FHIZ, R pREE
NIRE ERRBES EN TV a2 kR
T 5. SIS ORI F - 1 IAINEI D 5
PERBRICH W2 1o FE 7213 o Ny T
WIZEENTWE2 B, RmEIz o0 T
VHBERBRR IS0 L LTHRD
N5, mERBRA~OMRWE h oA &2
B LT, 6g/kg LA FTEA SN D HMEFM
B A DR UWNRFINIC DWW TR K 3 g/kg
DIEE, 6g/kg LA LEH S5 HI
DNTIIIRK 50 WOEENRHFRIND.
RA F T ITRMANCBI LT, FEARW

(fundamental) 723 M= RARA > b
B I TR, FRINE LTHEZ2 5T
—ZiFEREh .

e, THARWZRTEME] &%, BN,
RGN, TR ERTS.

A BT —=2 0RO VI, FEEEREN

MR R OB E (TTC : Threshold
Toxicological Concern) LI T THhH Z & &R
TERI RN A ENTE S, (EEER
HEOLDICHAE SN DHERA S O BE

(AQELs) (2, AZhpksy A T ORFAfixt
LAY F T ITIINA OE EE Sy (R
) BF L, FHimd 2 WERmAO 1A
Y7o O KREIUE (mg/lkg RE/H) %5
HT5. (FEEHFOKEIZTOKg L L, T4
Shd—HERED 15 ug/ N/ A OFMEZF
HIRSOBMELL T CTh A5G, TR HEME
T X ERENT AMEX R, L, B
MRS OBIEIZIE - 7o HERmIL, BT



By F L OVERREIE RIS E RO RV AR
Wik LU b I B I m O
IR WA I KON D 2 S
No. FREEEITICRT.

G

BHohksy A & LCRHAE &7z AOELs
%, 0.01 mg/kg (KE/H THD. FFAlixf4
DR B OFAThOEHBIZIE, 2 glkg
(&) : 0.002) AEAIN5.
BRhASY A AOELs & Rl B DE &
W5y % VT, A B o— A EEEI,
0.002 x 0.01 mg/kg fA&E/H = 2 x 10°
mg/kg AEE/H F7-1% 0.02 pg/kg ARE/A
L%, KEIZTOKg ZEAT 2 &, T4
INb—HERKEBIEL, 1.4 g/ N B TH
5.

g, BRSO THD 15
UGS A 248 2 70D THEEME AR AT
A

v, BEFHRREN RN L ERT e DI,
FHARI ST 2T, b EH OfE ),
HEEMEME T — 2 L35 2 &R TE
5.

. FHHRBREERWE O/, RS
OBNE, FIMORBRIEET HILEY
DT D FR AR T E WG A,
R I L QTN O JF K 8 A 812
UC, 87y —% %2R 5. BRI
EB8DLBYTHD.

HEHEE S, MR E e LT, i
BEOWIMZ AT EREZIT O hER
i, B ERE L L D LT 2 AR RUE
EHWTEREZITONLE I DERETD
TENTELD, FHIL B ABRIEL LD
ET DA IR END Z ENEE
L.
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# 8. A ER LOBIRER

AR B NERER

10 g/lkg £ T « Ames R BR

10 ~ 50g/kg | -invitro BfmEERER X
(RIS 2 F N T 28 BLRUME,
ER2IPe R AV
BB KO (R R
R
S AEBIZR o — AT, R
i R T, XM
7B (SR D, BRI
VEME, F&EEmtE) A ZoRk¥
DT ENDHD.

50 g/kg LA L - BAnFEERBR—3C
- W BIXERNE (28 A

I E7213290 BHH)

(3) ity DA ReFE MM RR AR DFLAT

UBA 1T L DB 2 JRAR DA RE R M1
DOFHIOEARIE, FELLX D LT 244
M, AR R AW = Ny FIcE T h
TWD D, F2, BBy TFITBITF 2 %R
WMMOERBEOFEHNTH D E 2 M EHER
T 5L ThD. AREE AR AN
v FOEREDD, B OZYMERTHIEC & 72
WS, BIMEEINESRIND Z LD,
&M LB 2 ¢, MadiE A 2 9 5
T ENRTE D A EREEE RN BTN
HDHME S DN, T OFEHEZE SO TR S
no.

4. XkE
KETIE, E AR AR A B e AR &S
&, BRERETRBREIRDFEREZITo TN 5.

4. 1. ERFH

EARRY 72355k 1%, 40 CFR Part 158 Pesticides;
Data Requirements for Conventional Chemicals

(Federal Register, \ol. 72, No. 207, October
26, 2007)) ¥ ICHESHTHY, FUIAHEICHE
W HERHIR 9 DEBY ThHD. 7o, JRIKIZ
TGAI (technical grade active ingredients) & L C3iC
HEh s,



K 9. FUAHKICEE S 2 E R

§158.320 BFh DM L KRR
(1) BRSY
- k¥4, CAS B&xEs, —M4, 1,
WG, H1=E
- 4B LB
- OPPTS 830.1750 | - 7= B DR
R DRFEED ERR & TR
(2) BRIRAIT B L= B a S5 (EPA
DOFEMEFREMZFIC L > THEENEE L IRE
Ihiz) Kl
- Rt ORI, b4
R PORMO4 B FIRE
- OPPTS 830.1750 (27 > 7= PRATELPH D [BR
(3) ARSI L= 2 Do RH (B3
FAY SRR BB T 0.1 %Ll EIEfET 5
(2) LIS Rfiid)
- Rt ORI, b4
BB PIC BT A AR 04 B LR
(4) FEEAHT TE RV

§158.325 BUGEDBMEIZHA VSN B FERHZET
L

(1) BEE O AT (REE & R 55)

(2) ARGy DRI A B AL D HIFEJFRE
- FESnA, %4, CAS B&x&Es, oM
WFR G, BUER OLF L ERT, A3
S TWHalEH (TESEK, WhLeT—
% 3>— T (MSDS) %)

§158.330 .5, (DB H 11T BT S HEE

(1) BLEHOLHEAERT (PFEE & R 55E8)

(2) R Oy FE i) B0
HEIIR Ny F 7m0 ORISR

(3) BB 2L L O TR EH
. (DEETREZET) O7e—Fv—Fh

(4) BEICHWONAUCWE, B, o
LB, EOBER, IINTDIEF

(5) HEE OB
RyE SN E ORI - FERZET)

(6) KBTI D EHEM (RE, J £, pH,
W) CEHRA OIS

(7) W TROBE (WFRER, R E X
RyE S B ORI - FERZET)

(8) AR DO —EHMEERIET 272D DOFIAD
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e (B, EEOHRE,
mi BB EIE)
§158.340 M D AERIZBE T B E5R
(1) JREIEHITAFIET 2 ATREME D & 2 ANHiAmIZ D
WTERZRNT 5.
7. JFIRO ST BT LT A9 B
O A
A . BBPETHBIPRIIEAHIZ 0.1 %
(1000ppm) A ETHEAET 2 & Bbit 5%
N
[7:] OPPTS 830. 1670 ™ (c) Technical grade
active ingredients and products produced
by an integrated system. @ (2) TiL I«
0.1 percent] &7~ TW5A, Federal
Register, Vol. 72, No. 207, p.
60972 (2007) Tix =0.1 percent]
Lo TNDH I END, ARTIE T
b A LE.

IMTITIE, X Ol

c B HEWEOMER (F 72135 &)
- B OB (F7ITHEE) i &
B3> D T HEE I
< JFURRLEICR T B ENE L RIS, B
Wy ORI 20 B
« JFURHR D RSy D4y RO ATREME:
- BE DIFAR T O Ry RN 31T 2 B
- AR DAL O BEN ~DOREAT O AT REME
- o EIECHREER E N D ORFBLBLIZL B
15YD ATHEME
s FUAORIEIZ O B 5 RGEEHE, R,
A B I

(2) PEIRE %S
WD LD IEE, EPAIITHIMNCAR D HEE
BREBRTDHIEDDD.
- MU FTREMED & DALER G B D & &
- MMOST DR H B & &
o B F - X RAN L ORI BT BB InE
HRHD L E

I7E Rk

8158.345 IHAZHT (preliminary analysis)

(1) JFI& (TGAI) 12 0.1%LL ECTHETH AT
ORFBZREST D72, 530 F Ny T
MEOLA) 213 5 Y7L (HikilE
DBE) EHWTHIMIGITZERT 5 (F
PRI TRV D LR,



(2) FHHASHTICHES &, AR IR DRERIC
ROBE 2 RHT 5.

§158.350 PRAEHIEA (certified limits)
(1) BLEF ORI U IR 2 ER T 5
PENDD.
(2) PRAEFAPHSER S5 Aoy
7. BEDGY D ERE TR
A . &HHiBIRESY (inertingredient) o LR E T
53
V. BRRSYFERIS R R S A L,
BYAT L& GG S D TR
HOTFAET 2 Z L BBEAM A Zhk sy i B
HT D HEEFENCERO D HIRED O E
53
T, r—ANAr—AT, EPAICK DEES
iz % OO RS 8 2 VI AN AR D

PRI
(3) ARy & MBI VAR 2 FEHER) 70 PR AR
i

AZhERGY & MBI RR ST (AR D PRAEREDH O LR
BROTFIRIE, RERISHEONRL G0 5%
5 D4 BIREICESERESND.

7% 10. FEAER 7R PR AIEEE

T, R U ORI (], R0y
Hr, s TARICHE S ERMBRHEERS LW
EOREEE - KSR 72 L) ZHT 5 MEN
H5.

(5) HERI7e

RAERPE (EEYERD £ 721X E ROV
nb) 2ZATERWE LIZEA, EPAIL,
HFEEICEAZER L, B2 PR
DOEVEEITS.

EPAIX, 7 —ANAL T —ATLUTOZ &%
HRT .

« L0 BEA 7 (RTEAETH

ARZEEEFH ORI S W T O FFE LT3
B

- PRZE S N7 PRAERRPE & 0 g I O LR AR
.

(6) PRAEDBR

THERERTET D720, SO EREEN
B LB E AR D

§158.355 43T Hik
TR OB ATZEGY, WY F T3 E S
MICERNH D L REIILTW D A
RDOHT TR RN T 5.

MRy D4 BIRE R TR

(N)

N<1.0% N+10%N | N-10% N
1.0% <N <20.0 % N+5%N N-5%N
20.0 % < N<100.0 % N+3%N N-3%N

(4) HIFEE DRET DIRGERFH
T . HEEE AR EN 2 R & (T R e DR
FERPA A IRETE D.
A . RN R S o546, |k
RERETD.
v, PREERPRIE, PLFTRITFUIR S .
(7) ERMEHH (Good Manufacturing
Practices) & 3@ O fb /B & BEFIEDS H
W BTN D B RSy 0 T AR E)
DEBLIZHSL Z L.
(1) WETRTI ALNDEHDAET
EEETHI L
(7)) BEL R O YAy D E MR L OVE
LHRFE - VBRI B AR ook
JROFREEZBEEBT 52 L.
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5. BXRFHEOE LY

FAO/WHO, EU I X USKEICRKIT 2B RFHE
FUITE LD,

HEhASy O FIE, B HFIEICRET 5 BRI,
B L bR TH -T2, APRSDEFREDOT
FRIZEE LT, EU OB Tl BARR 25tk 2 R ol
HZEWTE Do, FAYOBEEHZEBWT
[EEE— GxIEWERZE) | 28 mEE LTnbs 2
LOHEERTTE 7=, KETIE, EF RIS T T 10%
N6 3NDEB Z R TR E LoD, filiE Eo
EE#hzBE L TRHBBDHTND.

KA e B FRRIC DWW TR AR & b4
TEHEARORME TR L TV B, FAO/WHO
BELOEU IZBWTIE,ERED FRSH DV T
B+ ¥Rz | BFReE LTHRTF LR TE
D, FAYVOEEHIRWT NEHE+ (3 HE(R
)] BERREE LTWD Z LR TE . KE
THHRETREOOEENICHEEL T DHO0
BRI EEIRST D ERTE Doz, N
v FAMICBE L TE, AL H 53y FLLRIC



DNT, 0.1%LL EEFTH R EH SN T D
TlERDTEY, I EU TIREE R Rl
&SN FRIZET 2 oiris R 2 ZaR LT,
PR L OREERBRIC oW T, EU TIEFENSR
BRUEERIFRIZ DV TN oy F MBS T & Rl — D1
WEERLTEY. KEICEW T #ERBR G
JFARIZ DWW THE RIS DI AHEIZ DN T B
HFHZ LTV

Bbyic

Bk de L ONEBRERE <1, FRERBRIEGRIF R
B BB L O OBEES B L ORI D EF R
EEAEOBEE LTHREL, ERICHEINDE
RO SHRABER L TS, £, JEHED
FEIZD DD BT, UMD T 2 RE
LCWnDZ &b, BN THIUTRE T EOZE
ERARETH Y, LU 2R EIEDOE AL
RHZLTWD. AR, B EA~FAERE
AT DEOBRFHIB N TEE L 2D 2 & B WFFd

.
F 1. BOREFHOHR
FAO/WHO EU KIE
BRSO - s, AL, -4, AL, A, (L4,
Sk s, L, s, L, s, HFat,
DFERE DFERE DFERE
B0 ALEOS ALF S
By S (BRREUE) | - BEOTII - DR
- B L - B L
© ERRE TR
BRSO - TR YR 7 (R ARG & 72 13
G - TR CRYHE (N FATOR | A DMERT D PRIEHIH
(glkg) Rt FHIAENT) - HEFRBROBRS, TOR
W
< P R AL i [eake /N . T
THADORES | "L S X% 1 gig | Lok B AT 5 Rpy | - OLELEAF(ET 5 dEHEASHE
Lo E R e - L A XD R AR Ol
LT o o Bk A Lo
(g/kg) DR - AR, RfEdREpRy | 10T o
ClgkgREEE SR, | EEBRECOWE | wESERSN S (EPAD
HEMEREASNG | DRHCEE LRV | EIESIOSIIRIC S miE
DRI | DO LR PR eSS
= e B N I A - e L q:@@f%ﬁﬂiﬁﬁ@iﬁﬁ
CHAROMRIL (Bl | BRI (BHR) ROy
F, ERICEE Ly | OftERERARIL (g1, % | B L BRGERP o Rl
EADRKE, EE fEo LR, Eagosy | Bl REtosr, fhET
IClE L e o | B+ GEiERS) %) | RIS ERINAR
S GXRIERE) | - RAOUGIRNCETB | ) PEORE - K
b RO R - RHAO I BT 55
TIAI DR E .3 o | IO TRRBSEOER | - MBSy (inert ingredient)
P A HEO R DERAEED LI & F IR
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#F 11, ERFHEOILEK (05&)

AR5 Sy FLI L

-1gkg ML EGHTHA

i e

. - CRFEERB IO E1T

Ny T ORI | BT E RVE LY

i 20 glkg iR 72\ 2
v

- oS PT TR
DG, R AL
PR IC 72 5 2 8
ALl | CFE M.

< falt (5AELIAN) o FERE
HEcRLE I - RED
53y F Lk

‘1g/kg LA EFET 52 TO
AT OEA R (g/kg)

p7p < &t 980g/kg 13 E B
ENTWHZ L.

- FEER, AREEETEN
FIIFBRER TOMEE D
BRFIZEE L < DA
WiT1gkg LT CHEE

- BGE T LIS

5 RyFU |k

ANt % R 7E
- RS T LIS

- N, AEREEMERER
BLOERAER (HAY

0.1 %L, ETHEETLZETO

FHERBRB LW
?J%% NG, e | W)
FREER OBEEL L TR

REAE T LT, [Ny F
DA TER SR

gl EREiaEes X
OB (B HANS)

P B PERI R AL 2 1
- BUSIN OB 2 R AIR &
Ans.
SIH (Z8) ke L OVURL 4) COMMISSION IMPLEMENTING

(2 URL DV > Z1ZOWT OEERIL, 2015 4E 7

A 30 A ICENM.)

REGULATION (EU) No 540/2011 of 25 May
2011 implementing Regulation (EC) No
1107/2009 of the European Parliament and of the

1)  Manual on development and use of FAO and Council as regards the list of approved active
WHO specifications for pesticides November substances
2010 - second revision of the First Edition http://eur-lex.europa.eu/legal-content/EN/TXT/?
http://www.fao.org/3/a-y4353e.pdf Qid=1438147578711&uri=CELEX:32011R0540

2)  Globally Harmonized System of Classification 5) AR RERGICEET RNES DR
and Labelling of Chemicals, Fourth revised i, FRIEFRAMTEmE 6, 45-52 (2014)
edition, United Nations, New York and Geneva, 6) COMMISSION REGULATION (EU) No
2011 283/2013 of 1 March 2013 setting out the data
http://www.unece.org/fileadmin/DAM/trans/dang requirements for active substances, in
er/publi/ghs/ghs_rev04/English/ST-SG-AC10-30- accordance with Regulation (EC) No
Revde.pdf 1107/2009 of the European Parliament and of the

3) REGULATION (EC) No 1107/2009 OF THE Council concerning the placing of plant
EUROPEAN PARLIAMENT AND OF THE protection products on the market
COUNCIL of 21 October 2009 concerning the http://eur-lex.europa.eu/legal-content/EN/TXT/?
placing of plant protection products on the uri=uriserv:0J.L_.2013.093.01.0001.01.ENG
market and repealing Council Directives 7)  Commission Communication in the framework

79/117/EEC and 91/414/EEC
http://eur-lex.europa.eu/legal-content/EN/TXT/P
DF/?uri=CELEX:32009R1107&from=EN
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of the implementation of Commission Regulation
(EU) No 283/2013 of 1 March 2013 setting
out the data requirements for active substances,



in accordance with Regulation (EC) No
1107/2009 of the European Parliament and of the
Council concerning the placing of plant
protection products on the market  (2013/C
95/01)
http://eur-lex.europa.eu/legal-content/EN/TXT/P
DF/?uri=0J:C:2013:095:FULL&from=EN

8)  Specification of technical active substances in the
authorization procedure for plant protection
products, Bundesamt fiir Verbraucherschutz und
Lebensmittelsicherheit, 2008
http://www.bvl.bund.de/SharedDocs/Downloads/
04_Pflanzenschutzmittel/zul_dok_wirkstoffspezi
fikation-En.pdf?__blob=publicationFile&v=3
9) 40 CFR Part 158 Pesticides; Data Requirements
for Conventional Chemicals (Federal Register
Nol. 72, No. 207/ Friday, October 26, 2007
/Rules and Regulations)
http://www.gpo.gov/fdsys/pkg/FR-2007-10-26/p
df/E7-20826.pdf
g EE—5
AOAC AOAC AOAC 1 X —F T a ),
(CARNE AR E e LR L T o)
AOELs Acceptable Operator Exposure Levels TEERGRTA &
BfR Bundesinstitut fir Risikobewertung WY R 7 FHEAFEET (KA )
BVL Bundesamt  fiir  Verbraucherschutz HIHBRERERNRZET (K1)
Lebensmittelsicherheit
CA Chemical Abstracts TFIANTTART T b CREULFEEOE R
M)
CAS Chemical Abstracts Service TFINNVTTART 7 A=
CIPAC Collaborative International Pesticides Analytical | [EIRREIRATIE G
Council
DAR Draft Assessment Report AR S ER
EC European Community R F [l A
EFSA European Food Safety Authority RN £ e i B
EINECS | European INventory of Existing Commercial | FRIMIZ 31T ZEEFOHIRILEME Y A
chemical Substances
ELINCS | European Llst of Notified Chemical Substances | FRINICIS 1T 28T HIHE Y 2 & (L%
H)
EPA United States Environmental Protection Agency | KIEEBREI{:#T
FAO Food and Agriculture Organization [ b 2R B
FIFRA Federal Insecticide, Fungicide, and IR AR B AR BRANE CRED
Rodenticide Act
GHS The Globally Harmonized System of bSO R L ORRICHE T 2 R
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Classification and Labelling of Chemicals

AT A

INCI International Nomenclature of Cosmetic (b S OB D [E B v 42 1
Ingredients .
ISO International Organization for Standardization ] A Y LA
IUPAC The International Union of Pure and Applied ERSHIE « S LSS
Chemistry
IJMPR FAO/WHO Joint Meeting on Pesticide Residues | 7% EZ3RIZ48 5 FAO / WHO & RI&S
JMPS FAO/WHO Joint Meeting on Pesticide RIEHIKIZfR D FAO / WHO SRS
Specifications
MSDS Material Safety Data Sheet bFWEEZET — 22— b
KHED 2T — 4% > — b (Safety Data Sheet :
SDS)
OPPTS the Office of Prevention, Pesticides and Toxic TG - AR - wm R CRIED
Substances
TTC Threshold Toxicological Concern TR SO FE
UBA Umweltbundesamt HFRET (RAY)
WHO World Health Organization SR A B
WHOPES | WHO Pesticide Evaluation Scheme WHO 23S 2 2 — A
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FT-IR Z AW BURIK L BIERARDFEFME O

EEE, BREE, MLly

* ) BEAKENBRE RN ¥ — BIRIRER
wk ) BEAWKENBREZERN Y ¥ — EEEAR

PO R R CHR E ST AR & ST AR TR L 7R RS O RS 2 TR+ 5 itk & LT, FT-IR/IATR
ZHAOWTHIE L7z IR AT MV 5703 Rt S, EANE ORERHENTZ. ZOFIEEZHWT,
RARLRY O TRLE Sz gk L, EJKJ:liﬁe&ékﬁf@%iﬁéh?”;@ﬁ%)ﬂb\f IR 2227 MLVEHEIEL,
BRZE SAV7- FIEAFIH TR E’)b%*ﬁ%ﬁbf:. , BRSO ERRELE 2 ik 2 O RSO
FERND, WHZ T 272012, S0y ’+§?iﬁ(&f%7ﬁ>%%&iﬁé7ﬁn ASEIOHGEIE, ZOo5M4%
7z LW o 7=728, PCAT VEET B Z EIXTE o7 L, MR CER L -ERL & YR
D BEFHFERF IR SRS LTV RARD IR A7 b L% PCA T Lz & 25, —ERDEEKIZHBW T,
FR L BRI ORRA 70 D Z EAVRE S, YLK OBERPFEE (TR LToiER, AL B2 54005 cl
BEENTWZ EBNHERES N, L7223 ¢, FT-IRIATR Z W T IR A7 M LZIE L PCA TEHT 2577
L, ERR L RADRI G AR T 720027 J—= 1 Z\ZF A TRE &Ik S 7.

Keywords ; 38, S5, RSy, BRESHT, FT-IR, ATR (Attenuated Total Reflection), PCA (Principal Component

Analysis)

AL7ZBFIZERL TV, RS ZEANT
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The Directions for use for this product for the use(s) described
on this Supplemental Label were developed by persons other
than (Company name) and accepted for registration by Health
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program. (Company name) itself makes no representation or
warranty with respect to performance (efficacy) or crop
tolerance (phytotoxicity) claims for this product when used on
the crop(s) listed on this Supplemental Label.

Accordingly, the Buyer and User assume all risks related to
performance and crop tolerance arising, and agree to hold
(Company name) harmless from any claims based on efficacy
or phytotoxicity in connection with the use(s) described on this
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Accordingly, the user assumes risk of damage or loss resulting
from such use(s), and agrees to hold (Company Name)
harmless from any claims based on efficacy and/or
phytotoxicity in connection with the use(s) described on this

supplementary label.
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£ EOE~OREEIE
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KEHOEE

D ATEES O BATHEAE Y 72 D
DL (t/ha)

commodity

fod (ZIEW O SRR, (EE R ORI L 55
BTHY, ft faint fooin = 1 (Farire  JEIRWARICRIT D
REEG, fon : THA~OFEHIE) TREND. Vv
TNZOWTIFHER 2D LRV, 2000 4FIZ Linders 512 &
> CEAEM 2 BUER HE ST g (SCik 4).

feommodity 1, FIEFBORMER, NV RIEOKEFET
RIN, T L VHEORBOLAITIBIRIZ 6 555k
OREEOEIE, EFHOLG A IIEREER /T T
B D728 feommodity =1 £ 725

F# 2. V3D finy, farir, fson DERMES

EE B fint Farint fsoil
EEs 0.4 0.1 0.5
SEIEREBA 0.7 0.1 0.2
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NIV BB Y, RERROLIEIELT 2 T DD BT X > TRA 5T,
% 3. 3Gk 1 DHETEREIC & Y SIS h S HcA 0 BICH T DRI
WAt 0 HIZFs1T % 7R (mglkg)
fes | % T Tl
SRR \ -
(L11750) CHEE PRI | PR ERIE)
1 6.86 8.66 1.4
28 1 1.97 1.28 0.8
1 9.78 6.96 0.5
1 1.16 0.76 0.7
DA 1 0.22 0.19 0.9
1 1.34 0.88 0.6
1 20.4 24.6 1.2
ZEDR
1 4.04 4.63 1.0
1 12.9 17.4 1.4
LyiEL
1 2.52 3.70 15

* o (AR R IR 0 B AR OFR IR FE & HEE

& 4. R 2 OFHEEEIC L Y B Sh 2PN BRE

JMPR THEAll & L7 #A % O TEMZ 384T 2 F1HI A 18 FE (mglkg)
HIZBIT 28R BT — 4 1EIR R T
(EHIfE, mg/kg) — X E Wi | EIR~Of HANT 2 A
TEdm4 | Bk T FIGE WA | M2 OftE R
(90% % A TEIE IZ K DHEEE
B/ME— R ORME | FfE
fiE) (1.2.178) (1.2.2 18)
(1.1.21H)
LEY 31 0.1—4.67 0.85 11 13 1.4
ALy | 130 0.02—8.2 0.86 1.6 0.84 0.89
yo= | 184 0.07—8.8 1.28 2.6 1.9 2.0
EE 91 0.19—8.33 1.98 4.0 1.6 1.6
A F= 59 0.12—56.7 4.79 6.0 4.2 2.8
Fal | 41 0.02—6.01 0.74 0.98 1.0 1.3
Ay 35 0.04—1.38 0.59 0.75 0.79 0.8
R~k 104 0.01—10.5 0.78 1.4 2.0 1.4
RyLy
13 3.8—173 52.9 89 90 82
J
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Spirulina platensis 12
ke Dunaliella sp. 13,14
i » Chaetoceros gracilis 15
P i Nitzschia sp. 16
N7 R | Pavlova lutheri 15

BRI ZBE L C, OECD IZIZBIfE Lemna
B X 7 OAERBERR(LIT TG221 £\ 9.)
BLOT7VEOEMERER (TG238 35 L 1N TG239)
DHA RTA B 2D. Wb (Lemna
BUXx s BALE 79, RE5) Tho, #
RAE®HE LTI, TG221 TiE, 2D Lemna J& v
%7 4 (Lemna gibba (f 78 7 % 7 ) , Lemna minor

(mvx27¥)), TG238 BLU TG239 TiE, &
W 79 (Myriophyllum Spicatum) 23 £33l
LENTWD.

SRR ORER, i & LT, BARICA
B9 5% Lemna J& v & 7 ¥ 4 F, Spirodela J§ 7 &% 7
B 1FE, Wolfia @V %24, “bvE, Yar¥A
WZOWNWTORENBD ST (£ 3). fEAEHD
Z < IFHTEOHY TH 7.

BeFAREMLISL T, ¥ ZREZ DN T O RN
%< (F3), HLTHEH I W =AY
IZDOWTIE, TCRLICHEU =B ER TE 5 &
Ez b,




3. BRAEM & LTI Db - Tom 5K AN
SCHR
st/ o
7 A% 274 (L. aoukikusa Beppu et Murata) 20
K27V 774D X2 Y (L aoukikusa Beppu et Murata subsp. hokurikuensis Beppu et Murata) 20
W o F A2 7F U X279 (L aequinoctialis Welw) 20
¥ | B3 il LTHFauFx 74 (L japonica Landolt) 20
il 7 % 7 ¥ (Spirodela polyrhiza) 21
£z IVrayx /4 (Wlffia globosa) 22
3 = & (Potamogeton crispus) 23
W73 Ak ¥ =44 (Brasenia schreberi) 24
. FFAT v * 2% (Azolla japonica) 21,25,26
il
o B 47‘// 2 7 (Salvinia natans) 21,26,27
FREEMRAK | T2 v (Marsilea quadrifolia) 25
ik I X=% (Isoetes japonica) 25

B OMBITABRRFIBED GND EB X
5% SSD (FED R My AR) VEIC & 53l ¥ ¢
OIERP#HRFIND.

1.2. KAREY DS DAY

IKAERE W LIS D A1 O FEPERRBRIZ B 5~ 5 SCRik
L LT, 26 1F (HARREEME Y 2REDEREENE
RN R T w7 B2k ELEZ. 20955
20 HEDSKAERBICET 2 TH -T2, AT
X, 1) KAER®, 2) WA, 3) FoficyE
L TR LTV (£4).

K 4. WAE U7 3CkE OK AR SO 4:4)

o Sk ()
1) KAER® 20
2) WA 3
3) Zoff 3

121 KERR

KAEG RBY O 2MERERRICE LT,
OECD TIZBIfE= A U J7 (Chironomus sp.) DifEpk
PRLAERER (TG218 B L NTG219) DA A KT A v
DERE N TS, IUEE U723k 20 oo o B4
< BIFRGN A D Bk HR Tl 9 AETE SR D A

(FET T, FoRE) 2T bDThH o7z (R
5).

BAEICBT 2 BIEOERY A7 FHE~DIE
L8R, BUTOMMEO MR TH

74

LN HAERTHEMTHS e T YA,
AT TR, NRGER, RE LR E R
W FEOERBGESND. fFRlcabd o~ b
v 7 2V miERRIL, FEE DB LU L
Bz AWz BmERBRIED ~ = 2 7L 38K
ENTWDZ EREND, ERAEOBNTIETH
bEEZLN. £, VAV ala=r—T3
CEMBICED D (RIS S 0T
LWIHBLETIE, FrRRRH L E WS
BHhThDEB LN

1.2.2. AR

HAEEIC DWW TIE, = AV e BRICEE T
DXMB LYY v a vyt E AR BN
oz, REBRICER STV = v O FESE
X, 77U HYAHT)L (Xenopus laevis) *9, =
Y7 # 77/ (Renachensinensis) ¥, =&r 7~
s /L (Hylajaponica) ® Th-7-. i a v
T AHNTONWTIE, =V a v A (Hynobius
retardatus) 0723 STV B STEANGR D B
7-.

1.2.3. =D

H¥HTI%, #Y =7 (Semisulcospira libertina)
W, 4 H~<=%H1 (Physa acuta) %9, </ %=
2 (Cipangopaludina chinensis) 9% Fi\ 7=tk
BROME VRO DT, Z O, FiEO I XA
< (Asellus hilgendorfii) 2=0u APED & K (Hydra




CABAEY L LTS DO H o T KAER R

Pk Sk () *

EXVEd

FrETIH 10

< —3i< kB4 F (Hydropsyche orientalis) *®
a &~ M7 (Cheumatopsyche brevilineata
A% eSS (Nothopsyche ruficollis) 283738

) 236

NN = 5

T AA kbR (Lestes sponsa)

T HEA ~ hAR (Ischnura senegalensis) 22
7 %7 /1% (Sympetrum frequens) “*4Y
7T Ak kR (Ischnura asiatica) %
# =% >~ (Anotogaster sieboldii) *
¥4 ~ AR (Ceriagrion melanurum)
s A ~ kAR (Cercion calamorum)
% 7% k>R (Somatochlora uchidai)
F a7 R (Rhyothemis fuliginosa)
F 7 B1% (Sympetrum darwinianum) “?
~=L K77 H1% (Sympetrum eroticum) ¥
% /% bR (Coperaannulata) >

A NTH 4

T JF =2 XL (Sigara maikoensis) %434
F A=A 23 (Diplonychus major) 2%

% 77 A (Lethocerus deyrollei)

b A7 AR (Gerris latiabdominis) 249
F_7 % 13 (Aphelocheirus vittatus) 2549

~ /LI XL (Paraplea japonica
< /LB AY ¥ Fu L (Zaitzeviaria ovata)
Y'Yy Ru s (Zaitzeviarivalis) *)

) 28,49

T H 1

F 414 =7 (Culex pipens morestus) ***")

B v H -

TELE T X B a (Epeorus latifolium) 2
vmZ=7UH4sury (Ecdyonurus yoshidae) 2
vanzaisay (Baetis

thermicas) 20

ayFavH 1

R AV (Luciola cruciata) 2
~A 4 K% (Luciola lateralis) 25

attenuata) & ABRAY) & L 72 BB OB 5
BOLNT.

Z O, KT TIIIRGERE ORA & sl 7e
KERIEOFI A A B, KFEEEAMICEET
LEERBRIEH ZIRD LT D, E, BB
B TIE~Z A (Pagrus major) BLO7/L~wx=E

(Penaeus japonicus) & M 7o StEEMERERED
BRI DS HEA TV D . YEPEAEM & I - AR
EICOWTHE, BEIC L D DI L < RS
NTNBEDT, TRESRIZIIZ.
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*AABRE R ERREO ERFIERR > R Ty 7 D%pR<

2. BNZAYRER

DLW E AR T, £ ORIk
LEEBUNHALNITE RV, 2T, LR
FAETALF B O ETATCB L, ZEWRBRD
BEMERER SN TWA. UL, 24T
R TIEOEELNEETH D 2 &, RO
BN STV WEOHEE S, (LFWE D
FEATRC I ~DOTE T A TR0,

AT, HEREEO/ NS OVRBRRTHLHE
WNZ AR OWT, ENICBIT 5 E6)
(£6) LIV



7 T A2t A TR ESNDMEMERESR (=
A7aaXn) FTZOREEKOENZLY,
Gnotobiotic %! ,  Stress-selected %! ¥} X O
Naturally-derived B3 s 2 . o) HH
IR TR LT AMRE A A ot T, FlAERK
BEA CEAEGH 23 "I REZR Gnotobiotic D~ A
7 aa XA, BEMENRZE LR DE
NTEDEINTWD. BAENT T A58
ERMELIZEL A, EREER, N, WHEETHE
XN 7= Gnotobiotic LD~ A 7 ma X h (£ 7)
DOWFFEEFIN L RBOBNTZ B, £, <17
2 XA LU LT E LT, BEMOBEFEY
D HAERE ST IE T VAR (BE5R,
B2 EMAEMOERI) & AW T iHIFIED Bl
KED T N—FIZE W Bat STz P K
ZECIE, TINC I T D AMIED e ay BB
HEHL, HE LM C)IET VMR E N TR
IR LRBRICH VTV (R 7).

FOM, BN TEZAEMIIHT HEEEFNT 5
FiEE LT, WAL VERIRILIEE (BERICE
ENDIRIRII NG L8 7T 7 U Fl
OG0B I LIz A% IV 5 3R ™79,
FEWNTAKRKEE T L EBRE LT EABY A
B L, WM EZRBET 588 Ve AR L

% 6. ENICEIT 2 ERNLAYHRIZ OV T ORFFA

ni-.
HNEICKIT D EEOER Y A 7 Fli~DIE
eV BRI, WIET VAR E AV
BRI, I T 2RENRE SN D REDEK
R ~OIERA DB HFF I N FIETH D EB XD
ni-.

3. BAEER

(LB OFHEICB T, ENFERRE T &
AW EHMIZ Tk R AR D 0, K TIEE
OAREY 27 FHIICBWT, A Y 3 AL (B4
ETNVARERRER) OIEANEA TS,

INFETHEIECBWLTHHEFIETL 2N D
D LD R TR B 2 B B IZ OV TR
MERTWD, A TIE, EBEOKMZRRX
ELUCIRE LB b BBk S A E S E 3
ZUNEE L7z, [ENCIY M F iz E 2855I
DN, R ORERNC AL £ BIZE & DT
BHEDOERY A7 FE~OIEMN & 5 BT
I, RRXOBRENATRER A Y 3 A AE LUK
AR RETABFRABRFETHDL B LD
.

ENCTHEi SN 7B 5 6, ENLERBI
JEAT CUTAERRI N A TV D A Y 3 2 LR,

e

BRI

Gnotobiotic T~ 7 m o X4 | 6-11 FEOEY) (EPEE, 4HffE, fR#) 24 M L= %%

8T VA R

56 FOD/EY CEREH, HfRd) % L7t 7

Zofh
AR

CEE (ERICE ENDIRRIIN S LI-8W 7 5 > 7 F b
) INGIE LT E I B EkER 470
c BNTAKRUKE CEAA L D EE L EATI AT L, RmE g

K71 BENLAEYRR THRBRAEY L L THEDOH - AW

i il S Bt 4
PE TR EEEH orella sp., Scenedesmus sp. Kz #&%H Tolypothrix sp.
EREE ks Chlorell Scened HERIE Tolypothri
FEEEE
Gnotobiotic Y. = s * . . .
et ) 1 Bacillus cereus, Pseudomonas putida, Acinetobacter sp., Coryneform bacteria
iﬂ 20 ) ##%=E 13 Cyclidium glaucoma

HREE #if thfH Lecane sp., Philodina erythrophthalma
# & JA Aeolosoma hemprichi

e 7L ApERE

H:# % Achnanthes minutissima, Nitzschia palea

AT oy R HH %A Pedobacter sp., Stenotrophomonas sp., Aquaspirillum sp.




# 8. EWITHIT 2 BAMABRIC OV T O R H4]

B X O 1XDORE S BRI A H (EfAF@) _

2 V5 % A Ok IR 7k8i§i§iﬂ;i;?)k) wanA ?53)7 Ty by, EAEEY, KERBE RBAEMORBRXHN~DEA(L A

AV =3 2 L1k - é 1/()?5%]% ;J;)mz) %5 4 1 ﬁg;g ;i%; lz/vfié?( Si%)% FHR TS
2 . : - - — = TR

T — so({%ﬁ;;z% ;n) 2 7/ i : ;ﬁ | I\I:/)’l Sf)@iﬁ, KA B OIS, FREREY) O RER K N~ DA
2 - I 2 R \ N B

SIS L 2895 10(;}(”1;%1%71) @25 5] ﬁ%gféﬁ%iﬁﬁj I Fuf), vk, KEM(E v LT m), IV

ea Bl L (7)) 4.8 mx4.8 mx0.7 m K3y A | zmrazqn, WHT 77 brOffiRE, BT 07 b ol

BB/ SN T th)™" 99 EAS 1 mx 3.8 m([94E) 1~270 | zuaaT g, TSI 0 v, NITVT, BT I R, EKABY

AR K 1%9 167 m%(1.67 a) 27 H IV o, BEREOEREK

74k i 2190 B K5 A | KAER RO

Bf 417k i 310V N 3y A | KERR, 7EHE T AYESOREREK

BEA 4 50.4 (8.2 me2 m) 10 ;)x U RS R, KR RO, RN ORRE N ~DEA(ZAA L)

747k i 5% KM 51 F721E 724 K1y A | R RPHSE

BEAR N TR 9109 £ X 100 m, 1% 23 cm 1~2 7,8 | 7aw 7 g0, EAEBMERTTEI L O TE)
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9. BABR (XY =3 A L E JONKIMEFSAAKCRE T V) ORBREA: D gk

N 83) N 85) N | Z ==, 87) N | Z ==, 9)
SR L R ORI N : v :’XAA ‘ N : Y :’XAA ‘ AKRKRET L (/|L7J<§:J7:J<i:57‘/1/
(FESZBREERFZERT, K HI) (FESZBREERFZERT, 1K) (H AR 1 2) (A ARSI et <)
. 8.32 m? 0.81 m? 60 m? 10 m?
1 ROBHR (1.6 mx5.2 m) (4% 1.015 m) (3 mx20 m) (1 mx10 m)
AT IR %arA 5,4 2, A ¥2 7 H
AEWIRA O EHCE 72 1T 13 [A] 1 [51/2 R 25 [A] 9 [a]
T A dAl A dAl BRELAI IS L O A [l
- a (RNt ) (RNt ) (GRANiti ) (GRANiti )
L A A/ NV X X O O
Bz b O O OIVVaFDOHEALY O Vv DI
i KA B O O O X
;% A O O X X
ALY X O(@h#) O(H3H) O(#E3H)
IKAEAE ) O X X O
5 ORBRXN~EA(E A X A7) | ORBRXN~EA(E X X)) | ORBRXHN~EA(E XX H) X
SEERIR R R AT HY HY HY HY
KEFA I, pH, DO ¥, pH, DO pH,DO, 7 mr 7 ¢/l a W, pH, 2%%, &2V v
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H AKE B 1 1 2 d6 & OF A AKE i S AT 72 2
TAITONIZ AR AR RE T MATHONT, R
BUL, FHAEHIRN, AW EORBREMFITHONT
b L7 R e R 9 1R

4 N4 FE=2V 0T

NAFE=ZY 71X, VT NAEA LATEMK
ISEERL, BRIV A 2E=421 /35 Fik
Thsd. PEFEL LAUL, ME, M, BEREE
Z Tl Sy B 1 195 1000 A i 2 PN 2 7
AR e 2 FUEDVREN TN D,

FnEOR)INZI T D E s <, REREY &
LT, Hffifakkis, U7 HEOKE, /NIOH
/AKRT¥ (X A=t Paratya compressa improvisa),
BT aHREMALERENRD bz 0
108)

NAFT|=LY TN, RIEORERANCET D
VA ZFM~DIER & WO BRTIIHIFFTX 5
FIETITR WD, BEE OFIHIZI R OFFAl 72 L1
IHHTERETH D Z &b ARFHATHEHRIX
H£x21ToT.

Bb iz

AT I, KEBED T 2 RIEDOER Y
A7 G ~OF A HF S 2 @k B o EH
BT B ERRRBUC SOV TIERINE LT 72, 3R
BAMCEREBERERREEZ L0, BNTO
Bt TRV W EEZ 5N D EYFEIZONT
B L7z, AEBIOMEIRA L 0 B2 FTM > A
T BDFELINZ D2 N IUEENTH D
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BERINNVOEHENBZEICETIEAR, KXEBIWEU OB

TEHERZ

EEFEOR

) BMOKEMBRREENEY ¥ — BERER
2 B AR K EAE BT M B S T IR R 2 A

AT EERIRRE 3 7 RICHESE, BEORLGES £ 13mAE!
Z OFIRFITEFR GG TR U 7o B

EHBINTWD

(ZX L CREORGICERR T 2 FHHD
IS BEIBRE DR R L=

DTHY, BEMHEZRZONEEBTT L LICEY, BIEOHEAITHE D P EMENHREND Z &

2725,

ARTIE, KEBXOEU OEEORBORREFHELZHAL, ARKOFRREEHL LOWNE L OMEREZ

P Tz,

Keywords : 387 ~)L, FRIKIURE, R3EIUART AR, HRAE R - A - AN,
67/548EEC 35 J U 199/45/EC O IEFS L OB ONCHIAI (EC) 1907/2006 DT IED
Y, FoREB L O
IR % 7 N VRIRFHO - D OMINGES B L OEFA ] (EC) No
1107/2009 %474 5 #iHI (EU) No 547/2011

40 %5, B
7= DAEWE &+ DR
No 1272/2008, aBhE#Al

B D4

&

JBIE T ~OVITB B FEE IS L > TERENA %
KEL7ebDThY, FERFIZE o TTEHHH
BTHD. Tz, TRIN TV L HIHIHHIYF
DBEIREREREZTR L T2 D L7 TN 5.

ZDX I IREIET NN OFREFH T, BIEO G
BB I OESEMHRET DO TR, lHE
DESFTREFIEE LT, FOBEMIFR D AR
EHROFIAL L OEOHEAHE, ANSIAE R
IZHOWTIIZ DO ER L O E, KEEEY
ICHERBEERIZOWTIZEOEETH L TED,
INHFERARFIHEIT) A7 EFHRBEOO L DI
EITONDHEDTHD.

KEICBIT HEIES L OTHEET, AED
ERICESHTRY, 2, FHICHTZ > ToRE
BHHED, ZOHRENFER LU S 723
FRIZE DFHMIOFERICE S DO TH Y, 2Dz
O, AILAEKETH> THEIZL Y EIKT ~LIZE
HWENDINFITRARD.
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VHNFIZDONT, HRLEDEWEHERT 5720
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ER B L ORI S
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EFHLALE 5

BT DN RS B L OB (EC)

1. HERR
1.1 BRI ~VFRICET 2B JUYERI
HA

- RS D
- FEIREURE A TRLAY 2
- A RIE T HBROF R EE Y
KE
- R Al - B A - BT AL (Federal

Insecticide, Fungicide and Rodenticide Act (LA
T TFIFRA] £ 9.) ¥
- SEFHIEIEE 45 40 4k (Title 40, Code of Federal
Regulations (LA T T40CFR| &125.)
- RIEXGEE SN (Pesticide Registration Notice
(BLF TPRnotice] &vv9.) ©
- Label Review Manual”

EU :
- 54 67/548EEC 3 LU 199/45/EC DEfIER
F OB IET N HHA (EC) 1907/2006 ek iE

DI DILFWE & Z DIREMD I, &
RE K OTERIZ BT WO R LU

2#H] (EC) No 1272/2008 (REGULATION
(EC) No 1272/2008 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 16



December 2008 on classification, labelling and
packaging of substances and mixtures, amend-
ing and repealing Directives 67/548/EEC and
1999/45/EC, and amending Regulation (EC) No
1907/2006) (LLF TCLP B &v5.) 9

TR AN BT 5 7 SNV RKREHD T2
DOEINFE S B L OHEFESHA (EC) No
1107/2009 % %479 % #iHI (EU) No 547/2011
(COMMISSION REGULATION (EU) No
547/2011 of 8 June 2011 implementing Regula-
tion (EC) No 1107/2009 of the European Par-
liament and of the Council as regards labelling
requirements for plant protection products) (LA

TR Z ~ VAL v L)

8)

2. REHE

LLOERB L OHAITHRES L TV A RRE
THB X OEEKT )L OFERNBFIZOWN TR
5.

N

e

AERR
1. BEIVICETIHEEORM L EEBLIO
A
1.1, HX

AARICEIT 5 KT ~)L D FRETHE T KR
FHEH 7 &Ik R HAMHAEIhTWDS (&
1).

F7o, BIEBGHEMATHRIIE 7 58 LORKE
RS HEEORTEGE (15 EPE 2306 =Rk
PER AR ([2X 0 FRFEENHE SN
TW5%.

FOMIZ, HARIZEBIT DEET UL, Y
K OB BRG 1k KL ONVEBHIEIZ D < EARNB A
INTND.

# 1. AAROEIES SV FFIH RIRBHES T8)
— BekE

B INTERUS G 2 BRI o T, TAERE)
- Ly
BERITAR D SLIROFE, 475, MBS
= WICHBE S & Z DD LGy & ORI E D& RSy
DR OV A
m P
En TROR T A TR o R D R B OV R 7 1
B 40 8 - HOKEHBIERIKICHKY T 5
BIICHOTIE, KEBEMRIE L) e

N

+ ANBICHFHRERICONWTIL, 08RO E
N\ AKEBYCHERRECO VWL, Z0F

SLKL, BR L, IS ET 2H0EROH 5
BEIRIZOWTIE, F0F

+ HTjE L 7 R ORI
T | RS O/ PR OETAE
T | BRREDEA

12, kH

KENCRIT B EIRT LT, FIFRA S 2 £:(p)(1)
2L TRIKT UL (Label) 113K, HiE, K
F R aEEII TR, AR E 2 IXRER TR
MR 260, ] EERSNTVDS.

IR T L2 oW Tk 40 CFR part 156

(Labeling Requirements for Pesticides and Devices,
BAIF T40CFR156) & 9.) IZEDHILTEY,
FRERIHIY 40 CFR 156.10 Labeling requirements
(a) General - (1) Contents of the label (ZJ& Y 9IHH
DHEINTND (F2).

F7o, TNHOERB LOHRIZETE T 5 KE
BT (United States Environmental Protection
Agency, LLF TEPA] &\ 9.) OEEKT s I
¥R (The Office of Pesticide Programs) (3/23EH
i OFEH & LT, PR notice |2 & » TEIKT LR
RIZET 2R AR LTV D

# 2. KEOERT ~LFoRFEIHA (40 CFR part 156.10(a)(1))

The name, brand, or trademark under which the product
i is sold

GRS D40, 77 v RE TSR

The name and address of the producer, registrant, or
ii person for whom produced

BUEH F 7013, BERFEE 0L L OFIHEM
The net contents

iii
PR

The product registration number
BiE

The producing establishment number
ES RS

An ingredient statement
BSTIC BT 5 I

Hazard and precautionary statements
fElA FEB L O LoER
The directions for use

R GIE

The use classification(s)

%

vi

vii

viii




1.3. EU

EU TiL, WMbiEs% Gt b PRk oR
RICBT A FAIEIEA CLP HANC X W HESh
THY, HYPEFEE ORRFEIZON T,
BB ER T ~AFRFHANZ IV HE S TW
5.

EU (2381 DHMBER D 7~V ERRIZET 5
I, MEWHER] T~V RO EE (1)
IR W T E R O R R E IR &F
ERARESRTWS (£3).

# 3. EU OREIMBEA] T ~ VKR FIR
R 7~ Foril (8 E 1(1)

the trade name or designation of the plant protection
product

TP A O REIE & 72 13054
(LAF TP & 723 pddn 4 1)

the name and address of the holder of the authorisation
and the authorisation number of the plant protection
product and, if different, the name and address of the
person responsible for the final packaging and labelling or
for the final labelling of the plant protection product on
the market

b BEPREFE O Frds L OFTERR O DN R EE 5. 5
DY AL, B EERS L OT NV FRICHHE A
FHOXLFRB L OFHER, $7213, THICiET 2%
BRI D stk 7~ THUE & R0 & D4 PRk L Ot

1
(LLF T838% 5 ) B8 L0 TBEBRFFE 0L TB LU
FITAEH )

the name of each active substance expressed as provided
for in Article 10 (2.3) of Directive 1999/45/EC of the
European Parliament and of the Council with clear indica-
tion of the chemical form. The name must be as given in
the list contained in Annex VI to Regulation (EC) No
1272/2008 of the European Parliament and of the Council
or, if not included therein, its ISO common name. If the
latter is not available, the active substance shall be desig-
nated by its chemical designation according to ITUPAC
rules

EFEARHLNTH DL DICHONTIEKIMNES S &
OB 54 1999/45/EC D5 10 :(23) THE SN T
W DB BRI DAL TR AFRIRONGES S L OHES
BRI (EC) 1272/2008 @ Annex VI DFEIZRT H D,
FlE, FOPITRWERIE, 1ISO4 L LTt
B2V 1SO £ D3RV A T, IUPAC JLHEIZAE o 724k
FREMLT D

LR THZ &S D4 FR))

the concentration of each active substance expressed as
follows:

(i) for solids, aerosols, volatile liquids (maximum
boiling point 50 °C) or viscous liquids (lower limit
1Pasat 20 °C), as % w/w and g/kg,

(ii) for other liquids/gel formulations, as % w/w and
g/l

(iii) for gases, as% v/v and % w/w.

If the active substance is a micro-organism, its content
shall be expressed as the number of active units per vol-
ume or weight or any other matter that is relevant to the
micro-organism, e.g. colony forming units per gram
(cfulg);

FEHIRAOEFRITZUTO LBV FRT D

() K, =7V, FERMEEE (@i 50C)
LKA (20C, 1Pa) 3% wiw 7z
1% g/kg

(i) EOMOWKRETNZ T NMIT% wiw E 71T g/l

(iii) RRIT% VIV E 72 12% wiw

BRI Gr DBAEM O GG X, R E 72T E R SH T2 O
TEPEHNI S DN 1 g H720 O 2o =— TR HL
(cfulg) @ X 9 22 8AEWIZBELR T 5 Z OO HAL %
FrT 5.
(LUF THZh Sy D& A )

the net quantity of plant protection product given in: g or
kg for solid formulations, g, kg, ml or | for gases and ml
or | for liquid formulations

EARAICHNIL g EIT kg, [ETHNIT g, kg,
ml 7203 I B L ORERATHIE m £ &L
THERT DA H O N7

(LAF TAFER))

the formulation batch number and production date
Ny FHEEBIOWER

information on first aid;
i L

the nature of any special risks to human or animal health
or to the environment, by means of standard phrases se-
lected by the competent authority, as appropriate, from
those set out in Annex I1

Annex 11 IZHR SR ERISC TR BITIC L - TR
RENTEAERB L OBREORNNR Y A7 IS E
DS

(LLF TAHEB L OBEORR: Y 27 OfF#H )

safety precautions for the protection of human or animal
health or of the environment, in the form of standard
phrases selected by the competent authority, as appropri-
ate, from those set out in Annex 11

Annex N IZHUR SR ERSCCAVE BITIC L » TR
RENTEAERBLIOREEZRET 27200 Lo
HE

(LATFTAS B L UREZR#ET 220D Lok

HJ)

the type of action of the plant protection product (e.g.
insecticide, growth regulator, herbicide, fungicide, etc.)
and the mode of action

FEEE D &AM (B 20, B, MR R A,
BRECA], FREAIE) d X OWERRE

the type of preparation (e.g. wettable powder, emulsifia-
ble concentrate, etc.)

BEEEORIT (B2, AKFiAl, LA

84




the uses for which the plant protection product has been
authorised and any specific agricultural, plant health and
environmental conditions under which the product may be
used or shall not be used

TEHER O HWT, HHTE D, ETEM
TEXRVEMRNZREY, iR K RSN

directions for and conditions of use and the dose rate
including where appropriate the maximum dose per hec-
tare per application and the maximum number of applica-
tions per year. The dose rate is expressed in metric units,
for each use provided for under the terms of the authorisa-
tion

BRI, RS I OMEA R, 62N EITE
CC, 1IEOBAiIZI T 5 1ha Y7z Y Ok Hfds

SO E LR Z RRT 5. AR ROS
T THRET BB ONT A — FIETERRT
5.

LR THR G, SRR K O )

where appropriate, the safety interval for each use be-
tween the last application:

(i) sowing or planting of the crop to be protected,
(ii) sowing or planting of succeeding crops,
(iii) access by humans or animals,
(iv) harvesting,
(v) use or consumption
MHEITIE T T, BUTF o247
(i) MEDPEAIO LD HRES N DIEW O
fll, EHEETOHM
(i) FHIBEIER DI B %A O THE, T E
T
(iii) LB D ANFIT L DIEANETOHIR
(iv) ALBED & UL E C o> HfH]
(V) ALBEDS A £ 7213 T E To MM
(CAF gt oz 245 )

particulars of possible phytotoxicity, varietal susceptibil-
ity, and any other direct or indirect adverse side effects on
plants or products of plant origin together with the inter-
vals to be observed between application and sowing or
planting of:

— the crop in question, or
— subsequent and adjacent crops;
AL, SRR O RZ R L OWEL L LUT OfEY
OIIFE E 71T ERE O R ORE 7= 1T ok o B
V2T 2 ELHERY I 72 X R S

— A E T2
—%AE I KO L CHREE T 5 1
(AT TEEESICET D)

if accompanied by a leaflet, the sentence ‘Read accompa-
nying instructions before use’;

Mzl 256, QIRLzSEHEERRL, Ml
FHRTCHAT LT 2 BRE A # 4 Stde 2 & ) & il
5.

CUF TR L0 2 ks E 2 st 5 1)

directions for appropriate conditions of storage, safe dis-
posal of the plant protection product and of the packaging;

RE A, RIMPPEAR X O ORGROBERTT 1k
(L/L FIRE SRR JORBROBR IS L)

85

where necessary, the expiry date for normal conditions of
storage;
VEITFE T T, @ O&M T TOREHIR

(CAF TERAEHIRR )
a prohibition concerning the re-use of packaging, except
by the authorisation holder and on condition that packag-
ing has been specifically designed in order to allow re-use
by the authorisation holder;
S| BERRFEEIC Ko THAIH & AR B 72 IR
Gt LTV 2 BGLSME, RGO HRAIZET 5
18

UUF, TREGHOPFH O )
any information required by the authorisation in accord-
ance with Articles 31, 36(3), 51(5) or 54 of Regulation
(EC) No 1107/2009;

t JHI(EC) 1107/2009 %5 314 GGERIOWNE), 36 54:(3)
GBA D7 DFER), 51505) (A F—H~DFE
AIOIER), 545 (WFFEH L OBASE) (2HEV 3R ﬂf%z

LT DN

the categories of users allowed to use the plant protection
product, where use is limited to certain categories.

u RN & 2 5 HIR S 2356, B A O T
R DIV D438,

CLF, TR )

1.4, BAR, XEBIEU OFRMEBEHELE

AA, KERLOEU TOERB IOHRAICE
WL LTI VNI HEER L TV D HEL
B UIZAER AR 4IORT. AR, sl HEII e
R THARIE®R), MERFECET2HE®R BX
W T2 O 35053/ MELT-.

ARG RITEEDMEB LOREICET 2%
HAEFLEOHLOT, KHkIZ k- TERFEN
HipoT0d. FlziX, W LEROMER O
EAROHLTERENTND. £, FOMAS
DFEIE, AARTIIHEEE TRTITL2H0OD, XK
TIZ OTHER INGREDIENTS xx.x% =% 7= i
INERT INGREDIENTS  xx.x% & #’k L, & Ofthk
O BARW R E CEOR LRV, EU TiEZ o
sy DFRITFR LRV, S5, AARTEHR
:ﬁiﬂméﬁ’rj:octow?fim%i%fa“mi KETHR
WEIGHEE TR L, EU TIIRERICET 5 HHR
ERARLIR.

R X O ERICET D8, REOERS
BV R EREEICET I HEEE LD

FEHSVITRR D b 00, FHURkE BT
FERONEH - 7=



F 4. AA, KEIB KO EU COERLS LOBAITRIEL LTI ~ORENAER ST 5 FHO K
AA pNES| EU
FEREIRRES 7 54 40 CFR 156.10 FHI (EU) No 547/2011 Annex | (1)
- OBREE - BRERE BRiE
- - RN, BERRRE £ REE O BRERIRFFE DL BRI K OFTE
B KO EH
- REOAT C BOERHI B 240, 77 v RERIT P S P I P 4
P
- REOFH - JEEE D FIT
¥ |- - B BRI SIS X ORI
E - BB SAROPEIR — —
N - N Nt
RS & % Ok s OfE R L O | - RYICHET 5% AR5 DT
RS BNy DEF e
- BRESSO4 FRE KO EH! BES RS —
- - Ry FHESB LA
- AR — TR IR
3 g L OME ik - AL TEBEEE R O Iz S\, i T
%, FEFMATE RV B E
), RER L OB
R T, S L O &
% puss e oy e il
T | AscHERBIcoVTE, 208 | - ERAES SO B0k R
i B LU 7k NGB L OBREOHERR Y 22 O
T | REBRICA#RRERICOVW T, w
) ZDE
B| skl meL, rmamesss NEB LURSE RS 5 110 O
FOERD B D RFEICHONWTE, 2O M EDOREE
= S\ B
© B B EIMEA ok EEE
- M i 5%
il FRTIZURAT LT 2 Bk & %
=
RaD A H O R
g PR R L OB OBERE 15
ity FHI(EC) 1107/2009 %5 3125 (GRAID

M), 36 %(3) GRAID =9 D),
51 4(5) (A F—HifI~0DR
K), 545 (WF7es LOBA%) 1ciEwn
IR A e BRI

LAl D
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2. KEZ VDR
21 FVBRBB L ORTHE

KE T X, BHARD X D IZERIT T LA
Do E R K S AR L TRAT DAL,
KD OLRVALNTE BT v 7 Ly MEX (U
T Tbooklet 7~V L5 .) F2iEEOMOER
DALIEX (LLF Tpull-off 7L &nv9.) @
TV HRBDHNTND.

Z 5 booklet 7~ L5 U pull-off 7 ~UL 3R
WRIENCRZ DRR EFRN D RZRNERRIC
7o TLEDH.# I T, 40CFR156.10 Tl booklet
FTALB LW pull-off 7L Tho THRERE
WCFERLRTNER LRV FEEZED CND (R
5). F7z, booklet 7~LE LT pull-off 7~ T
HoTH I VULHIZRRLRITNER R 0E
HEEDTWD (£6).

#: 5. booklet 7~ /L35 X OF pull-off 5~ /LD EZRFEIZHT L7
AU B AR W

Name and address of the producer, registrant, or person
for whom produced

RUESEE, DGR FF A £ 7 I3RS O4 B L OFET
1EH

Restricted Use Statement (if required)
ZMT DAL, HERIREE
Product Name, Brand or Trademark
R, BRI E T IR SRR

Ingredient Statement

Y| s sEE
Signal Word, including Skull & Crosshones, if either are
required

Voo mEwmE, r e~ — s 2 SR EEREO LT AL
NER S5

. “Keep Out of Reach Of Children” (KOROC)

ol RO F0EL & C Al ESRNE DT
Precautionary Statements, including Hazards to Humans

vi and Domestic Animals

ABLOEEERTHMST 2 ERaELLE
LB HH

EPA Registration Number and EPA Establishment
viii Number

BEE 5B L ORESE S
Storage and Disposal Statements
&R L ORI

Referral Statement to Directions for Use in booklet, if
X any
M O GBIk D IR

i Net weight or measure of contents
xi

N

87

7 6. booklet 7~ /L33 L O pull-off 7 ~/LINHINE ok LT R WE
H

Name and address of the producer, registrant, or person
for whom produced

RUITEER, BEMRFEE E 2 3 REE O4 B L O
TEH

Restricted Use Statement (if required)
M T DAL, HHRIREE
Product Name, Brand or Trademark
SR, BRI E T I SRR
Ingredient Statement

V| movicp s
Signal Word, including Skull & Crosshones, if either are
required

Voo | mEmE, Fsmv—s 2 BEEEREOVTR
NER S HE

. “Keep Out of Reach Of Children” (KOROC)

v UNROFORL & ZAICENRV] OFR
Precautionary Statements, including Hazards to Humans

vi and Domestic Animals

ABLOREFFHBTHWIC T 5 EREFEEL S
LB HH

EPA Registration Number and EPA Establishment
viii Number

BEE 5B L ORESE S

Direction for use
R ik

2.2. BABITBTIERTFME

BENZRB T DFRMLENL, TV DW A
1=/ B9 40 CFR 156.10 (a) (4) (i)35 & OX(ii) ©
EDTND (RT).

RAFEHL, FMHREORLZ HA00E O IE#

(Front panel) 23R L7eFiudre b 7eHIH,
KR EOIER £ 721375 H  (Front or Back panel)
WERRLRITNERORVWFHEHRB LT v 7 b
v MERED T~V (Back panel) IZF&R LT
FVWHERED LI TN D,

7. HRO LA L R

s

[ FoRFIH

Restricted Use Pesticide Statement

AT D50, IR

Product Name, Brand or Trademark

SR, BRI E T I kA

Ingredient Statement

BTIC BT 5 F

“Keep Out of Reach of Children” (KOROC) Statement
PNEOFORRL L ZAITEPRVEDFRT
Signal Word

IEE

TEE R




R e
SR
[ FoRFIH
First Aid

“Skull & Crosshones” Symbol and the word “POISON”
ST G, R u<w—2 L [POISON| DFoR
Net Contents/Net Weight

N

EPA Registration Number & Establishment Number
FE | BEETBIORESES

# 1= | Company Name & Address

& 24 B L OPTEH

EE Mode of Action Numerical Classification Symbol
TR B DR

Precautionary Statements

i EoER

Directions for Use

R %

Storage and Disposal

&R L ORI

Warranty Statement

TREED o35 HH

Worker Protection Labeling
TE¥EERAEICBI T 2 Fom

T3
=]

23. FERLOEEFH

il E oD E ST 40 CFR 156.10 (h) THLE S
NTNWAHHETHHH, BRI FTTHANAIT 40
CFR 156 subpart D, E 3 XK (40 CFR 156.60 7»
% 156.85 3 L TN 156.200 7 156.212) TEDH B
nTng.

T NNVERRICHT Y, BHEXIC [Precautionary
statements| & F£RTD.

i EOREFEEAMELT 2 b DML, BARORE
T~V LRRRIC DERMLE], TAISHT DR
HIE), MERECHT2HEFE] BLO TR
IR DEEFH] Bd0, ARTZ IR0V
DLLTE VNREDFOHL & ZTAIZENRWE
DFk (Keep Out of Reach Of Children) | 3% 5.

2.31. FMESE L Signal Word

Signal Word (M & ~Eudl o E R & L
T, BHoFEMEL —FETET DT, 40 CFR
156.64 TED BN TS,

Signal Word @ & /RAZ & 1% T NV IEM IZ
[DANGER], WARNING| %7-i% [CAUTION]
EERTRTD.

Signal Word O3 FEDOEEIILL T D X 91

88

5.

IZ LIz, Signal Word D43 JEICHEr S, Tk
RO, [t i, [ AT, TR
FITENE ) F X O TR D 5 DER MRS
Bint, HHEOEWIEIZEESE | 225 IV IZh
T 25 (3£8). 728, ZiUL40CFR156.60 TE
HHNTND.

wIZ, bo & bEmWEEs IS U A e
DOFMEPE L, [Danger), Waming] 38X O

[Caution] #RK7T 5. HlziE, bod bREWVE
MAHE | THDHEAIL TDanger), M4 I T
& 8413 [Caution), HIESFE I TH DA

fWarning] # &3 5. 7B, T CHEMESHE
IV T& 554 1% Signal Word % FoRidskd b7z
AR

ZOMIT, SMER D EMSE, SR EER L O
BT AR B E 1 1SS T DA £ 70T
REWENEEND BIzIE, A¥ /) —NVd 4%
PLE) #41% TDanger], TPoison] BX K2
~—27 &wFaT 5. S L Signal Word D3
A& R 9 IR



2}

# 8. KEICEIT DN
PSR | s PSR I PSR IV
v 0 #M (LDso) 50 mg/kg UL | >50~500 mg/kg BL T >500~5000 mg/kg LA T > 5000 mg/kg
APER B EE (LD 200 mg/kg LA k= >200~2000 mg/kg LA | >2000~5000 mg/kg LA T > 5000 mg/kg
SVEM AN (LCs) 0.2 mg/L YL | >0.2~2 mg/kg LA F >2~20 mg/kg LL T > 20 mg/kg
AR AN iegedis egedis egedis iegedis
Y L L L
A BRI A BRI A BRI A BRI
R (7 HRH) [E11E (7 B ) 7L 7L
7 A L. Bk 7 A LA B L
BB R BENEH Y O RIE PR DORAE B O RIE
# 9. KEICH1T 2 74 Fids O Signal Word 0> 43
i 1 1] 2 1 3 5 4 15 5 141 6 i 7
SPER N (LDs) \Y, \Y, i 1l \Y v i
APER B EE (LD \% 1 \% I} I} \% \%
AP AN (LCs) \% \% \% 1 I} I} \%
AR AN v ] 1] 1l I I 1]
BB R 4 ] 1] v 1] 1l 1l
BEWE oaH v X X X X e} e}
Signal Word X2 Caution Warning Danger Danger Danger Danger
Poison Poison Poison

FP O FHE T3 M
K5 43 23 Signal Word 4 P 7E 4 2 B L4 4,

M1 BEWELIIBIZIEA Y )= E A% LERET B

F##i843 23 Signal Word ¢ Danger), [Poison] BX K7 n~— 7 ZmR- 3Rl z R~

W2 BT HBERAR. BB ERCRAT SHAE [Cation] & &RT 5.

2.3.2. KOROC 3R
KOROC &%, [Keep Out of Reach of Children]
UNEROFOEL & ZAITENRD) OIETED
27”13 40 CFR 156.60 IZEDH HIL TV 5.
FElL [Keep Out of Reach of Children) &
L T Signal Word @ EIZRAR L7221 UL72 6 720,
722U, REDNNRICEERE T D BENRR
WERDHBNDEETE, KOROC X7~/ FER
L7220,

2.33. JERULE

IS (First Aid) 13 40 CFR 156.68 T/E® b
TN 5.

SHE XX TFirst Aid) £ 721X TStatements of

89

Practical Treatment] & F /x93 5. 7235, EPA YR
% TFirstAid) & RRTHZ L EHEREL TS,

FMLENE, WTNDOOFESHE I Th o256
X7 VIEMIZEEHE T 50, ZRRTE WS
127 ~UVIEMIZ [See first aid/statement of practical
treatment on back panel] #F/~L, 7-VLHIC
ISR ZRLRT . B N E23 N TH
LYE1E, 7UVORZ AEICERRT 5. 7RI,
FTRTEMEDH IV THAGEIEERTT D0
VD, BERIFENTE CREiT A2 L 2R
TW5.

LB BT D F I, 2.3.1 Tk~ 7o & 5
PESPBEICIE U, PR notice 2001-1 (First Aid State-
ments on Pesticide Product Labels) TE HiL TV



5. BE LT, BERAREICET A EEFHEY
# 10 lTR 7.

234, NTHTHIEETHE

NIZHRF 2 E S THIT 40 CFR 156.70 THRRJ7
ERBEIN TN S.

gH#E X% Precautionary statements] & Fox L7z
FEOHZ THazards to Humans and Domestic Ani-
mals] L ERTH. 1L, FEEHBTHY

(Domestic Animal) IZIEE T B BZF N7V EES
1< THazards to Humans | &3 5.

FRMEIFIFEEORZDMETRITNIERS
AN

HEEFIHIL 2.3 LTI A2 H I U,
ERSLEED TS, e LT, Bt AT
B4 2 EEFEHELER 10 17R7T.

BB, AXJ—IE 4 %L EEAT HRET

[ Methanol may cause blindness (£ & / — /L2 L -
TRATLOIBENRHLOTHEET DI L) %
FKRTD.

# 10. KENCHET 2 MTHT 2 IEESFEE L ORI B O TR (SR n#k)
BEME .
RALE NIZKE 2 RS
S8
If swallowed: Fatal if swallowed. Wash thoroughly with soap and water after handling and
- Call a poison control center or doctor immediately | before eating, drinking, chewing gum, using tobacco or using the toilet.
1
for treatment advice. s RIGAATEGE, BT D, RIMEMEGS X ORCRRT, BERTE 72
- Have person sip a glass of water if able to swallow. b VAT 2RNCA T ATESEES.
- Do not induce vomiting unless told to by a poison | May be fatal if swallowed. Wash thoroughly with soap and water after handling
control center or doctor. and before eating, drinking, chewing gum, using tobacco or using the toilet.
1
- Do not give anything to an unconscious person. s RIGAATEGE, EET DBENNH 5. R %R L ORER],
BRIA P TR WRRERE 7 b A L ERUIT ARNC AT ATESEED
PEE Y v F — E L ERINE B AL
BONEEZIT 5.
. . ; Harmful if swallowed. Wash thoroughly with soap and water after handling and
RABIALZ LN TEHHEE, 2y T —
. before eating, drinking, chewing gum, using tobacco or using the toilet.
n HOKED LFOREES. ) ) ) )
. e © RIGAATEG S, FEKIET. BEEMRA% S O, BT E
PEN T X — IR ERMAB S L K
TiE A VEERT SENCHETATESHED
WERD, xR,
Bl 2VAZMTE LA,
FRLRL TRV, FRTDHGIFHEEDE N 2D | FRLARTEY. FRTHHEEFHEE N OFEFHAT#HT 5.
\Y
I DFSARE A BRI FFH DRI L CRidl 42

235 HERFICHTIERSFE

i FHF IR D 1EES I 40 CFR 170 (Worker
Protection Standard) T D PFEREIZ- DWW T
HIE S, DT~ LFKR% 40 CFR 156 subpart K

(40 CFR 156.200 /> 5 156.212) TEH T 5.

FEHEICBT DI EF I Thi#2E 0% (Personal
Protective Equipment (LA [PPE)) J, [BA#E%EAw
DY (Statements for Contaminated PPE) |, [
WED7ER (Engineering Control) | 38 X8 iz

iz o TOHELEFIE (User Safety Recommenda-
tion) | @ 4 FIHTHEL SN TN D.

gH#E &% [Precautionary statements] & 7R L7
= [Hazards to Humans and Domestic Animals| &
FoR LIcEIOHIZRRT 5.

R HEIEL 40 CFR 170 123 EFRT 5103,
40 CFR 156 THIE ST 5 [ HIZRE 35
JEESHIH (Personal Protective Equipment) | % % 11
R
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10 RENCH T 5 BRI BT 2 B H S L O
HRMEOMICG UTC, Pl e e L, R

5.

PR

=SB

BEESHE N

DIV

Al R A
BLO
R eI

Coveralls worn over

Coveralls worn over

Long-sleeved shirt and

Long-sleeved shirt and

long-sleeved shirt and long | short-sleeved shirt and long pants long pants
pants short pants
- VRESEAR - PEEER - By vy VB EOR - By vy VB IR
- By Y BEOR - Ry v B KON AR AR
AR AR
Socks Socks Socks Socks
- {OF - {OF - {OF - {OF
Chemical-resistant foot- Chemical-resistant Shoes Shoes
wear footwear
- AR - A e 1 L

Waterproof or Chemical-
resistant Gloves
- MRAKE 723 b

T4

Waterproof or Chemical-
resistant Gloves
- MRAE T3 b

T4

Waterproof or Chemical-
resistant Gloves
- MRAKE T3 b

T4

No minimum*?

LN il Respiratory protection Respiratory protection No minimum*? No minimum*?
device device
- PR AR IR R - PR AR IR R c L - L
AR Protective eyewear Protective eyewear No minimum*? No minimum*?
- R T - RERA T < 7L c L
L AR R RS & O RN 7 5 BSOS, BMEAE L (Rt

ROBMR L ORBERES D REROBHE OR R E LAV 00, BEICE -

2.3.6. REIZHTHIEERFH

BRERIZHRF 2 EE S IH (T 40 CFR 156 subpart E
(40 CFR 156.80 35 1 11 156.85) TEH T 5.
gA#E X% Precautionary statements] & Fox L7z

SEOFERD/NE) PhkdE
<

iR T 5.

BYRNETREERT 2580805

X2 5720,

FEEFHIIRESEES L OREEEBICHET S
HEER LD ERIRED LTS, filL L
T, EMSMEY (non-target organisms) DiEE R

FEOHIZ TEnvironmental Hazards] & 3F/R79 5.
FRLEIIRZRD R 2 AALEIZE R LT

# 12, KENCHT 2 S EMIT R 2 EEF O]

TH A3 12 \2R T

Rl Lo

AR NSt (B
)

LCso < 500 ppm

i

SR D EE (I LDso < 100mg/kg This pesticide is toxic to mammals.
cFFEICH L TEES Y .
ArERE D (BE) LDs < 100mg/kg This pesticide is toxic to birds.

c RIS LTEES Y.




K EEBNIY)

fE AR LCso< 1 ppm This pesticide is toxic to fish and aquatic invertebrates.

Z O KAELEY ECso< 1 ppm - TS JOVKAEETHEBIMIC L H Y .

X FELITTE ECs < 1 ppm This pesticide is toxic to oysters and shrimp.

C AXEIFTEICEESHD .
2.37. WEEYEFAMERICE 2 R FH FoRNLEIL [Hazards to Humans and Domestic
W BRI ORI B 2 E B IR ok Animals] 33 OY [Environmental Hazards| # C72

FEFREDOBENO B DRI B2, =7 FAUEZR B 700,
YNVHRIETITHANE) IZRRTLHHOT, 40CFR EEFEHIIWEA AR B3 5 3B

156.78 TEDH T\ 5.

REVERINED LA TND. EEFEHEZR 13

HA# &% Precautionary statements] & 37~ L7 WY
FEDOHIZ TPhysical or Chemical Hazards| & 37/~

5.

# 13, KENCHT 2 WIS B 2 R

RO

7 L,

FeK AN 20F (-7 C) KD BE

Extremely flammable. Contents under pressure. Keep away from fire, sparks, and heated
surfaces. Do not puncture or incinerate container. Exposure to temperatures above 130 °F
may cause bursting.
- D TEVBKED Y. WEITER D> TV DO TEIRIER. KKUiEE.
BEEBEH LR WE TR E 2T 220, 130°F (55°C) LA ETERET HBEh
HY.

FEKAAS 20F (-7 °C) LA 80°F (27 C) @
5a

EJ kS

RONSG 64T (F15em) B ALE
NE, KEEMVEHIZ18 A »F (K47 cm)
Db & DG

Flammable. Contents under pressure. Keep away from heat, sparks, and open flame. Do
not puncture or incinerate container. Exposure to temperatures above 130 °F may cause
bursting.
- BlktEH Y. NEIZIESIA D> T D O TEIRER. KRUEE. Ras% A
LW E72ITR &2 T e, 130F (85°C) LA ETEBET 2BENH Y.

RS oG Contents under pressure. Do not use or store near heat or open flame. Do not puncture or
incinerate container. Exposure to temperatures above 130 °F may cause bursting.
© NERICEARZ 22 TOVEDOTIREFEER. KKOU < THEMAEIIMRE LR
V. BEAEBERI L2 WE IR EZE T 220, 130°F (55°C) ML ETHBERT AR
b Y.
=7 VNS ORI

FER RN 2000 (-7 C) Kl

Extremely flammable. Keep away from fire, sparks, and heated surfaces.
- B THOVELKMEDHY . KU

FEKIWH 207 (-7 C) LAEBOF (27 C)

Flammable. Keep away from heat and open flame.

KOG E - BlktEd Y. KU
FEKE D 80F (27 °C) LA 150°F (66 °C) | Combustible. Do not use or store near heat or open flame.
Kl DB - RRMED Y. RO TR E T ITRE LR,
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2.4. ERFGE

il 7113 40 CFR 156.10 (i) CZRFHIE D
HITWS.

FE# X3 [Direction For Use] & FRT%.
TR R T 5 b DIk, AT~ LR
W DEAANE 2RL7EH0RHY, AAT L
Wb ok LTiE MEMSYE (use classifica-
tion) |, [SERIIRFTMRE R OFAERL ILIZBT 5%
R, TEEFIOFIRFNE, RS X O DR
R, DEREEFREICET TR ER3H 5.

241 BERANAERB L OEFEICETERR
i HAER L OB IFIEICEET 5 R RIT 40
CFR 156.10 (i)?(2) (i) & (Vi) IZE D HH TN D
WA, EAREL, FHE, A ES LY
AR S 2R RTHHOTHD. L, BR
R EANFILIED b TE 6T, HHEICLE
REREFERTDHE I R->TND
ZaABRE, BARLRBICRENTORRLSS
2, BRESBABLOXERRARD D, R
FFENYRIZHFEZ L, BN LR T 1
IZFRRSIN5.

24.2. HRBE

RSB T 5 FRIE, 40 CFR 156.10 (i)®
2 (B LG TEDHANTNS.

40 CFR 156.10 (i) CIZEIZEE DM HLSL
THHAT 2L E2IETH2RORFEED T
2.

40 CFR 156.10 (j) TIZ/AL —fRICHEHA T %2
3% (General Use Pesticide) 35 & OVl ZHil[RJ
% 3% (Restricted Use Pesticide (LI F TRUP) &
W) DFEIRIZOVWTED TN D.

TR B EEIEO S MEIT 40 CFR 152 (Pesticide
Registration and Classification Procedures) subpart |
TEDLNTEY, RUP IX EPA DR —AN—Y
ICHEST L LN TED. 2P, RUP Zifiid,
RFEE L OEHT 2 ISR SLETH Y, Jiid
B L OMRTEIIIN G SR ~BEk L7 121T, E I
INY R OHE &2 T T RITEBREPI 5 SN 5.

il 2 1l R 9 2 R 3D 327 1, 40 CFR 156.10 (j)
(2)% LT PR notice 93-1 (Statement of Restricted
Use Classification) TE®H HAL T 5.

RAMEILT NNV REO—F LB LOHES
[Direction foruse] O TF D 2 #FTICFKRTS.

93

Z VRO FRRHEE, [Restricted Use Pes-
ticide] B L OMEH ZHIRT 2B LR K<L, M
ZHIRS 5 KON 2B - A& I DI
fR7E - TERWEZ LA L TERRET
% (K1),

*7-, EEEZ [Direction for use] ® FiZd
[Restricted Use Pesticide] &3/~ %.

1. 5 ~YLIE~0 RUP 374

RESTICTED USE PESTICIDE

Due to acute oral, dermal and inhalation

For retail sale to and use only by Certified Applicator or per-
sons under their direct supervision and only for uses covered

by the Certified Applicator’s certification.

243 RAEHMRERORAERGILICET XK
VAN

SEARGUEIR E OB PRI 2 K81E, 40
CFR156.10 IZEDH LN THE LT, EEDFRRFIH
ELTBY, TNLRRIZOWVWTIE PR notice
2001-5 (Guidance for Pesticide Registrants on Pesti-
cide Resistance Management Labeling) TiE®» Hi
TWa5.

TR, REOEIBERNC LTz 2 —
R L OEAIERGIERE R ORAER T 5
B SHEHAERTTD.

EHEOERBIEINCE Lo a— NI,
A, FrdAlds KOBREAZ &1, IR O
D&D T N—TIGHA LT b DT, ERIOWRE;
Bris & ONF U B 3EA A Lz 2 L1
& 2 ARG R E L DR AE A [ < B AT R
VB a— RE TV ERRLTWD. 72k, 1EH
BIESHa— NIRECEOEBEHKTH D
CropLife International dOx[RZEE STV TEY
FEHLNLTND.

TERHIE 2 — RORRMEIX, 7-YVIER
ICRTRShTWD (K2).

HARZ ~ULTICKE T~V &9 ICH RSy
FERBIEZ LI L TWaenb oo, 1EH
PO R 2 A2 mE CHEAT L 50EEHHE
ERRLTND.



2. ERBRAES D R ]
TERBESHD 1 > OBE

GROUP FUNGICIDE
TERBEIED R B2 DIREHI OB G
GROUP HERBICIDE
BBBEAOHE
GROUP FUNGICIDE
GROUP INSECTICIDE

F7o, FEHEGIHR E R OFE AR LICBT 5 8)
SHIHET, §EFE X [Direction for use] & &5
DT TResistance Management Recommendation |
LIIRT D, ek, —RINRFIRFHOHFD PR
notice 2001-5 [Z/R &N TV 5.

244, BUKBEE 7o i3 BATBABICEE 53R

KECIIFERERIFFALEE (Chemigation) (ZB5 2
R FIEIZOWTEART S LS PR notice 87-1
(Label Improvement Program for Pesticides Applied
through Irrigation Systems (Chemigation)) TE®H 5
NTND.

FRWRITFEMRIFF LB Z L TRV T R0
AIIEDEZRTL, HEMRRLENEZ TE D8
B IAE T FTRE 7R FERERR i, 068 1) 7 FERRE TR P AL PR
1T o186 ORE, EMRRABRORE LR T
NAEFIKERAR TR L7256 o, #MESHE |
(ZR% YT 2% AR O HERERIRFALEE THLY % 5 56
DUBFEENFK RTINS,

PR notice "CHERE[RIRHLELLIAM A 71512 B
FTHERITED LN TWRNE DD, EPA EIKT
0 7Z LENE, B TO Y 7 N OBBEERICS
WCHERTDHLEIRDTNDH, KU 7 MR
BT 2FRmR RS TnD.

245, MRAEEEEICETRT
KIE ClrIHap G FE: (Endangered Species Act)
IS E, MRARMICE AL RIETRBThOH
DI OWTRERFRRNPED HILTND.
FRAL{E L [Direction for use] EDIZ LI
lEndangered Species Protection Requirements] & 2%
AL, MR EE RITTREETHY,

94

JAZER LTIk EPA M4RBICHEET 25 DERNE
OOoNTND., £, BIEAFEHL LRG0
I L ORGSR STV 5.

3. EU Z~NVDFRR
31 FAULGEE

EU DRIET ~JUIEER B T L3 IR
WD R L CERRT AL, 10 o s
ADY—7 Ly MEX (fold-out leaflet) 35 &L O
Do LATREZR U — 7 Ly RERL (separate or de-
tachable leaflet) 23FRH BTV D.

bV —7 Ly MERIIRGRmIO RS
TEMTERVWEGRHY, DD, V-7
v MIFR L TEOFEDEDBEER 7 ~ %
SRR Annex | Q) TED BN TWD (R3O m,n,
0,q, rBLUY.

32, FERESHE

FEBSHER Z ~L 22~ BLEI Annex | (2) u 2w
T 0FE (The categories of users) D%
ELTWDN, HHFESFITEZER (Professional
uses) ¥ L OFERFZ=EHE (Amateur uses) %4y
HLTW5D.

33 HALOEE

A EoREEIX CLP AR L O BhEHR Z
~ULERARITED BTN 5.

L E eI @ 2B H T CLP A
TED B, MW HIEA OIS F I
A7 ~NFRBAITED B TND.

3.3.1. HM4yHE, Signal Word 38 XU GHS &R

KEELF UL EU BT HEENEB LU
Signal Word 7% CLP #HI Annex | TE®D HAL TV
2.

EU @ CLP BLANZENEA E D 7= b st 04348
BLOFRRICET G 27 A (Globally
Harmonized System of Classification and Labelling of
Chemicals (LAF TGHS] &\9.)) ] ORFERIZ
HoSNTN 5.

728, EU T B mMEHHE L O Signal Word
TIKE &R e D, FlZIE, KETIEaMEEE,
IR IS L OB E RN & & b mED &
THEERAMRTELE LTV, EU 132
P, ARSI & OBEREMEZ N E s> T



AL TV D,
EU &bkt U= 3% & Signal Word
BLUOGHS -z & 14 BL W15 TR

# 14 EU 2B D@t

I 1 ML BEMESIHE 3 BN 4
e Nt (LDs) 5 mg/kg B T >5~50 mg/kg LA F >50~300 mg/kg LA F >300~2,000 mg/kg
LUF
VR R #EME (LDso) 5mg/kg LA T >5~200 mg/kg BL T > 200~1,000 mg/kg >1000~2,000 mg/kg
LUF LUF
BPER AN (LCso) @ ZEBMRIEITIG U CH M N R D
772X 100 ppmV 2L >100~500 ppmV LL >500~2,500 ppmV > 2,500~20,000 ppmV
LUF LUF
HABLOHELRD 0.5 mg/L L F >05~2mg/L LA >2~10 mg/L LA F >10~20 mg/L LA F
A RIRF
RRELIIB LA 0.05 mg/L LA F >0.05~05mg/L LI F >05~1mg/L LLF >1~5mg/L BLF
M2

HOKEIREE (ppmV)
Rkt 0 OLEWE OB AR (mg/L)

# 15. EU IZ 81T D att @t o #M4rBITE Uz Signal Word, GHS 7R

Signal Word 35 & U GHS 2R ARG A D04 ZWETENED IR G IIICEHE 2 L C, BN ARET 5.

LS

i

2

Signal Word Danger

GHS %7

332 AiZx¥ pEEEH

NICHR§ 2 EEFHEIT CLP A Annex | @ 3
B L OHEWBEEA] Z ~ VAT Annex 1T 38 &
TN TEDSHNRTNS.

FRANFITEWE &R tEmd 5 FEg
CLP HiRIl, HMBEHIEA O b OITEMEH Z
~OVFERHANZ Lo TED LTV A,

CLP JRRITITAETRE, B REHIME, IR,

95

FEGIRENENE, ZBRJRME, FRAME, EaRHED
FMEIIE U CEME3E, Signal Word, GHS #oRi$s
JOEBEFHEATEDO TS, =& 20X, 2WA
VIS LI B HE R 16 1R T,

—J7, FEER] T ~VHRACIINEEZ &
BT 2 e A RAT 2B E
D HAVTWVDIENNT, EFRBITS U R SH
EEDLBNTWD (F17).




# 16.EU 235 1T 2 2R A OFMESBITIS Ule, NS 2 B HH

EU OFEEFEII N T D a0 F0E, T ER L ORRLAEOEEFHICRY Eh Tnd
w1 w2 w3 B 4

FEEFH Fatal if inhaled Toxic if inhaled Harmful if inhaled
WAT HEHETDHBENHY . WAT D LhEEgl & WAT D EEFEERTTBEN
EZTBEnHY. HY.
A E Do not breathe dust/fume/gas/mist/vapours/spray. Avoid breathing dust/fume/gas/mist/vapours/spray.
HERTANMIT AR EEZRA LN HERTAMITAEZEOWNERT D L.
L. Use only outdoors or in a well-ventilated area.
Use only outdoors or in a well-ventilated area. BATHERTLZ & £k, FolclK L= SGar el
BACHAT S 2 &L FiE, Faolcmk HZ k.
LG cilif+2 2 &
Wear respiratory protection.
Piss~ 2o 25RT 52 L.
AL IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable | IF INHALED: Remove victim to

for breathing.
WAL= 5A:

o
7R

Immediately call a POISON CENTER or doctor.

OMEERGFICBEIL, R LT WESTEflcsE 2 2 L.

EHICFHEYE ¥ — E TR ERNERE T D 2

fresh air and keep at rest in a
position comfortable for breathing.
Call a POISON CENTER or doctor
if you feel unwell.
WAL T6:
KO NEL ol bt v
Z — TR ERMICER T D 2
L.

L.

# 17. EU (2351 DAL IEH] 7 ~ VR O k3 2 I EFH

EEFE

1t

»

After contact with skin, first remove product with a dry cloth and then

wash the skin with plenty of water.

© BRI LD, BANCHEIWA T EHY , KRR TH N
Wz L.

R EWU SABERUST ARG (B
TN =0 D& 7)) AR %

X, Y7 FIRERIRY

Z
BURAIER OS5 E .

Wash all protective clothing after use.
- AR ETON#AETRRTD 2 L.

FORHERE . 72771,
[ESZANRANAN

SEMEO @S ERITFR R LT h

After igniting the product, do not inhale smoke and leave the treated area
immediately.

C AR BERCAERWE S T ICHEYIRIBITICAET 2 2 L.

Bid~ 227 OFEMNRLETRN AEAIEZENT 5

o

5

The container must be opened outdoors and in dry conditions.

C RWITBATETD 2L, WREIE TRV 2 &

KREIFBEO BN EWM L ALFELTRT 2B (B2,
VUMb T A I = AETRIEZTAX LY EXMEEY, F A AR
— MEEWO LS ICARFERT HILEW) & &TimBER OS54 .

Ventilate treated areas/greenhouses thoroughly/time to be specified/until
spray has dried before re-entry.
- FEBS A D MLB K~ H A D il i

HZ k.

STUAR
X ST

RS RIS % 12 X BGRR S CHUR T B
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333 REIIXTIERFHE
BRERICHT 2 MR EIH T CLP BB Annex 11 @
43 L UNEMIBGEEA 7 ~ LR B Annex 1 TE
HHNTND

RERICKIT 2EEEET DKESY ) BXL O
(SR AE), # KB O (k&
<HFEINTWD
mﬁﬁm%_%¢é$@ﬁclpﬁ%%iwﬁ
WIBEEER T ~ NV FoRBIAICEY, SISO AL
W, BRI X OB 5 T OV TR
WBHER T ~NVERRHBITED LTV D

3.33.1. KEBHMIZETHEETEH
CLP%EEIJTi BB T HIRAGANT, WK
SRR PEBIEN) O FH, WIS KO 5
N Z DK EEREY D StEmtEd K OMBME Rt
iRl L CEREEE 2 0 LR T 5.

IKEEBNREWIZ RS D BB L O PR E O

BFHEIZOWT, KIBITRT.

—75, FEMIBEEA]T ~ L R BRI I3k EEhE
WIZxH T D EEFHELE LT, T TOMBBL A
Z ~1Z [Do not contaminate water with the product
or its container (Do not clean application equipment
near surface water/Avoid contamination via drains
from farmyards and roads). (FE#BHEHIE 7213E D
BRI TREB R LN & (BAigs B a4 KR AT
THVE L7V Z LR JONERK 2/ L7215
REWTDHZE). ] ZRFTDHRIEDTND.

3332 BESOHAAY, HEABIOLEIC
B+ 2EEFEE

TR 7 ~ VBRI TS OB A4,
W EKBIOTEBIET 2 FHEED TS (R
19).

# 18. EU 2351 D /K EEBM %9~ 2 Signal Word, GHS #7ris K OVER S

arkENE (B

g 75 1 Ly 3% 3 ¥ 4
Signal Word Warning Warning - - -
e e &
pacys s Very toxic to aquatic life Very toxic to aquatic life | Toxic to aquatic life | Harmful to aquatic | May cause long

- KEEBRM I L

THH

with long lasting effects

- K EE BRI IR LT
mEORMpELE

2%

with long lasting effects

- IKEEBEIC R L C
HaoRYREL

Z5

life with long lasting
effects

R BB 5 L
TR#ZEz 5

)

lasting harmful effects

to aquatic life

- KEBES IR
WigBsr 525

BENBDHD
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# 19. EU (235 \) DML PEH) 7 ~ VR OBREEIC k) 5 B

EEFE

eSS

To protect groundwater/soil organisms do not apply this or any other product containing (identify active sub-

stance or class of substances, as appropriate) more than (time period or frequency to be specified).

c WFKEE LAY A RET D20, (EESNHIMEZEEE) Sk (A—aRs £k
BREOWE) % & ORMIER 2 MBI L L.

BRETRERHI ORI, LM~
i, WUFAROEYE T LAY
DIENREIND HE

To protect groundwater/aquatic organisms do not apply to (soil type or situation to be specified) soils.
- HURK E IR EBME & (RS D720, (FE S 7o BRI E 7 i3 i e ) BB U
AN

BRETRERTHI ORER, M FARDE
Yeds L OVKEBMMICET S
REVEA D 2 56

To protect aquatic organisms/non-target plants/non-target arthropods/insects respect an unsprayed buffer zone
of (distance to be specified) to non-agricultural land/surface water bodies.
IKRAEY, ERSMEY, BRI E E IR AT D0, FEEH E 3R E KR L

T EE A 2 LB L 72\ (EE SNV BRIE A & o 70) REME 2085735 2

BRETRCERTAL ORI, AR AR

To protect aquatic organisms/non-target plants do not apply on impermeable surfaces such as asphalt, concrete,
cobblestones, railway tracks and other situations with a high risk of run-off.
© KREMNERIMED ZARET D T2, TRio ) 27 RNEnRigg i (812
7V — b, AEBIOWKS) (Tl Ligns L.

ErA277h, =

R R ORE 515 K %73, EU
INERE B ED D5 E

To protect birds/wild mammals the product must be entirely incorporated in the soil; ensure that the product is
also fully incorporated at the end of rows.
SR AR A R T D 7, MBEER % it
U T RTHEEICRMESEL 2 L

IR 2 2 &L ABEERI R O K

RIAFs L OMERLIR LA o S5 &

To protect birds/wild mammals remove spillages

- BHINAEFHEE RS D0, IRHEESERD Z

AR > LT3 2 K4 36
K OERLR A O &

Do not apply during the bird breeding period.
SO FFHYIRIC LI L2 L

n

B AR OAE R, LI LR
LT SE

Dangerous to bees.

- EWEIIXILTHEE

To protect bees and other pollinating insects do not apply to crop plants when in flower.
- EWER JOYERE S R A RE T D720, BREHICABE L 2n S &
Do not use where bees are actively foraging.

© EEOBRERMIERN LN L.

Remove or cover beehives during application and for (state time) after treatment.
© LB IS K OMLEREE (ALBERE) (CHAABEIEITE S 2 L

Do not apply when flowering weeds are present.

s BIEL QOO MEREAS B D HEITNB LA L

Remove weeds before flowering.

- MEELBAAET D ANCRET S 2

Do not apply before (state time).

-~ () B LAz L.

BEIORR, LT LR
ST HE

BRI
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KPEH A Y, TINEAT A8, [k MR S0
(LFRICRRTARNFITONTED TN D,
— i 7 RE A B 7 A

£ 20. EU 125 ) 2 WEA9 b 2roMaRIZ B3 5 JL 3, Signal Word,

R
DEE, AR LOHAIT

SIL 5L, =7 Y LAITHIEL T

JEA AR ) OREFEPERREIND.
FERPIZAIT Signal Word, GHS FRds L OVEE

FHENRREIND. BILAHERIEORRER 20 12

GHS #7ri JOVEESE (BLAMEEE)

Ll ey 3% 3
P SRR 23 CAIis 23 CAIis 23 CLLE60 CLLF
" | 35 CUTF 3 CLymEn —

Signal Word Danger Danger Warning
GHS #7R : : : : : :
FEEFH Extremely flammable liquid and vapour. Highly flammable liquid and vapour Flammable liquid and vapour

© BEEIC Sk LR Wk IR KO LK Lo Wik IRE LUK GIPRER(TESSENOSZ3

-

TRhHE Keep away from heat/sparks/open flames/hot surfaces. — No smoking.

- OREUREE. AR

Keep container tightly closed.

© AEIERTLIZL.

Ground/bond container and receiving equipment.

Use explosion-proof electrical/ventilating/lighting/.../equipment.

Use only non-sparking tools.

c BB o T, TRAARB LI OMEEERT5Z &,

Take precautionary measures against static discharge.

- HERICHT S THREEEHELD L.

Wear protective gloves/protective clothing/eye protection/face protection.

P F48, Bk, Mi~2 7 25T L.

AL IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin with water/shower.

- BUE (R72REEE) (AR LA
EHICAHEAME, LT L.

In case of fire: Use ... for extinction.
LEBHLTIHART D2 L

*1 b 2 RERORKEPEERE (100.3kPa) (L L 72D, T b bRAIN A ZADOIEANRFAET 2R COWEKOIREZ NS .
JEAT G AEM - GHS BIfRAIRE (http://anzeninfo.mhlw.go.jp/user/anzen/kag/kag_yogo02.html)

3.4, fERFE
7L IR BRI Z ~ VAT Annex |

@ 1), MIBEBM) (FE3I) IEDLNTHED,
FOWNEITHEAEY, #ARE R, #HREY, lha
2720 O KRFEHERS SO LEYS 720 O mfE
HER O N &, BRGEETHS.
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We analyzed the factors influencing pesticide sorption to soils by testing 17 pesticides with different polarity and chemical
structures in 8 soils, including major types in Japan. The soil-water distribution coefficients (K;) were significantly positively
correlated with organic carbon (OC) content. However, the OC-normalized sorption coefficients (K,.) of many pesticides ex-
hibited high variability among soils. Solid-state *C nuclear magnetic resonance (NMR) was performed to elucidate the effect of
OC quality on K, variability. The NMR results indicated that the aromatic carbon content in soil was positively correlated with
the K, values of pesticides. The sorption pattern of pesticides to soils containing abundant aromatic carbon was influenced by
the differences in the molecular structures of pesticides, similar to that to activated carbon and graphite. The results indicate the
aromatic carbon in soils, particularly black carbon, is an important factor influencing the sorption of pesticides to soils. © Pes-
ticide Science Society of Japan
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Introduction

Soil sorption is one of the important processes in the fate and
behavior of pesticides in the environment. The soil-water distri-
bution coefficient, Ky, and the organic carbon (OC)-normalized
sorption coeflicient, K, are widely used to predict pesticide
contamination of groundwater? and run-off properties from
paddy fields into rivers.>® Furthermore, sorption behavior af-
fects the phyto- and bio-availability of pesticides in soils.>” The
pesticide regulatory system in Japan requires sorption studies
prior to the registration of newly developed pesticides. However,
most data in registration dossiers are not disclosed in detail.

Japan is a typical volcanic country. Although volcanic ash
soils are widely distributed throughout Japan and cover approxi-
mately half of all upland fields,® there is little available informa-
tion on the sorption behavior of pesticides in Japanese volcanic
ash soils.

Nonionic pesticides generally sorb to soil particles via hydro-
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phobic interactions. Hence, soil sorption is strongly influenced
by OC content in soil. However, the K. values of a pesticide
are highly variable, depending on the soil type.'® Soil OC is
considered to comprise polysaccharides, lignin, tannins, amino
acids, and lipids as well as modified substances arising from the
abiotic and biotic degradation of plant, microbial, and animal

remains in soils.'*"'® Recent studies''""?

) suggest that the vari-
able physicochemical nature of soil OC is one reason for the
variability of K, values. These studies investigated the relation-
ship between K, values and the chemical composition of OC by
solid-state *C cross-polarization magic angle spinning nuclear
magnetic resonance (CPMAS NMR) spectroscopy, which pro-
vides the basic structural information of OC.!” The results of
these studies demonstrate that K, variability can be explained
by the difference in the OC quality of soils, i.e., the proportions
of aryl carbon, alkyl carbon, O-alkyl carbon, and carboxyl car-
bon in soil OC. Japanese arable land has a wide range of organic
carbon (up to 15%) because volcanic ash soil (i.e., Andosol) con-
tains a large amount of organic carbon.'® Therefore, the vari-
ety of OC quality and variability of K, values may be higher in
Japanese soils than in non-Japanese soils.

In addition, recent studies report OC in soils includes black
carbon (BC) such as char and soot, which are products of the
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incomplete combustion of vegetation by wildfires or human
activity.!”-22) BC strongly sorbs organic chemicals, including

pesticides. Yang et al.?)

investigated the sorption of diuron on
soils amended with ash from the burning of crop residues; they
found that diuron sorption increases with increasing soil wheat
ash content and is dominated by ash in soil with at least 0.05%
12% show that the pres-

ence of 1% wheat char applied to soils controls the overall sorp-

ash content. Likewise, Loganathan et a

tion of atrazine on soils. Although no quantification methods
for BC in soils have been established,?” Shindo et al.?" isolated
the charred plant fragments from Japanese Andosols by a spe-
cific gravity method and reported the percentage of OC content
of charred plant fragments in whole soil ranges from 3.4-33%.
However, there are no reports about the effect of BC-like materi-
als present in Japanese Andosol on the sorption properties of
pesticides.

The objectives of this study are as follows: (i) to measure the
Ky values of 17 pesticides in 8 typical Japanese soils; (ii) to as-
sess the relationships between Ky values and soil properties, par-
ticularly the contribution of OC to sorption properties and the
extent of K, variability in Japanese soils; and (iii) to investigate
the effects of the molecular nature of OC on K, variability.

Materials and Methods

1.
Seventeen pesticides with varying hydrophobicity were used in

Pesticides

sorption tests (Table 1). The chemical structures and dissocia-
tion constants (pK,) of the test pesticides are shown in Supple-
mental Table S1. The predicted octanol-water partition coeffi-

cients (log K,,), pK,, and octanol-water distribution coefficients
(logD) between pH 4.5 and 7.5 were calculated using ACD/
ChemSketch 10.0 (ACD/Labs, Toronto, Canada) with ACD/logP
DB 10.0, ACD/pKa 10.0, and ACD/logD 10.0, respectively. The
log D values of all pesticides except imidacloprid and clothiani-
din calculated within the pH range showed the same predicted
log K,
a neutral form within the above-mentioned pH range. All ana-

value. Thus, it appears that almost all pesticides exist in

lytical standards (purity >97%) were purchased from Wako
Pure Chemical Industries, Ltd. (Osaka, Japan), Kanto Chemicals
(Tokyo, Japan), and Dr. Ehrenstorfer GmbH (Augsburg, Ger-
many). The pesticides were divided into 3 analytical groups on
the basis of the analytical methods described in section 4 below.
Stock solutions (100 ug/mL) of the pesticides were prepared in
acetone for each group.

2. Soils

Eight Japanese soils with various physicochemical properties
were used (Table 2). Soil samples were air-dried and passed
through a 2.0-mm sieve. The pH and electrical conductivity
(EC) of soils were measured in a soil/water (1:5 w/v) mixture
by a multifunction water quality meter (MM-60R; DKK-TOA,
Tokyo, Japan). The OC content was determined by the dry
combustion method with a CN coder (MT-700; Yanaco, Kyoto,
Japan). The cation exchange capacity (CEC) was determined by
a shaking extraction method.?” The particle size distribution
was analyzed by the pipette method with a pipette apparatus
(DIK-2020; Daiki Rika, Saitama, Japan).*”’ Meanwhile, soil tex-
ture was determined according to the standards developed by

Table 1. Octanol-water partition coefficient (log K,,,) and analytical groups of test compounds

Compound log K, logK,,» log K, log K, Analytical group
Imidacloprid 0.57 0.57 0.57 —0.43,0.20 A
Dimethoate 0.70 0.70 0.98 0.48 A
Clothianidin 0.91 0.70 0.70 —0.15, 0.40, 0.40 A
Thiacloprid 1.26 0.74 1.26 0.55 A
Metalaxyl 1.65 1.75 1.75 2.15 A
Fosthiazate 1.68 1.68 1.68 0.94 A
Methidathion 2.57 2.20 2.20 2.03 A
Fenobucarb 2.78 2.67 2.67 3.04 B
Flutolanil 3.17 3.17 3.77 3.70 B
Procymidone 3.30 3.14 3.30 2.67 B
Fenitrothion 3.32 343 343 3.24 C
Tetraconazole 3.56 3.56 3.53 3.19 C
Chloroneb 3.58 —° 1.90 3.58 B
Diazinon 3.69 3.30 3.42 3.81 C
Cadusafos 3.85 3.90 4.08 4.28 B
Tolclofos-methyl 4.56 4.56 4.56 4.03 C
Tetradifon 4.61 4.61 3.95 5.52 C

9log K, values were obtained from the Footprint Pesticide Properties Database of IUPAC.29 Y]og K,,,, values were obtained from
The Pesticide Manual (16th ed.).?” 9logK,,, values were obtained from The 2011 Pesticide Handbook.?® 9 Predicted log K., values
using ACD/ChemSketch 10.0 with ACD/logP DB 10.0. The chemical structures of imidacloprid and clothianidin have 2 and 3 pos-

sible tautomeric forms, respectively. © No data.
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Table 2. Properties of test soils

Soil Classification Texture 0CY (%) (cmcof(?;;kg) Clay (%) pH (H,0) ECY (mS/cm)
S1 Sand-dune Regosol sand 0.06 3.4 2.4 7.5 0.04
S2 Gray lowland soil sandy loam 0.85 12.2 14.6 4.8 0.26
S3 Yellow soil light clay 1.02 11.4 39.0 5.3 0.09
S4 Brown forest soil light clay 1.15 17.2 35.5 4.7 0.09
S5 Gray lowland soil silty clay 1.46 182 253 5.8 0.17
S6 Andosol loam 4.32 26.3 11.3 6.4 0.28
S7 Andosol loam 521 33.8 10.8 55 0.15
S8 Andosol silty loam 8.65 35.4 1.8 5.8 0.05

9 Organic carbon content. ” Cation exchange capacity. © Electrical conductivity.

the International Society of Soil ScienceV; soils were classified
according to the criteria adopted by the Cultivated Soil Classifi-

cation Committee.??

3. Sorption experiment for soils

Sorption experiments were carried out using a batch equilibra-
tion technique.*® CaCl, (25mL, 0.01 M) in distilled water was
added to 5g of soil in a 50-mL glass centrifuge tube. The open-
ings of the tubes were covered with Teflon sheets and closed
with screw-caps. The tubes were agitated on a thermostat shaker
(Taitec, Saitama, Japan) in the dark for 24 hr at 25+2°C. After
shaking, 25 uL of acetone stock solution was added to the tubes.
The final concentration of each pesticide in the aqueous phase
was 0.1 ug/mL. The soil-solution mixtures were shaken again for
24 hr under the same conditions. After equilibration, the mix-
tures were centrifuged at 1,200Xg for 30 min. A 15-mL aliquot
of the supernatant was taken and used to analyze the concentra-
tions of pesticides to determine K, values. In addition, the mass-
es of pesticides in the remaining samples were analyzed to calcu-
late mass balance. All sorption experiments were performed in
duplicate except for experiments involving group B pesticides on
soil S7, which were performed in triplicate.

The mass fraction of pesticides sorbed on the soil phase at
equilibrium, x/m (ug/g), was calculated by subtracting the mass
concentration of pesticides in the aqueous phase at equilibrium,
C. (ug/mL), from the initial mass concentration of pesticides in
aqueous phase, C; (ug/mL), as follows:

x/m=(C—-C,)-VIM (1)

where V is the solution volume (mL) and M is the soil mass (g).
The soil-water distribution coefficient, Ky (mL/g), was calculat-
ed using the following equation:

Ky=(x/m)/C, (2)

The OC-normalized sorption coefficient, K, (mL/g), was de-
termined by dividing the K, values by OC content in soil as fol-

lows:
K,.=K4-(100/%0OC) (3)

where %OC is the percentage of OC in the soil sample (g/g).
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The mass balance (MB, %) was calculated as follows:

MB=100-(C, - Vysq +m)/C; -V (4)

where V4 is the volume of the aliquot taken from the superna-
tant (mL) and my, is the mass of pesticides extracted from the re-
maining sample after removal of the aliquot of supernatant (ug).

4. Pesticide analysis

An aliquot of approximately 15mL taken from the supernatant
was analyzed to quantify pesticides using 3 different methods
for each analytical group (Supplemental Figures S1-S3). The
aliquots were cleaned with a diatomite column (Inertsep K-
solute 20 mL; GL Sciences, Tokyo, Japan) followed by the follow-
ing mini-columns: a PSA column (500 mg; Supelco, Bellefonte,
USA), an Accell CM column (500 mg; Waters, Milford, USA),
and an ENVI-Carb II/PSA column (500 mg/500 mg; Supelco)
for groups A, B, and C, respectively. The cleaned samples were
analyzed by liquid chromatography-tandem mass spectrometry
(LC-MS/MS) for group A (Supplemental Tables S2 and S3) and
gas chromatography-mass spectrometry (GC-MS) for groups B
and C (Supplemental Tables S4 and S5).

The pesticides in the remaining sample were extracted by ac-
etone after the supernatant was removed, and acetone (30mL)
was added to the remaining sample. The tubes were shaken in a
thermostat shaker for 20 min at 25+2°C and subsequently cen-
trifuged at 1,200Xg for 10 min. The supernatant was carefully
removed. This extraction procedure was repeated twice. The col-
lected supernatant was evaporated to approximately 10 mL with
a rotary evaporator and analyzed using the same corresponding
method as mentioned in the above methods for each analytical
group.

A recovery test of the pesticides was performed with deion-
ized water and test soils. Deionized water (15mL) spiked at
1 ng/mL for all group pesticides and each soil (5g) spiked at 5
and 3ng/g for group A and groups B and C, respectively, were
analyzed using the above-mentioned methods; however, 10 mL
of deionized water was added to soil samples prior to acetone
extraction. The mean recovery from the 4 replicates for group
A and 5 replicates for groups B and C ranged from 71.1 to
117.0% for all compounds; the coeflicients of variation (CVs)
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were below 16.7% for all compounds (Supplemental Tables S6
and S7). The limits of quantification (LOQs) for pesticide anal-
ysis were calculated according to Japanese Industrial Standard
(JIS) K 0312.3¥ The LOQs for all compounds in deionized water
and all soil samples ranged from 0.27 to 0.87 ng/mL and 0.19 to
5.48 ng/g, respectively (Supplemental Tables S6 and S7).

5. Sorption experiment for carbonaceous materials

In order to investigate the effect of the chemical structure of pes-
ticides on activated carbon (AC) and graphite (GP) sorption,
which was employed as a model substance for BC,**3? the AC-
acetone and GP-acetone distribution coeflicients (K, and Kgp,
respectively) of cadusafos, chloroneb, and procymidone, which
have different chemical structures, were measured by a batch
equilibration technique. Acetone solutions (5mL, 1ug/mL) of
each pesticide were added to 50 mg of AC (SS1; Ajinomoto Fine-
Techno Company, Kanagawa, Japan) and 0.5g of GP (ENVI-
Carb; Supelco) in a 10-mL glass centrifuge tube. The tubes were
agitated on a thermostat shaker in the dark for 24 hr at 252°C.
After shaking, the mixtures were centrifuged at 1,200Xg for
30 min. Aliquots of the supernatant (500 uL) were spiked with
200uL of acetone solution (2.5ug/mL) of the internal standard
(1*Cg-labeled fenthion), filtered through a 0.45-ym PTFE filter,
and analyzed by GC-MS (Supplemental Tables S4 and S5). K¢
and Kgp were calculated from formulas (1) and (2) in the same
way as K. All sorption experiments were performed in tripli-
cate.

6. Solid-state '*C NMR analysis

In order to perform solid-state *C NMR analysis, 7 test soils
(except soil S1, for which it seemed difficult to characterize OC
because of low OC content) were passed through a 0.2-mm sieve
and treated with hydrofluoric acid (HF) to concentrate the OC
and remove paramagnetic minerals. Although HF is a strong
agent, Rumbel ef al.’”) report that the chemical composition of
soil organic matter does not change after 10% HF treatment.
Thirty milliliters of 8% (w/w) aqueous HF solution was added to
10g of soil in a polyethylene tube. The tubes were shaken for 2hr
at room temperature and centrifuged at 3,800Xg for 15min, and
the supernatant was discarded. The treatment was repeated 7
times using different shaking times (5X2hr and 2X16hr). After
the final treatment, 30 mL of deionized water was added to the
residues. The tubes were shaken for 30 min at room temperature
and centrifuged at 3,800Xg for 15min, and the supernatant was
discarded. The residues were washed an additional 7 times and
dried at 50°C for 2 days. The dried samples were subsequently
powdered using a mortar and pestle.

The solid-state *C NMR spectra of the powdered samples
were collected using the CPMAS technique by an FT NMR
system (Alpha 300; JEOL, Tokyo, Japan); the analytical condi-
tions of NMR have been described previously.>® The powdered
samples were transferred into a zirconia rotor (6 mm i.d.) with a
KEL-F cap (JEOL, Tokyo, Japan), and the *C NMR signals were
measured at 75.45 MHz with magic angle spinning of 6kHz, a
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contact time of 1 msec, and a 3-sec pulse interval. Fourier trans-
formation was conducted using a broadening factor of 100 Hz.
The *C chemical shift scale was referenced to that of tetra-
methylsilane (0 ppm) calibrated using adamantane (29.5 ppm).
The “C NMR spectra were integrated into 4 chemical shift re-
gions: 0-45ppm, alkyl carbon; 45-110 ppm, O-alkyl carbon;
110-160 ppm, aromatic carbon; and 160-190 ppm, carboxyl car-
bon.* The relative proportions of each carbon type were cal-
culated on the basis of the total carbon signal between 0 and
190 ppm.

7. Molecular modeling

The molecular structures of pesticides were geometrically op-
timized using the PM7 semi-empirical Hamiltonian function
(keywords: EF, PRECISE, GNORM=0.05, GRAPHF, MMOK)
in the MOPAC 2012 package*” using the Winmostar program
(X-Ability, Tokyo, Japan).

Results and Discussion

1. Relationships between soil-water distribution coefficients (K,)
and soil properties

The K, and MB values of the 17 pesticides with 8 soils are
shown in Supplemental Table S8. The MB of the sorption test
ranged from 70.0 to 114.6% for all experiments. The MB of some
sorption tests, particularly methidathion, was less than 80%.
Similarly, the mean recovery of methidathion on 4 soil samples
was less than 80%. Therefore, it is possible that the extraction of
methidathion from the soil samples was insufficient. However,
Ky values were calculated using quantitative values in the aque-
ous phase, and the mean recovery of methidathion from deion-
ized water was 88.8%; therefore, there is no effect of extraction
efficacy from soil samples on the variability of Ky values. The
Ky values varied considerably with respect to the soil type for
a given pesticide, ranging from 1.41 to 582mL/g for tolclofos-
methyl, which had the highest ratio between minimum and
maximum values.

In order to determine which soil properties influence the vari-
ability of K, values, linear regression analysis between K val-
ues and soil properties was performed (Table 3). The Ky values
of almost all pesticides were more strongly correlated with OC
content or CEC than other soil properties such as pH, clay con-
tent, and EC. Hydrophobic interactions are generally known to
play an important role in the sorption of nonionic pesticides in
soils; furthermore, OC content is positively correlated with the
K, values of nonionic pesticides.lo) On the other hand, little is
known about the relationship between CEC and the K values
of nonionic pesticides. Although the strength of CEC in soils is
closely associated with negatively charged sites of OC and clay
minerals, several studies show that the contribution of OC to
CEC in soils is greater than that in clay minerals.**? Indeed, the
OC content of test soils in the present study was positively cor-
related with CEC (r=0.93, p<<0.001); therefore, K, values appear
to be positively correlated with CEC.
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Table 3. Correlation coefficients (r) between the K, values of pesticides and soil properties

r

Compound No. soils
oc CEC Clay pH EC

Imidacloprid 8 0.69 0.77* —0.39 —0.06 —0.10

Dimethoate 4 0.39 0.70 —0.46 0.11 —0.05

Clothianidin 7 0.77* 0.87* —0.63 0.27 —0.29

Thiacloprid 7 0.73 0.85* —0.61 0.26 —0.26

Metalaxyl 7 0.53 0.68 —0.20 —0.08 —0.08

Fosthiazate 6 0.59 0.80 —0.46 0.26 —0.26

Methidathion 8 0.92%* 0.87%** —0.52 —0.02 —0.24

Fenobucarb 5 0.52 0.75 —0.57 —0.14 —0.05

Flutolanil 7 0.56 0.74 —0.52 0.27 —0.04

Procymidone 7 0.52 0.72 —0.47 0.25 —0.05

Fenitrothion 8 0.73%* 0.82%* —0.41 —0.06 —0.01

Tetraconazole 8 0.69 0.83%* —0.32 —0.05 0.07

Chloroneb 7 0.60 0.77* —0.52 0.21 —0.17

Diazinon 7 0.72 0.88%* —0.70 0.38 0.02

Cadusafos 7 0.57 0.76* —0.52 0.31 —0.03

Tolclofos-methyl 8 0.68 0.81* —0.35 —0.07 0.11

Tetradifon 8 0.81* 0.91%** —0.36 —0.06 0.23

* Significant at p<<0.05; ** significant at p<<0.01.

2. Variability of OC-normalized sorption coefficient (K,,) °
Figure 1 shows the variability of the log K, values of all experi- 4 v + g oSt
ments; numerical values of K, are shown in Supplemental Table S’ + ‘: + g g 'Z:i
S8. As mentioned above, the sorption process of test pesticides £33 e t E ° % é + g g % " s
in soils was clearly dominated by OC. However, the K, values of ¥8 , § + g % % + &R - X %S5
a given pesticide exhibited high variability among soils. The CV's 2 b4 58 2 0s6
of K, values of a pesticide ranged from 36.6% for tetradifon to - +87
173% for metalaxyl. Gerstl et al.**» show that the K, values of -ss
pesticides on soils with low organic matter content (<0.5%) are 0 o s cto oo cff-—ocreoncac.
appreciably high because of the contribution of the mineral frac- E_g 3 g_:ﬁ g 2 g § é 2 g é _% -§ £2
tion to the sorption process. In particular, the K. value of soil g g % _::‘_é s £ § 8 3 %% §2 a3 £ %
S1 (OC content=0.06%) for metalaxyl tended to be higher than EsckF £3¢ 228 ° © § -
those of other soils. Nevertheless, the reason for the variability . °

in K, values remains unknown even though the K. value of soil
S1 was excluded; this is because the CVs of the K. values of a
pesticide ranged from 29.5% for tetradifon to 125% for imida-
cloprid. Wauchope et al.!” reviewed the variability of K, values
in the literature and report the typical CV of the K, values of
a given pesticide ranges from 40 to 60%. In the present study,
even though the K, value of soil S1 was excluded, the CVs of the
K, values for 11 pesticides exceeded 60%. The K. values of soil
S7 for almost all pesticides were higher than those of other test
soils. Hence, it is clear that the contribution of soil S7 to K, vari-
ability is high.

On the other hand, when K, properties were analyzed with
respect to the type of pesticide, the K. values of tolclofos-methyl
and tetradifon, which are highly lipophilic (logK,,=4.03-4.56
and 3.95-5.52, respectively), were higher than those of other
pesticides. These results suggest that log K values increase with
the increasing log K,,, of pesticides.****) However, cadusafos
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Fig. 1. Variability of the log K values of test soils.

(logK,,=3.83-4.28) had low K, values for lipophilicity. Cadu-
safos is aliphatic, i.e., it has non-aromatic rings. Similarly, the K
values of dimethoate and fosthiazate, which have non-aromatic
rings, were relatively low. These results imply that the interac-
tions involving aromatic rings are important in the soil sorption
of pesticides.

3. Molecular nature of soil OC

The *C NMR spectra and relative proportions of each carbon
type for 7 test soils are shown Figure 2 and Table 4, respective-
ly. O-Alkyl carbons (45-110 ppm), which include various polar
components (e.g., polysaccharides, amino acids, lipids, etc.),
were the most prevalent carbon type in all soil samples except
soils S7 and S8, which is concordant with previous studies.!%!340)
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Table 4. Proportions of each carbon region in NMR spectra (%)
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Fig. 2. Solid-state *C NMR spectra of the soils.

S8

S7

S6

S5

S4

S3

S2

-50

Soil Alkyl O-Alkyl Aromatic Carboxyl
(0-45ppm) (45-110ppm) (110-160ppm) (160-190 ppm)
S2 28.7 46.0 15.2 10.1
S3 26.0 48.0 17.3 8.7
S4 27.4 49.8 12.6 10.2
S5 24.8 44.7 18.6 11.8
S6 23.8 47.4 18.2 10.5
S7 16.9 27.3 41.3 14.5
S8 19.7 33.7 33.9 12.7
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On the other hand, aromatic carbons (110-160 ppm), which
correspond to lignin, tannin, and aromatic amino acids, were
the carbon type exhibiting the greatest variability among test
soils, ranging from 12.6 to 41.3%. Two test Andosols (soils S7
and S8) particularly exhibited greater proportions of aromatic
carbon than other soils. Mahieu et al.*® collected *C CPMAS
NMR data on 311 soils from the literature and reported that the
mean, maximum, and minimum proportions of aromatic car-
bon were 20.06.0%, 44.5%, and 6.8%, respectively. Therefore,
the proportions of aromatic carbon in soils S7 and S8 (41.3%
and 33.9%, respectively) are considerably higher than those of
soils in the literature.

Aromatic carbon content is generally considered to increase
as a result of the decomposition of OC. Inber et al.*” investi-
gated changes in the OC structure of cattle manure during the
composting process and found that the proportions of aro-
matic, alkyl, and carboxyl carbon increase, whereas that of O-
alkyl carbon decreases. Similarly, the proportions of carboxyl
carbon in soils S7 and S8, which contained abundant aromatic
carbon, were higher than those in other soils, whereas the pro-
portion of O-alkyl carbon was lower. However, the proportions
of alkyl carbon in soils S7 and S8 were lower than those in other
soils. These results imply that the degree of decomposition of
OC alone is insufficient to explain the difference in OC quality
among test soils.

Golchin et al.’ investigated the effects of artificial burning
on the chemical nature of OC in soils; they found that a grass-
land site with a long history of annual burning had lower alkyl
and O-alkyl carbon contents but higher aromatic and carboxyl
carbon contents than forest sites that had no burning for many
decades. In addition, Sultana et al.*® report that the *C NMR
spectra of charred plant materials isolated from Japanese An-
dosols using a specific gravity method exhibited a dominant
peak of aromatic carbon with the proportion of aromatic car-
bon ranging from 61 to 74%. There is no record that the present
test soils have been burned in the last several decades. However,
grasslands containing Japanese Andosol, in which the dominant
vegetation is Japanese pampas grass, which was necessary for
traditional daily life, are thought to have been maintained by
burning activity.!*?"4%50 These studies suggest that BC arising
from the burning of vegetation may be partly responsible for
the high proportion of aromatic carbon in soils S7 and S8 in the
present study.

4. Effect of organic carbon quality on K, variability of pesticides

The correlation coeflicients between the log K, values of pes-
ticides and the proportions of each carbon type are shown in
Table 5. The log K. values for almost all pesticides were positive-
ly correlated with aromatic and carboxyl carbon contents and
negatively correlated with O-alkyl and alkyl carbon contents.
The absolute values of r increased with increasing CVs (%) of
K, values for a given pesticide. The correlation coefficients be-
tween the r values and CVs (%) for alkyl, O-alkyl, aromatic, and
carboxyl carbon were —0.88 (p<<0.001), —0.90 (p<<0.001), 0.89
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Table 5. Coefficients of variation (CV) of K, values and correlation coeflicients (r) between the log K, values of pesticides and

proportions of each carbon type

Compound No. soils iV S:ﬁl:sf !

oc Alkyl O-Alkyl Aromatic Carboxyl
Imidacloprid 7 124.9 —0.91%* —0.95%* 0.93%* 0.97%%*
Dimethoate 4 82.4 —0.57 —0.63 0.60 0.73
Clothianidin 7 113.8 —0.99%* —0.94** 0.97%%* 0.91%**
Thiacloprid 7 1154 —0.92%* —0.95%* 0.94%** 0.97%*
Metalaxyl 6 70.2 —0.28 —0.32 0.28 0.54
Fosthiazate 6 46.9 —0.05 —0.12 0.07 0.27
Methidathion 7 93.8 —0.97%* —0.97%* 0.98%%* 0.91%*
Fenobucarb 5 92.2 —0.80 —0.73 0.76 0.67
Flutolanil 7 65.9 —0.30 —0.41 0.39 0.29
Procymidone 7 84.9 —0.58 —0.55 0.57 0.52
Fenitrothion 7 76.3 —0.66 —0.80* 0.75 0.78*
Tetraconazole 7 50.2 —0.42 —0.25 0.30 0.30
Chloroneb 7 117.0 —0.86* —0.91%* 0.89%%* 0.92%*
Diazinon 7 48.7 0.51 0.31 —0.40 —0.23
Cadusafos 7 59.9 —0.38 —0.41 0.40 0.40
Tolclofos-methyl 7 45.8 —0.19 —0.30 0.26 0.28
Tetradifon 7 29.5 0.40 0.34 —0.36 —0.37

* Significant at p<<0.05; ** significant at p<<0.01.

(p<<0.001), and 0.90 (p<<0.001), respectively.

Similar to the present results, several reports demonstrate
negative correlations between O-alkyl carbon content, which
includes many polar components, and the K,. values of some
pesticides such as atrazine,'” carbaryl,'? diuron,'"'® and pho-
salone.'? In addition, Mitchell et al.'V show that the K,_ values
of atrazine and diuron in soils from which the O-alkyl carbon
components were removed by acid-hydrolysis are higher than
those in untreated soils. They suggest that the hydrolyzable O-
alkyl carbon component in soil might block affinity sorption
sites such as aromatic and/or alkyl domains.

In contrast to O-alkyl carbon, these previous studies also
show that aromatic carbon content is positively correlated with
the K, values of these pesticides, which is concordant with the
present results. As discussed above, the aromatic carbon con-
tents of test soils exhibited the greatest variability among carbon
types, and the high aromatic carbon contents in soils S7 and S8
were involved in the presence of BC. Because the K. values of
almost all pesticides on soil S7, which had the greatest aromatic
carbon content, were substantially higher than those on other
soils, it is possible the BC contained in soil S7 greatly affects the
sorption behavior of pesticides. The sorption of organic chemi-
cals on BC is influenced by hydrophobicity, the presence of aro-
matic rings, and the planarity of the molecular structure.”'~>> In
other words, given the same log K,,,, value, the sorption of planar
aromatics on BC is higher than that of aliphatics. In addition,
even if a compound has aromatic rings, non-planar aromatics
such as ortho-substituted polychlorinated biphenyls (PCBs) with
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a torsional structure between the 2 ring planes exhibit lower
sorption than planar aromatics such as non-ortho PCBs.>"*?
This is because planar aromatics can strongly adsorb to planar
graphene surfaces of BC via m—m interactions. Focusing on the
molecular structures of the test compounds (Fig. 3), the K, val-
ues of chloroneb (a planar aromatic) on soil S7 were higher than
those of cadusafos (aliphatic) and procymidone (non-planar ar-
omatic with a torsional structure); this is in spite of the fact that
the K,,, value of chloroneb (logK,,=1.90-3.58) is of the same
order of magnitude as that of procymidone (log K,,,=2.67-3.30)
and lower than that of cadusafos (logK,,=3.83-4.28) (Fig. 4).
Figure 4 also shows the K, and the Kgp of chloroneb, cadu-
safos, and procymidone, verifying the effects of the chemical
structures of the pesticides on BC sorption. Similar to the re-
sults for soil S7, the sorption of chloroneb to AC and GP was
significantly greater than that of the other 2 compounds. Al-
though AC and GP differ with respect to surface area, porosity,
and the presence of an acid functional group, they have com-
mon structure—a graphene layer—from a molecular perspec-
tive.>® Sultana et al.*® also report that charred plant materials
isolated from Japanese Andosols by a specific gravity method
have 14- to 52-ring condensed aromatic structures. This implies
that the graphene layer of carbonaceous materials is involved in
the different sorption properties of the 3 compounds. Although
the K, and Kgp values were measured using acetone as a liquid
phase, the results of the sorption test of PCBs using activated
carbon and acetone® exhibited a similar trend to those using
soot and water.’) In other words, the sorption strength of pla-
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Thiacloprid

Fig. 3. Molecular structures of pesticides optimized according to the
PM?7 semi-empirical Hamiltonian method. O: hydrogen atom, ®: oxygen
atom, @: carbon atom, (®): phosphorus atom, @: chlorine atom, N: nitro-
gen atom, () sulfur atom.

nar PCBs is higher than that of non-planar PCBs. On the other
hand, although the overall structures of some pesticides such
as imidacloprid and thiacloprid are non-planar, these pesticides
exhibited relatively high K. values (Fig. 1). This is probably be-
cause these pesticides can take on a planar conformation on the
surface of one part of their molecular structures (as shown in
Fig. 3) that can sorb to the planar graphene layer of BC via n-n
interaction with parallel-displaced orientation.>*>® These results
support the hypothesis that BC in soil strongly contributes to
the K, variability of pesticides on soil S7 if the conformation of
the pesticide can be planar.

5. Conclusion

The present study suggests that the K, values of Japanese soils
are highly variable, because aromatic carbon content differed
greatly among soils, especially Andosols. The log K, values of
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Fig. 4. (A) Soil-water distribution coefficients (Ky) for soil S7, (B) ac-

tivated carbon (AC)-acetone distribution coeflicients (K¢), (C) graphite
(GP)-acetone distribution coefficients (Kp). Columns with the same letter
are not significantly different at p<<0.05 by ANOVA with Tukey’s multiple
range test for (A) and (B) and unpaired 2-sided t-tests for (C). Error bars
indicate standard deviations (n=3). ND: not detectable.

some pesticides were positively correlated with aromatic carbon
content measured by solid-state ?*C NMR. However, because *C
NMR is a qualitative technique, the prediction of logK,. on the
basis of aromatic carbon contents is inadequate. On the other
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hand, because the sorption properties of pesticides in Andosols
with the greatest aromatic carbon contents exhibited trends sim-
ilar to those in AC and GD, it is possible that BC in soil affects
the sorption properties of pesticides. Several studies report that
quantifying soot content in sediments and determining soot-
water distribution coefficients accurately predicts the sorption of
polycyclic aromatic hydrocarbons (PAHs) on sediments.>>57->)
These results imply that the sorption of pesticides on soils can
also be predicted if it is possible to quantify BC in soils and as-
sess the sorption of isolated BC. Unfortunately, no methods for
quantifying BC in soils have been established.?® Therefore, fur-
ther studies are required to isolate and precisely quantify BC in
soil contributing to the sorption behavior of pesticides.
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LCIMS 12 X AW EFER R STV DA,
LC/MSIMS 12 & BIEHFIEDORGEE FM LT, R
AR, TR AICERRE T D RS T BT D R BE
DEZEMFHHAT A FFA 2o T) CERL22 4
12 H 24 BT RZ36 1224 551 5. (BLF, A4
KZ4 ) (cHiS%, 3HBREICBWVCH—RBR
HICEDZUMMER TV TRNRNY F =g
V) EiFore.

HHRBEEUAE
1. BEEZET o HERE
LUF @ 37 CIRGEA 1T > 72,
- R EEIEERAR CUF, /)
© KESRRIEF B ITRRERER AR (BLF, BiE)
- fRE R 2 —REEERETAER (LUT, MF)

2. BEBLURMRE
2.1. &

120

BEHE, VXA, B—~r, RTRBIOCEARR
Lo 4FEE L, Yopk 25 ERE IR L ana e
L LTHERBREICBWTEZHELZb D L L.

2.2. RINRE

IR L, EENE RSN EERIRE T
&5 0.01 ppm (LLF, KRE) BXOZED 1044
IZH72% 01 ppm (LLF, ®RE) O2RELL
7o BOMEINGRERIE, FURHZ B SRR 2 TN
L7, 30 /B biE LB E2 1T o 72

3. BES
1. RUFHES FIEEHK

NRUFAET NEES (BRI bR, M
99.0%) 12.5 mg % IEfEIZ R~ T 25 mL DERET
T AN, ERETTE R=hYLEMZT
WL, 500 ug/mL DL FF T NHEHER K %
FRELL 7.

AR VB SRR, T4 e T FEYER
W 1mL % 25 mL OeE 7 7 A ZIEFEIZAN,
s E CRIVABEZ N % 20 pg/mL O F4ET
NHEEYERL Z B L=, Z O 1 mL %2 20 mL @
ERTIAICIEMIZEY, BREEFEo THFL
7BIZTE =R ULk (7:3) CTERRCHR
L, 1pg/mL O F AT NERER & ER L=,
IhEEE, TER=RU K (7:3) THR
Ui @R e R R & L.

FOMENGRBE Y 1, o F 4T N
W1imL % 25 mL OeE T 7 A 2ZIEFEIZAN,



EREESOTHEBELERBIZTE N2 20
ug/mL O FAE T NEEERZER LTZ. Zh
PHE, 71 b TR LESIEIGGRERAE #Ei &
L.

322 4yt
B L2l Z A - 545 & L7z,

3.3. 7Y
PR B 2 L 7.

34 7E+=FUML
KoL, R ZER L.
LC/MSIMS # @48 1%, HPLC A (/F),
LC/MS/IMS i (i, #7) M L7,

3.5. K
KRGS E (I U ARTHR) A L7,

3.6. WK AT RIS T4 T LEERSIE

LC %P : Waters ! ACQUITY UPLC System (/)»
S, AR

LC &P : Waters 5 Alliance2795 (i)

MS %5 - Waters $ Premier XE (/NF, #EiE, 4
F), TQD ()

3.7. O—4&)—T/I\KRL—4—
BUCHI #! R-200

38. Y5774 bA—RUS=hFL
SUPELCO % Envi-Carb 500 mg

3.9 AV ATFIUNLIIMED VAT LEZHT
L
Waters ! Sep-Pak Vac 6cc C18

4. HILEAE
4.1. #id

K1o7a—EB0, @EECENTE h
THIH LIEREIC 200mL & L7z,

4.2. &R
IDHILOSMLETFHTER5mLTary T

4 a= I LT 77 A NI —R I =0

Z L (500mg) IZAM L, 7% b 15mL TEH

121

SEVAEHICK 10 mL 2z T, 40°CLLF TR
10 mL & TR L7,
TER=MILBLOKELEE ML CTarT 4
a=v T LA 2T U ALy U B v
2 =472 (1,000 mg) (ZHEDBEHEKREEAN L
%, 7 br=hFUBLUOUK (2:3) RE 10 mL
FEANLURERIZIE TS, RWT, 7 =R
NFRIOUK (7:3) JRIZ 10 mL 27 EAL, 7E& b
= FUABIOK (7:3) 1BIKTIEMIZ 10 mL &
L7cb D& BRIEIKR & L7z,

| H¥20g |
|<— 7tk2100 mL

| RESHAX |
I

| %3558 |
@&

7thk50 ml

%5158
]

[ #et& (P E MR EREIT200 mL) |
I

| 1t %5 mLERER |

I
| muoor-kvizhin |

C— Fh5 mLTaVT a3z
M REA

E—— 715 mLTEH

[ K10 mLZEFHMN

[ AEBB@®HIOMEFD |

[
[ 5 957 I ISR ihib) |

—— 75 mL, K5 mLTaAYT4azZy
—— i iRE B (BEE)

[ —— 7 H=r)JL:7K(2:3)10 mLTki% (BE)
—— 7 H=k)JL:7K(7:3)10 mLTAEH

[ #®ar(ERCIOmLETD) |
I
| LC/MS/MS3HIZE |

B1. RUFFESFHERL (REY ORBRAETO—



5. RIESEH

LC/MSIMS |12 X DHIESIFIL, TERLBIOT
F2moLEBh L L.

z1.
ho L4 : Waters & UPLC HSS T3 2.1x30 mm, 1.8 pm
(INE)
: Waters & Atlantis T3 2.1x100 mm, 3 pm
(R)
: Waters & UPLC HSS T3 2.1x50 mm, 1.8 pm
(#F)
RE : 0.4 mL/min (N, fF),
0.2 nlL/min  (#EK)
hSLBE . 40°C
AR c2ul UBE, WF), 10 )b (ERE)
BEE c 2mmol BFEE7 VE=ZILKBR TR A=
k1L (40:60)
A F ek . ILY bORTL—AF bk
(ESI+, ESI—)
BIEE D BERIGE=ZYUYE (MRM)
1+ ViRBRE . 120°C
RIS ARBE - 400°C (NE, ), 350°C (HEik)
A ARFE 800 L/hr (/NE, #F), 600L/hr (#iE)
=2
ROTF 4 TE—F (ESI+)

HER 74 7 E.?,Eﬂ ’ E.?, " Cone  Collision
=2 wp R EH (eV)
(m/2) (m/2)

INE 360 177 - 27 36
- 276 27 14
iR 360 177 - 31 35
- 236 31 35
e 360 177 - 27 36
- 256 27 20
FHT4 TE—F (ESI—) %

HER 74 7 E.?,Eﬂ ’ E.?, " Cone  Collision
=2 wp =R EH (eV)
(m/2) (m/2)

INE 358 149 — 39 24
- 109 39 44
ik 358 149 - 40 25
- 109 40 30
wWE 358 149 — 39 24
- 208 39 24

¥ R AT1TE—FHRAKAE LT

6. RERZDRUEFESE
6.1. oM NEER
HA RTA ANTRSNIFRBNIES S, £

BREEIT 3V TR BE o 2 OV il BE oD TR ] A Rk
BRa NN 20T TEBL, TR E2ZEZ DX
TR DERHEICL D 5 HO#Y K LRBREZT
9.

122

6.2. FIREDFER

HOEMWUORTFAET ReEGERrNI L%
MR LUI-3B CUF, 75738 oRBRAER
AL, LC/IMSIMS CHIEE L CEBZIHET D
v —7 OF A HERT 5.

6.3. REROEREDORER

TR BRI YERE 1 po/mL 275K L, 0.0002,
0.0005, 0.001, 0.002, 0.005 334 Tr0.01 pg/mL @
WK EERT 5. 2B ORI %= LCIMSIMS 121
AL, &bhizrzn~ I A0—7 EEND
MR 2B L, 0.0002 pg/mL 7> SIIEVK, &
ExaRK&EL LT, 001 ug/mL £ CHEHEE r 28
0.995 DL FAHERF L CWA Z L ZRERT 5.

6.4 RUBRSIUEERROMESR
EBRAUINF AT FRBRIEIORSNT
0.01 mg/kg % HAEME & L, & HBRFZ 0.003 mg/kg
FEHEME TS, WEIXZ a~ NS T 500 %%
BIHRE—7 OF S L E—7 Ol (B—27 OYE
gD 10 (5RO O/ A XOEHSIHh 5 SIN
b 3 A Y DT &SRO THRIIFRR O FERIE & L,
[FBRIC SIN bt 10 FH4 O % SR o> CE B IRA D
FRUE L T 5. WL b AT ML Tl
ZIRHRARB L OERIRER LT 5.

CBRHRR=3X (/A XOEK L F/IOIE X 1/2)
X FEHER IR T REHENE B — 7 | & X 1 RBRE
BT DR

SEBRR=10X (/ A ADOHKK & H/INDONE X 1/2)
X FEHER IR T/ REHENE B — 7 | & X 1 RBRIE
BT B IRMEREF

6.5. EERLUREDORESR

A RZA AP, RBEIFEE (EUER)
2 70~120%, OFFTHEEEDS 25% A, ZEPVREEE A3
30% AT, EHREITEE (BINE) A 70~120%,
DHTREBE DS 15% K1, SEPIRSED 20% K % B
HE L LRI ZAT S .
£33 HARESAVICRENEEESLUREDBEE

= E E E | BHTRE | ERRE
(ppm) %) (RSD%) (RSD%)
=0.001 | 70~120 30 > 35 >
0.001 < ~ =0.01 | 70~120 25 > 30 >
0.01 < ~ =0.1 70~120 15 > 20 >
0.1< 70~120 10 > 15>




1. #RBLUSBE

1. RUMFHOER
7.1.1. ERHE

TI RN ONWT O & T ol 2 A, »
THOEMIBNTHRUTFAET ROERED
PBELRDE—7 IR LT, BIREICRIED
TN AR LT

1.1.2. REROERME

3RERE DR EMDOEMEDR R AR 4 1R L
7203 0.0002~0.01 ppm O HIPH T, VO ERR
P FEBIRE r=0999 L k) #FLCnWHZ L%
R

% 4. ERMEOHE S EEREK
BEL EfRMEDEHE AR ()
(GRIEE-F) (ppm) INE R HWE
N UFRET I
&Y 747 F4) 0. 0002-0. 01 1.0000 1.0000 0. 9998
#0747 %) 0. 0002-0. 01 0.9996 0.9999 1. 0000
INEE

Positive Mode
y=2E+06x-0.9533
R?=1

Negative Mode
y=718163x+1.3584

Response
= = N
o vl o
8 8 8
o o o
o 4

R2=0.9991
5000 -7
0 : : : ‘ ‘
0002 0004 0006 0008 001
ppm
iR

60000
Positive Mode
50000 y = 6E+06x - 66.384
@ 40000 R?=1
& 30000 B
2 -
& 20000 -
_w= - ~ Negative Mode
10000 - y = 3E+06x - 46.263
2=
0 4 ‘ ‘ ‘ R?=09999
0 0.002 0.004 0.006 0.008 0.01
ppm
HE
20000 Positive Mode
y = 2E+06x + 137.67
g 15000 R?=0.9996 B
& _-"
g 10000 -7
~ Negative Mode
5000 y = 1E+06x + 9.3789
. R2=0.9999
0 - r r r r ,
0 0.002 0.004 0.006 0.008 001
ppm
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1.1.3. RHBRRE L UERRBRR
3 RBMEORBIBAL L NERBRAOERE R
SITRLIZW g BAEE L VIRWEZ R L.
ZORERNDERRRE —HREETH D 0.01

mg/kg & L, fHLRAEZED 3 550 1 @ 0.003

mg/kg & L7-.

®5 RUEBABLUVEERFA

HREL R A (mg/ke) 2RA (mg/ke)

BIE B BiZlE BIE B BiZlE

INE 0. 0003 0.003 0. 0009 0.0
i 0. 0001 0.003 0. 0003 0. 01
#E 0. 0003 0.003 0. 0009 0. 01

1.1.4 REBLUVRE
IRBREOEMRIOEE (FIUN=R) I LUWEE
(PHTHER LOEPRE) OfRE2E 6~F 9
IZRLTz.

B, EERNTNHTA KT A4 RS

N7 HIEME 70~120% DO FEFAN TH - 7=,
PHMTRES LOEARER, WIhb s KZ

A ARSI BAEE AT LT

%6, LARIZBITHEIE, #HTHERESLUVENREE
ROT4 TE—F

Hexp  ENE ) =10 GHIME RSDY  EAME (RSDW
=4 EiRE iR EiRE BiRE ERE BiRE
MNE 985 989 49 2.7 49 33
MR 991 97.2 54 27 55 3.4
WE 943 950 32 20 59 27
FAT4TE—F
Hex  EME D) =10 GHIME RSDY  E=AME (RSDW
=4 EiRE BiRE BRE BiRE ERE BiRE
NE 1000 100.2 2.3 3.8 6.6 3.8
#E 1002 955 3.9 2.1 59 35
WE 925 940 50 26 50 29

K1 E—XUICHITHERE, HTHRESELVENRE

ROT4TE—F

HEx  EIGE () n=10  BHTHE RSDW)  EPOREE (RSDW
=4 ERE BRE BRE BRE BERE BRE
INE 98.7  101.0 6.1 2.6 6.1 3.2
BE 971 937 1.7 3.1 5.3 3.1
WE 947 9.8 42 3.4 1.5 3.8

FAT4TE—F

SHEx  EWRE (W) =10 HAWE RDY  EREE RSDD
=4 EIRE BiRE ERE BiRE EIRE BiRE
NE - 97.0 99 6 39 27 63 28
fE 9.1 9.8 2.1 4.1 54 42
WE 951 936 39 26 39 45




£8 BTICHTHEIE, FHIBES L CEREE
RSF 1 TE—K

HEx  EIGE () n=10  PHOME RSDW) UM (RSDW)

=4 ERE  mRE  EBRE  BRE

k|
&
A
i
b
A
i

INE 97.1 102.0 5.7
#E 1020 99.5 3.2
ilal 93.9 96. 1 4.8

N NN

.8 5.7 3.4
.5 4.8 2.5
.3 4.8 2.3

2AF4TE—R

e EIE (W) =10 GIRE RSDW)  ERME (RSDW

E4 ERE BiRE BiRE BiRE ERE BiRE

INE 99.9 98.9 4.9
iR 99.1 96.2 3.6
ilal 93.9 97.8 5.0

£9. BARLICETZERE, HTHES S CERME
KOF4TE—K

HEx  EIE () =10 PIOHE RSN ERHE (RSDW

=4 ERE BiRE BRE BiRE ERE BiRE

INE 99.1 98.6 5.3 3.0 5.4 3.
ik 98.3 93.2 1.7 3.0 3.4 4.
ilal 95.4 96.0 4.7 2.7 4.8 3

*HF1 TE—F

HEx  EIGE () n=10  PHOHE RSDW)  EPOREE (RSDW)

FH O OBRE ARE  ERE  BRE  ERE  BRE
MNE101.2 98.2 5.0 3.0 5.0 5.4
#®iE 97.9 973 2.6 2.1 5.6 2.4
MFE 942 974 1.4 2.9 1.1 4.5

1.2. EFBRBEORR

ZEL L CARBR=EICRIT 2 500 K L ojk
ITRERROEE (FRBRES HOT—#) I
DWT, EWRNOERE (BX=E) B L ORE (fF
ITHER L OEMEE) ORER 101TR L.
ZOFRERIZONWTHTRTHA FTA DB
&2 LTz,

10, SHBZOMEHE (DIE FHTHES L UZMBE
RSF 1 TE—K

ERE (h) n=15  HFTHEE (RSDh) ERFEE (RSDN)

i EiRE BiRE BRE BiRE ERE BiRE
La R 97.3 97.0 4.0 2.6 4.4 3.1

£ - 96.8 97.5 5.2 2.4 5.2 4.3
i 97.7 99.2 3.5 1.9 5.2 3.4

BAGZL 97.6 95.9 3.5 2.8 3.7 3.8

2HF1TE—F

EYRE (h) n=15 BHTHEEE (RSD%)  ZEMIFEEE (RSDh)

i BRE BiRE BRE BiRE BRE BiRE
La R 97.6 96.6 5.3 2.5 6.5 4.0
£ - 96.1 96.7 4.7 3.1 4.7 4.2
i 97.7 97.7 4.8 4.9 5.4 4.9
BAGZL 91.7 97.6 4.7 3.8 5.5 3.8

8. F&o

WEEDON Y F AT FREBREZ LCIMS/IMS
WX DHETEZONTHA RTA TS &x
LM E T 72 2 A, Alalxtg E Lizilkt
WZOWTHE, TR TORBREICHEWT, YR
D HTHERE ST A —2 08, o BiEfEs
A LTS Z L afER LT

BhYIZ
PLEDFER NS, T _XRTORBRET T4 Y
Z FRBREL LCIMSIMS 12 L AHIENBEATE
hlEZLN.

S5

1) BAZEEEEENRDELTENEEN, &
5 0124001 556 3 FEBIFERE (EEIRER
) IR FAE T NEBRE) (BEY)

2) JEAEGEE EERMN RN AT EEN, %
FEH 12241 BRI FIERE T 5 BEREICHET D
HRERIE DO ZLHEFMM T A R T4 > O—HkIE
22\ T

3) JEAETEA EEKA MR R LTS SRR
Fln, 725 1208 55 1 SRATFIEE TS
B T T 2RI OZ YR A KT
A VBT AERIGEE (QRA) ITDOWT



BRE BRI R TR T D 0HHEDRE 2
—HRBRIE CKB) (TR DRENRRIREMD 70D DR Y MERRFE

BE—*", BEH— ", DIEREA 2, SPILEE 2, SeAfh O, ILEEE *?

) BAMKENBRZ SR ¥ — MEEY ¥ —
M) BAKENBR RSN L ¥ — BERER
) BAKENBREZLRINTE V¥ — AR

—HRBRE OB IZBIT DU MOMERZAT > TR 9 JRIKIZ DWW, BAF A O TRMPIZEET
2SI BAT DR BRIE DY MEHE T A KT A ) 12HEDF, 3BT W THE—RBREIC L 2 22
R (P TNTG RN T —=2a ) ZAToMER, TNTORBREICINT, B SHTIERE ST A —

S0, A RTA ATRSNENENO AIEEICHEEG L TW\WD Z L & Lz,

Keywords : ZAREEHE, K5k, ZAMRHET A FTA >, K7 v~ b 757 5% 7 DEEGHE

#

MSTATEOE N BMOKEE B B it v & —
T, TEMICERE T DRI, RN X I3E)
YRR ORRSY T H 58 ORBRIEIZ OV T
1) (BLF, w@miBrik) o %2 = —F 00
ED TGCIMS 1T & % B#ED—F otk (RE
¥) 1 BEO TLCIMS 12 & B BE3RE D — 54Tk
I (EEW) | xbis Uiz [EIREER AR
GC/MS - LC/IMS |2 & % BZ3EO—FHRBRIE Ck
FEZE-RTG) FIEE) CUF, —HRBRE Ck
BEE)) X VKRB BIED G EITo TN D.
— Bk CREE) OXBITBWNT, 24%
DOMEREAT > TR 9 JEIKIZ DWW T, ik 1
~ 7T 7 E T ARBERSE (LT,
LC/IMSIMS) 12 X 2 I7E 71k O RE & £ L 7=
AL, RS RIS FRR 3 5 R 2 BT 2
HEOZLYEFMA A RT A 1220 T (FRk 22
12 A 24 AT BLHE 12245 1 5. (LI,
HA RTA ) 1THSE, 3RBREICBOTH—
AREBIZ L DY MMER (S IV TARNY F—
g y) B{To7-.

B, MEFEOWKs v~ 77 7 EEOHE
(LLF, LCIMS) s34 13 JEIEKIZ DN Th
LC/MSIMS |2 & A JIEICZE T3 HMREEE R T
1T-o7-.
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HHRBEEUAE
1. BEEZET 2 HRER=E
LUF @ 37 CRRREA 1T > 72.
- RIERAEEEIEERAR CUF, )
- KERRRIEF R TR R AR AR (BLT, BiEE)
- fRE R 2 —REEERETAER (LUT, MF)

2. wZBE

2.1. LC/MS/NS FISEERE (FRZUIERER)
ragr v =) 7a—), VI TINVET =
v, A YR (R ARBIY AV
D), 7772 /YR, I /v=N, T4F
o=y, Xvrnay, XV 72FyTRIW

VNN ON Y-

2.2. LC/MS DT RRERE (BIEAEESR)
TYFRVAIREY, X0 TYR, L
B )77y, APy ra ARy, ALrroRI
R, 7aFr=y, raxray >, XA Lo
v, FTIaTUR, FTANYYLA, T2 /T
BT (BPMC), 7=z U ALY U BLIUOA M7
= /T RO 13 B,

2.3. GC/MS DT HRBE (B%)

EPN, /Y7 ah,17 (MIPC), A4 Y aFH+
T, AT XRUKRA (IBP), v=aF Y —/LP,
TATahNT, =5 4 7= KRA (EDDP), =
hNozrTuy 7 A, FXHPOTV, T



Abm—)b, ¥/727FI (ACN), Y7 a i
v, g RyTTFN, VAZARNT LV, v
ARV Y, FARVILT (RFAH—7),
FINVYFIR, T=1ra—), NI T TV —
N, EVTFHNLT, BUI IRy T AFL,
n¥ny, 7Jx=hkrF4r (MEP), 7= /%
Y=, 7xrF4> (MPP), 7= h=— |
(PAP), 7% T4 R, 747 a—)b, T7HIKA
TR TV, TNTVEFRI =), TN T =
v, FLFFra—L, TaesF K (PREKE
EEte), XvT7lLk—hN wI7FFL (wTV
V), AXTXIN, ATty FBLUORAY
o =/ 39 K,

3. BHEIUFMBE

1. &

FUEHE, PRk 25 RIS EEGRAER & L
THFIZRBWTSHE L kE (ZK) 2
L L7

3.2. RINRE

IR, —AEYERE TH 2 0.01 ppm (B
T, KBE) BLOZ0 10 £i2H725 0.1 ppm (LA
T, BIRE) O2EE Lz, IRINEIGRERIT
Ak r%ﬁﬁ@&%%%bSO“&fﬁ%bt
BRI EE 1T o T2

4. BEF
41. BEEFEERRK

LCIMSIMS JITEESE : 7 m T v T =Y T r—
)V (Dr.Ehrenstorfer #1.), > 7 71247, EZ
rsa=)L, Z747a=)L, X, Xk
XYV (oM TS, A /%R
(A ABIORY VD), XV T
=7y 7 (MRS BT 7 7=
7 YR (BRSSO L A
L7

KBEIEEAELIZT 2 =N L EZIMATHEN
L, 500 pg/mL OFFEHEFUE 2 FHHL L 7=.

LC/IMS ki S 3 JRAIRGAREAIE (RrE
i B bR S ) 4 20 ppm, S5mL T
VIR, W e R=1RVUL)

INEEE, 7 b= U LTHR LR
e Lz,

GC/MS

ZUIPSE IS S B (B
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Hn c BRbEsRAS ) & 20 ppm, 5mL T
TV, B (7' o).

INEEE, 7 b EPn-~FHr (1:1)
TR CAIR LARBRIE A & LT

4.2, HE
72 h= UL GREEIBA B L Ok
a~ k7T 7EE58rEE (LCIMS) H), b=
vOERREIERBRA), TR by GEREIERAER
D), n-~F¥ > GEREEIERBH), 2%/ —
(Kikr7 v~ ~ 727 7EESHE (LCIMS) A
FUOEEKIK a~ N7 Z 758 (HPLC) A,
Vo by 7= (Ffk), ik NY oA (%
BEERBRA), VBT LY s B,
VoM KkFEAY oL (Ffk), Kb hY v
I (Fpfk) , HEEE (FRfR), MOKRREE T MY U A (%
BEERHEBA) 8L 071 YU+ (B4 | 545)
A L.

4.3 BFBRE

0.5 mol/L U ek (pH 7.0) = U U Fe/KE
THUTABRTgMENY R KFES Y T 302
gxEEVEY . KK 500mL IZIAEfEL, 1mol/L /K
ffb) B U w7 AT 1 mol/L ¥#5#E % VT pH 7.0
IR L7-t%, KEMATIL & L.

4.4, A
Fil 1z — kA A# No.5A-60

45 3774 bH—RY/F2/TRELDY

MeS U BT NVBERS =HF L

GL ¥ A = 28 InertSep GC/NH2 500 mg/500
mg ()

SUPELCO # ENVI-Carb/LC-NH2 500 mg/500
mg (B, #7)

4.6. FOETIONDINES)ATFNE=ZHT
L
Waters % Sep-Pak Vac 6¢cc C18 (1 g)

47 XK
MK RGEEE (I U A7R) 2 L.
4.8 A—81)—T/NKRL—4—
BUCHI # R-200,R210



49 #EIBI LTS8 UTLEERSH
&t
LC %P : Waters .  ACQUITY UPLC System (/]»F,

1)
LC &5 : Waters ! Alliance2795 (ki)
MS &5 : Waters 50 Premier XE (/INE, ik, f#
)

5. RIREFE
5.1. #H

Lo7un—nLBY, —FREE CKkE)
IZHEVVK Z N Z A S 72l & B3 A 7 &
b= ULVTHIH L, AL R ) U Ak
K05 mol/L U EefEE R (pH7.0) & nA TR
& LItk, KEzsoibrs L.

5.2. FAH

T hr=bINEEA T XTI Y EY
VATNI =T ATRERL, kot 777
A NI—RUAT I T Uik U A
TNIEBI =7 A THERL, VUighY) 7 o=
v (NIEEEWE) 1pygmL 2507 hrBIO
B0 05050 ]

7K20 mL(1593FIRiE)

[— PEPZNIILS0 mL

RESFAX
e

FRERY)

FERZRNJL20 mL
RESFAX-]5I13i8

FEr=NIL
100 mLESETSZ]

100 mLBES R

fEEF NIDL10 g

——— 0.5 mol/LU>BS#EER(pH7.0) 20 mL
FKHEER

AVEF SN SIALSUNSIVZZH54(1000 mg)

HMbRESR B 7ERNIL2 mL
IO MISTE (KRS NUAL0 g)

9574 M=K/ 7Z)TTEN DAL INS IV
FEEZ=H34(500 mg/500 mg) ImitiREEssr
FErZNIL- NPT (3:1)20 mL

7£h>10 mL

FEhY5 mL
0.5 mLEETRIEE

USEEN)TIZILL pg/mLEED 7R n-AFH>(1:1)

0.125 mLZRDIZE

FENZN

[ GC/MSHIE ] [

—FREBZ (RE%) Jn-—

LC/MS/MSEIE |

1.
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n-~FY o (11) REEMA T, RBRERE L
7z (GCIMS FIFBRIA IR, BEVERINEIZ X 0 ).
Z ORBRIENE 0.125 mL ZE Y ¥, 7 b
=hUATO5 mL & L7ZH D% LC/IMS/MS Ak
B & L=,
6. BIEEH
LC/MSIMS 12 & 2 JE SR LT LC S,
FTERLI1NHFELIDEEY & L.

# 1-1. LC/MS/MS BITE 544

— AN L ] S A AL
PEP A 7$; (B (et
mz mz
ha3v k327" n-l + 484 286 177
Y3IWE71y + 426 287 168
AL UYU A + 732.5 142 98
AL /YU D + 746.5 142 98
777190 + 353 297 105
£ 79nz + 315 169 241
747702 - 435 330 250
AT uyhny + 329 125 218
AN YY1ty + 431 105 119
N UMY Y + 354 286 186
£1-2. LC&#H
ho L4 : Waters & Acquity UPLG HSS T3 2. 1 x 100 mm,
1.7 ym (/)
: Waters & Atlantis T3 C18 2.1x100 mm,
3 um  (H&iE)
: Wako & Wakopak Ultra C18-2 2.1x 100 mm,
2 um  (#F)
RE :0.353 mL/min  (/hNEE),
0.2 mL/min (#E, #F)
hSLBE : 40°C
AR c2 L ONE, @F), 5l (BEE)
BEE A& 5 mmol BFERT U E=V LKBER
Bi® 5mmol BFffR7 VEZHILAR/—)L
BR (TSI MER K1)
AF ek CILY FARTL—AF AL
(ESI+, ESI—)
BIEE CBEREE=SYUTE (RW
14 ViRBRE : 120°C
RIS A RBE :400°C (ME, #F), 3B0°C  (HEIE)
A A RFE 800 L/hr (UNE, #F), 600 L/hr  (F#iE)
R1-3. 50T bEH
INE HWE WMF
BERE (mim) A% B (%) BERE (mim) A% B (%)
0 85 15 0 85 15
0.29 60 40 0. 67 60 40
1.23 60 40 2.33 60 40
2.18 50 50 4 50 50
2.93 45 55 5.33 45 55
6. 52 5 95 11.67 5 95
8.52 5 95 16.5 5 95
10 85 15 20 (MF) 85 15
25 (R 85 15




1. BEREDOR UMMM A E

1. BahhiRER

HA RTA NRENTZFEBRHICESE, 4418
BREICB W CREE R KOS R E OYSINE LG
BETNEN20MTTCHEML, EMAE2E%25X
(TR DFEMEHICE D 5 HOM YR LR &Z1T
9

1.2. FBIREOFER

HONMLDORREEEEZERNT L AR L
el (LT, 770 7kh) oRBRIER & el
L, LC/IMS/MS THIE L CEREIET HE—7
DHEMA RS 5.

1.3 BEROEREORE

AR 2 A7 L, 0.002, 0.005, 0.01, 0.02,
0.05 B L V0.1 pg/mL OERZERT 5. Zhn
DOVEW % LCIMSIMS IZHEA L, 5Nz 7 u~ b
7T AOE— 7 HENORERZEHR L, 0.002
ug/mL 2 SE%K, PEREZKEZLT, 01
ug/mL & CTHIBIFREL r A% 0.995 LI E &R L T
5L R T D,

1.4. BHBRASIUEERBADORESR

RS o BIEEIX 0.005 ppm, E&
FEfE1% 0.01 ppm & %.

75 2 7 F0BHT 0.005 ppm & 725 K 9 ICIRAE
IHEIRIRZ RN LIz b 0% 10 |, 7727
BHRRZ 7 v # 25 ERE L, IEBRORIEM (7
Z v 7 B OREE & 2 LW lEiE) 25
BB ISR U EOERER 2 o 12, %5k 3.67
EREUMEERBERE UCHEE L, TEBA
AR o IR 10 2R/ U b DL LTHE
L.

RADH

1.5. EEBSUREDRER

TA RTA ATHE, (RIBEITEE (RULR)
23 70~120%, PHTHE D 25% A, PR
30% AT, EREIIEE (BlIXR) A 70~120%,
DHMTREEER 15% K0, PSRN 20% A0 % B
PEAE & LRl 21T 5 .
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R2 A RESAVISRENEEES S UVHEEDBEE

= E B E | fHMTRE | ERNEE
(ppm) (%) (RSD%) (RSD%)
=0.001 70~120 30 > 35 >
0.001 < ~ =0.01 70~120 25 > 30 >
0.01 < ~ =0.1 70~120 15 > 20 >
0.1< 70~120 10 > 15 >
s ﬁ%:fs;:vf%ﬁ
. LO/NS/NS I RED R L FHED SR
8. 1. 1. ERE

T TRBHZOW T T8 2 A, W
THOREIZEWTHLERBOHEL D —7
TR BT, SEPUWEICRIEN 2N 2 & R L
7.

8.1.2. BEROERM

IHBREOHEMIEDOFEREZEK 31TR LTz, 0.002
~0.1ppm OHFET, /NEOT T T = ) ¥ R &Rk
DOraTy T =0 Fa—IA 0.997 FEEOFEE
FRE L 7r oo ftl, EVESRE FERRE () =
0.999 Bl E) ZHLTHEY, T XTOREIKIZON
THIBEMR S r 23 0.995 LI ETHD Z & &L
7.

® 3. ERMEOHEEEAEREY

e ER D AR ()
(ppm) INE R wWE
hm3yb3zY7°m-p  0.002-0. 1 0.9997 0.9978 1.0000
Y3INVET1Y 0.002-0. 1 0. 9995 0. 9996 1.0000
AET VYU A 0.002-0. 1 0.9997 0. 9999 1.0000
AET /YU D 0.002-0. 1 0. 9996 0. 9999 1.0000
7777090 0.002-0. 1 0.9977 0. 9999 1.0000
£ 3hnz) 0.002-0. 1 0. 9999 1.0000 1.0000
747" Rz 0.002-0. 1 0. 9996 0. 9996 1.0000
A uyhny 0.002-0. 1 0.9998 0. 9994 0. 9999
INVYAVES CPA 0.002-0. 1 0. 9994 0. 9997 0. 9999
A UMY 0.002-0.1 0. 9995 0. 9999 0. 9998
8.1.3. RHEBREIUVERRBRF
3 FRIRE O M IR B & OV IR ORER 2 %

AR L7z Wb BEEXL VIRV MEZ R LT,
ZORRNLERRME -HEETHD 0.01
mg/kg & L, RS % 0.005 mg/kg & L7z,

8.1.4 HERLURE
FRREORE (HUR) B LOWE (IHMTH
B I OENRE) OfRER5ITRLT.
B, FIERPWT ST A T4 RS
A7 HRME 70~120% DHtiFAN CToh - 7=,



TR R LOERNRERE, WIFnb (A K7 ITREREROFIIE (FABRE 5 HOT—2) 12

A AR E N BIEEEZ T LTz, DNWT, HE (EIR) BIOWRE (MTHES

FOERFEE) OFfRER6ITR L. ZOREE

8.1.5. EHHEREDHER IZOWTHTXTHA T4 O HEMZT
25 L L TERBREICBIT 550 KL Off LTz

x4 BHRASIUVEERR

BEL BHR A (mg/ke) EERFR (mg/ke)
INE i 913 A INE R wWE
sasrk5=Zy7a—iL 0.0018 0.00136 0. 00039 0.00492 0.00370 0.00107
SN Ty 0.0010 0.00063 0.00034 0.00263 0.00172 0.00092
RAE/J VA 0. 0005 0. 00041 0.00014 0.00144 0.00112 0. 00037
RE/ 2D 0.0004 0.00037 0.00015 0.00106 0.00101 0.00042
FI7I7x/ K 0.0007 0.00054 0. 00069 0.00184 0.00146 0.00187
Es =)L 0. 0005 0.00053 0.00028 0.00125 0.00144 0.00076
J470=Z)L 0.0012 0.00101 0.00078 0. 00337 0.00275 0.00212
A= 0. 0005 0. 00025 0.00032 0.00146 0. 00068 0. 00088
LPVIFEL i 0.0007 0.00070 0. 00023 0.00178 0. 00191 0. 00063
Ry bxHYJY 0.0027 0.00111 0.00131 0.00739 0. 00302 0.00358

x5 ERE HHTHRESFIVERRE

REA SHERFT EYRE () n=10 HFITHEEE (RSD%) ERREE (RSDY)
ERE B ERE B ERE B

A= = b= Ry INE 103.3 98.7 6.5 3.9 6.5 6.8
iR 94.1 95.2 5.2 5.6 12.8 11.8

Cidal 100.0 98.5 1.4 2.6 2.8 2.9

ITNAF Ty INE 90.8 78.5 4.6 3.2 6.2 5.0
iR 81.0 87.4 3.9 9.9 11.8 14.0

Cidal 84.3 81.4 5.1 2.1 5.4 6.5

RE/VUA INEE 82.6 82.0 2.5 2.9 10.1 1.0
iR 89.6 96.4 3.8 4.4 1.1 16.3

Cidal 82.9 82.4 5.3 4.0 8.3 1.6

RE/ 2D INE 83.3 83.2 3.4 4.1 6.5 6.5
iR 86.8 93.1 4.1 4.8 12.1 18.2

Cidal 86. 1 85.0 5.1 2.1 11.9 10.6

772z /TF INE 88.2 92.8 2.8 3.1 4.8 6.4
iR 93.3 93.8 2.5 3.3 6.4 9.0

fiidal 98.0 96.0 4.3 2.3 6.7 3.3

ESvn=nL INE 94.9 99.1 1.9 2.0 5.0 2.8
ik 101.4 104.0 4.4 3.5 1.2 9.2

idal 101.3 99.7 2.2 5.2 5.9 5.7

J470=)L INE 99.7 95.7 2.9 4.3 3.7 5.0
iR 101.1 103.7 1.2 4.0 1.3 8.4

Cidal 89.8 89.9 4.7 5.1 1.7 9.6

QP27 = INE 95.9 100. 8 3.6 1.5 4.0 4.3
iR 98.4 102.2 3.1 3.7 5.1 8.2

Cidal 101.3 100. 1 2.4 1.3 5.5 3.9

VYL INE 96.0 97.9 3.2 2.4 7.1 3.6
iR 98.3 103.6 5.0 4.6 5.5 8.3

Cidal 102.7 101.1 2.1 2.9 4.1 5.2

Ry bFHJy INE 84.2 96.1 9.7 7.0 9.7 8.1
iR 96. 1 99.9 5.0 2.2 10.7 6.6

Cidal 97.6 103.2 6.9 3.4 10.8 8.5
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x6. IHABREOAEHE (HRE, HITRERSSIUVERFEE)

BX% ERE B n-15 BHTHRE (RSDW) ERIEE (RSDY)

EiRE BiRE BRE EiRE BRE EiRE
PEEPLEEVFEET 991 97.5 7.4 7.4 8.1 7.4
LSINATTY 85. 4 82.4 1.5 8.6 8.9 9.5
REISUA 85.0 86.9 9.6 1.5 9.7 13.9
RE/ YD 85. 4 87.1 10.4 12.9 10.4 13.0
FIITI TR 93.2 94.2 5.6 6.3 7.3 6.3
ESsn=) 99.2 101.0 5.8 6.0 6.4 6.0
J47B=0 96.9 96. 4 7.0 7.2 8.9 9.7
Ryvoay 98.5 101.0 4.5 5.6 4.8 5.6
RyyTxFyT 99.0 100.8 5.2 5.6 5.8 5.7
Ry bEHIY 92.6 99.7 8.9 7.1 1.3 7.3

8.2. LC/MS rHTn&RBEDR UMEHDFER D BT, BIRMEICREN N & &R LTz

LC/MS/IMS JIE~DE | IRBRIED &2 EH
THZETHDHTED, A KT A ATHD P 8.22 EE

BLOEEOMHBEIT-T-. AHBREOM Y K LHERE S 10 B (BIXR) ©
PHEASE 7T IR L. ZORBRIZOVWTE 70~
8.2.1. HiR%: 120% D FEHRE A 7= LTz,

7T TRBHZ W T &2 T o7 2 A, VT
NOEEICBWTHLTEREDOYELRL Y — 71T

1. LC/NMS HTRREZED LC/MS/MS AIFEHERDEIUR (%)

BEL Ei2E n=10 =RE n=10

INE i 913 R INE R wWE
FIYFVAROEY 94.7 98.1 102.5 98.3 101.3 101. 4
435507y FK 93.1 88.5 98.2 94.7 100. 1 99.2
AVE) TPy 92.3 96.9 89.5 92.4 93.0 84.9
FEFHooorRy 93.0 99.9 100. 3 94.7 105. 4 97.9
ANTAaNRI R 89.0 85.3 99.3 88.4 88.7 91.0
YAFF=OY 88.9 87.1 97.1 93.7 100. 6 96.7
soxJoyvF 90.0 91.8 103.9 92.9 95.4 97.3
A4 LY 93.2 102.1 101.7 96. 4 99.9 97.5
FFHOTY R 93.3 98.5 101.5 98.8 104.2 100.7
FTALFYL 84.1 93.0 92. 1 88. 1 93.9 91.1
2x/7AhILT (BPMC) 80.0 96.7 93.0 82. 1 96.0 89.3
TJxYLYY 83.0 89.9 90. 1 90.8 98.3 96.2
AFLT/TOFR 92.4 100. 3 92.0 99.6 103.5 89.2

8.3. GC/NSHHTHEBEDERE (%) B % FEhE L 7=,

AFHA TIE LCIMSIMS JIE DRRFERT SRS (22 K ARBRFEIZI T D GCIMS Z3Hr k52 2 EK g V) 5K

FEIE (9 BIE413 BIR)) m—FRBE CKE) 12 LIMERE R 10 BIOVEEZ K 8T R Uiz, ZOfS
BWTBRIZ Y DR LTV 5 GCIMS JIE %f RIZOWTH TR TORKETEE (EINLE 70~
G 39 FEIRITK L THEN W & 2l 57 120%) OFEUEA /- LT,

¥ GCIMS ZHTst G238 % [RIRFLIN 2 CHsn Bk
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8. GC/MS T MRERAERERDEIURE %)

BEL KEE n=10 BEE n=10

INE iR A INE ik wWE
EPN 96.7 94.8 88.6 78.1 77.9 73.9
4y 7aAhiLT (MIPC) 84.9 86.1 95.6 82.2 84.8 76.5
AV 7aFtrs5y 89.7 101.8 85.6 90.3 94. 4 88.6
4 7aRUkRR (IBP) 90.8 95.2 83.17 89.6 90.8 77.7
D—a+vJy—IL 96.0 94.1 88.1 87.17 91.7 85.5
IX7AaALT’ 88.0 100. 1 99.4 92.3 95.7 91.2
IFT 4 7x2RA (EDDP) 96.9 86.3 91.7 87.6 84.3 86.8
I+k7zo7AYHIR 93.4 92.0 98.0 85.8 91.9 91.3
TXRHOTIY 106. 3 102.9 97.2 93.6 92.7 99.7
h7zoRbA—)L 93.0 81.7 94.9 95.4 78.0 97.0
/253> (ACN) 85.4 87.3 84.2 79.3 79.9 75.6
sondiy b (BEAKE 95.1 94.3 95.5 96. 1 93.7 89.5
onaky FITFIL 96.5 100. 1 91.3 97.0 87.9 88.4
CABARNY Y 97.6 90.7 92.8 91.3 88.8 88.3
ARYY 97.1 89.1 94. 4 90.5 87.8 88.3
FARANLT (N VFHH-77) 89.1 89.2 86.7 92.1 90.3 89.4
FIILHFIFR 92.7 91.0 85.1 89.5 82.6 82.0
T=)LyBa—)L 99.5 86.7 89.6 92.0 94.7 95.5
k)OS T—L 91.4 104.8 86.4 83.7 76.5 75.6
EVIFhLT 94.0 91.4 95.3 82.0 86.2 84.17
EYUS /RNy AF)L (EK) 97.2 92.7 96.0 96.8 93.8 92.9
EUS /Ry AF)L (21K) 101.7 98.0 97.0 91.9 94.1 94.0
Enxnoy 91.0 88.3 93.7 89.0 85.7 85.2
Jx=bOFAF> (MEP) 93.4 94.9 87.9 89.0 74.3 73.5
Jz/FH=)L 96. 6 103.0 94.7 98.3 96.3 95.9
ZxUFA4> (MPP) 95.8 92.5 104. 4 96.0 90.2 89.4
Jz hIT—k (PAP) 91.1 97.5 88.0 90.5 80.8 79.9
THS4F 88.4 90.4 93.2 85.6 85.2 85.3
JayO—) 96.4 90. 1 94.4 89.6 87.17 87.0
TR IHKRR 92.4 93.5 85.3 77.2 73.5 72.17
J7nozPy 94.9 88.3 94.2 88.1 89.4 88.6
PIIZ =N | 92.3 94.6 97.6 94.1 92.1 91.6
TILESZL 96.2 103.8 97.5 92.6 91.1 90.8
JLFSHvo—) 90.9 95.8 96.7 94.5 88.5 88.7
JOEIFFK 90. 1 97.1 100.8 95.7 88.3 87.9
JREJTF FREFRKE 103.5 111.4 101.5 92.3 91.1 90. 6
RNyIJLbt—+ 94.3 94.0 93.7 96.2 94.8 94.1
IZFA2 QAT 89.9 92.9 91.7 95.6 88.2 86.9
AETXT) 89.3 89.4 106.5 98.0 93.8 94.3
AJzxFEY bk 99.0 93.1 91.1 91.5 89.3 89.4
A7az=)L 102.8 97.4 98.9 98.8 99.0 99.4

9. F&& TEYMERMOMRE /N T A — &R, ENE o B %

—HFRBRE CkE) OFBHIZ K E L, UMD
TERBEAT > TR 9 BIRIZ DUV T, LC/MS/MS (2
K DWPEFEDOKRGEE TR L TA KT A AZHKS
< ZUMEME A T o728 24, 9 B ICH WX
TR TORBREICEB O TR Y PEFE OPERE (T 2
— &R, FNENOAMEFCES LTSI L%
R LT

HE3k LCIMS JIE %247 - Tz 13 BRIz S\,
LC/MSIMS ~DORNEFEDEBNAFENAT A KT
A NCEDE YT AT o 72 & T 5, FRFERTS
L L7 13 BRIz oW TE, T RTORBR=EIZE W
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EEICHEAE LTS Z & R L.

BbVIc

P EOFERNS, T _XTORRBICBWNT, 9/
FWoO—FRBRE CRE%E) 12X LC/IMSIMS JIE
MEATEDLEZZ BN,

F 72, LCIMS Z3#Tkfg & L& 7= 13 Bz oW
T, LCIMSIMS IZ L AMEFIEICERTHZ &M
"RELE B 2 b7,



S5

1) BEAEZEHEEEELRER LS R®EM, BE
555 0124001 556 2 ®— A 5BRTE (BAEERTE)
[GCIMS |Z X B BHRED —Fmirik (EHE
)1, TLCIMS IZ X B REIEED—FK okl
(EFED) |

2) AT A EEERBRRTSMEEN, ’BE
12241 BRI T2 BIEICET S
REREOZ L MRHE A A KT A > O—EgOEIC
DT

3) BEAGBAERES ST EEERRER
WA, 7R 1208 55 1 B HICERE T 5 K
LI T HRBPIEOZ LTI T A KA i
B4 2 BEEINEE (QRA) 12OV T

132



133



	hyoushi2014
	hajimeni2014
	ronbun01_2014
	ronbun02_2014
	ronbun03_2014
	ronbun04_2014
	ronbun05_2014
	ronbun06_2014
	ronbun07_2014
	tashikeisai_shikiri
	ronbun08_2014
	jisseki2014
	gijutsu_shikiri
	gijutsu01_2014
	gijutsu02_2014



