108 fREHFZEHE Vol. 38 (2013)

6 MMHLRUBMEXFTORILE—rRUINAKRYTITFILOAR
YOI TS DBEENTIHICKIEIRERS

e AT, R g

Determination of Benfuresate and Cyhalofop-butyl
in Rice Straw and Paddy Rice by GC-MS

Kozue SATOU” and Reiko KAZAMA®
(* Food and Agricultural Materials Inspection Center, Sendai Regional Center)

An analytical method was developed to determine levels of benfuresate and cyhalofop-butyl in

rice straw and paddy rice for feed using gas chromatograph-mass spectrometer (GC-MS).

After adding water to the samples, benfuresate and cyhalofop-butyl were extracted with acetone,
and the resulting solutions were filtered. The extract was then purified with InertSep K-solute
(GL Sciences Inc.; Tokyo, Japan), gel permeation chromatography (GPC), Bond Elut PSA
cartridge (Agilent Technologies Inc.; Santa Clara, CA, U.S.) connected in tandem over a Sep-Pak
Plus Florisil cartridge (Waters; Milford, MA, U.S.), and injected into the GC-MS for
determination of pesticides. GC separation was carried out on a fused silica capillary column
(DB-5MS+DG; 0.25 mm i.d.x 30 m, film thickness 0.25 pm with 10 m DuraGuard from Agilent

Technologies). Mass spectrometer operation was carried out using electron ionization (EI) mode.

Spike tests were conducted on rice straw spiked with 2000, 300 and 20 pg/kg of each pesticide and
paddy rice spiked with 2000, 200, 20 and 10 pg/kg of each pesticide. Recoveries ranged from
92.6 to 119 % for benfuresate and from 74.2 to 109 % for cyhalofop-butyl. The relative standard
deviations of repeatability were not more than 4.9 % and 18 %, for benfuresate and cyhalofop-

butyl, respectively.

A collaborative study was conducted in nine laboratories using rice straw spiked with 300 pg/kg of
benfuresate and 2000 pg/kg of cyhalofop-butyl, and paddy rice spiked with 30 pg/kg of
benfuresate and 200 ug/kg of cyhalofop-butyl. The range of mean recovery, repeatability and
reproducibility in terms of the relative standard deviation (RSD, and RSDg), and HorRat,
respectively, were 96.3 to 103 % and not more than 6.8 %, 21 %, and 0.96 for benfuresate, and
77.9 to 80.2 % and not more than 9.4 %, 29 %, and 1.8 for cyhalofop-butyl.

This method was validated and established for use in the inspection of benfuresate and cyhalofop-
butyl in rice straw and paddy rice for feed.

Key words: benfuresate, cyhalofop-butyl, gas chromatograph-mass spectrometer (GC-MS), feed,
rice straw, paddy rice, collaborative study
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FABREA|IT, HARTIE 1994 FICBEBEFEINTWD. SGEFTORERET VN, Bihfoky
J L VEE V22K T 0.05 ppm & 72 o TV 5.

YRRy T TFIET - rIANVAERBRE LT = F R OKHARER T, HARTIE
1996 4EIZ BB GE S T W 5. R o5 8 ALY 213/ & T 2 mg/kg, FHSEEEHLETE T 0.1 mg/ke,
PR T 2mgkg L72>THY, BT OKREEELEMEIILAKTO.Ippm &8> TWND.

W AEEE &b BT IR TE DI TR A Vs, EASEE @A Vi, EBRRE (TR e~
NI ITROAA v~ 7T 7EEBGNFHCEDHE) KT A7 a~ 7T 7EESHEHC
L5 —FRBIEN RSN TS,

AEl, —fRMEENBARRR O 7 =23 DERR 22 4EFE RN O EWE %y HrikBl 5 &t
HE] BT, EASEE B OMEBREREZ IRICBE LIy 7 L — R RO YR
Ry FTFAOHHE D (LLF TJFRL ] £ 95, ) 1I2o0WT, SR~ o #ic
SNWTHHEIT-7-DT, TOMELZRESS.

ZEIINT L= ROV v Ry T T FALORIEXE L Fig. 1-1 X O Fig. 1.2 TR L7Z.
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2,3-dihydro-3,3-dimethylbenzofuran-5-yl ethanesulfonate
Ci2H ;6048 MW: 256.3 CAS No.: 68505-69-1

Fig. 1-1  Chemical structure of benfuresate
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butyl (R)-2-[4-(4-cyano-2-fluorophenoxy) phenoxy] propionate
CyoH20FNO4 MW: 357.3 CAS No: 122008-85-9
Fig. 1-2  Chemical structure of cyhalofop-butyl
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2 REBRAE

2.1 & OB
OO RO AkEZ 1 mm OMSLWVAEET 2 FE THAL, GRS Uiz, RSB R
1%, 60°C T 55 Ref]iiiets, [RERICKHEL7o b D& falalkt & L
22 O
1) N7 Lt— MEERK
N7 bb— MEELS (FOGMEE TER, M 99.0 %) 25mg 4 EMICE> T 50mL O &
7IAAZAN, TR AEMATENL, LITERE CREHEEZN A TR 7 L — MERE
Bz L7z (Zo@ ImL ZXr 7Lt —hELTO05mg (£0.99) 2&5HT5. ) .
2) voaRy T T FOVEERER R
oaRy I F RS (RMIE TR, ML 99.9 %) 25 mg & IEMEIZ&E > T 50 mL D4
‘7 7AW, TEMAEMXTENL, BIERE CRIBELZ M T mRy 775
VAEHERE 2R L2 (0 1l mL iz aky 7 7F AL LT05 mg (£20.999) 2 &4
%) .
3) BIEBEAEERIRK
Ry 7 Ut— MERFIRE R vk y 77 FOUVEEERO —EREZIRAG L, HREL CE
FIZARL, 1 mL Flc_y 7Ltk — REOv aky 7 7F e LTERAZER 0.002, 0.005,
0.01, 0.02, 0.03, 0.1, 0.2, 0.3, 0.4 K N05ug 2 EH T 5K BB AR 2R L 7.
4)  FSHnEIL AR BR A IR A RS e iR
N7 bt— MEEFRK KL ~aky 77 FOUEERIKRO —E&%iEAG L, 7 M TIE
WAL, 1 mL R 7= MOy nmhy77FriLTcENETNOL, 0.2, 2,
3LON20 pg B AT DA IINENGRER IR A AR IR 2 8 U7z,

5) AR RV x=F L7 U a—n (F¥518400) 50 ul 27 & b 100 mL (ZA0 2T
A RVE B A R L 7.

6) FNViREIZu~v N7 T 7 40— (LLF TGPCJ) W H. ) OEREEKRDO Y 7 a~FH o KOT
thREE e~ NI TRAER G BRSO T b ROANF Y 3R RIE - PCB
B Z HWz, KRk JIS K 0211 IZESH D 5218 OFEMIK) & HW\z. £ ofth, KRl
LTV D LADRIRIZ W TRk &2 V-,

23 HEROZHE

) WEIW: 47 v 78 LTy z—Hh— SR2W

2) B—X U —= KL —&— R bEEmE N-1000

3) HAIZu~ N7 Z7EHEESHEF (LT [GC-MS) EWwWH. )

WA v~ ~7Z 75 Agilent Technologies B 7890A

B &M EHES « Agilent Technologies 8 5975C inert XL MSD
4 FNgREIa~v NI T T

Ry vo—xz A=A G-Prep GPC8100 Plus

F—=trY o7 I— -z P A =AM G-Prep AS

75 varyalb g — . V—xz YA AH G-Prep GPC8100 Plus
5 A YTt T A V=2V A4 =AM InertSep K-solute (20 mL £R£FH)
6) 7ual ) =47 L : Waters B Sep-Pak Plus Florisil Cartridge (7 CA#|& 910 mg)

~
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7 = F LT IV-N-Tae Ui U v =7 A o Agilent Technologies i
Bond Elut PSA (F& T Al 500 mg)
8) AV T T U7 4K —  HIEEMKE DISMIC-13HP  (FL£% 0.45 pum, EE 13 mm, #kE
PTFE)
24 EEIFE
D #h
IHTECEE 10.0 g 2 B> T 300 mL o3t =/~ T 222 Ar, 7K 20 mL (i 5 1% 30 mL)
Mz, 30 oMEFER%, FIZ27E b2 100 mL (fido 513 120 mL) Z#0x, 30 /»MEY EE
T (300 rpm) fHHL72. 200 mL O&®& 7 T 22 %27 7 —iK}0 FiICES, fbikzs A%
(5fEB) TWHIAMLIKE, KO=MAT7TAaROFEIZIEKRTE h> 50 mL THEL, [F
FRIZWBI Al Lz, HICERE7 7 ATIOERETTE M 2Tz, ER LMK 40 mL
Z 100 mL D723 7 7 A 2 ZIEREIC AL, 40 °C LA FOKB TR 4mL (Fab 5138 6 mL) %
THRERM L, 77 2P LI 28BHAIKR E LT
2) T LR
RENATRE ZHME A Y T £ H T Az AN, REHREO N> TWi=/ed 7 7 AazK 5
mL TUEH L, WK ZD T LIS, 10 5HEHE L. 200 mL ORTIBET T A2z 7
LADTICEE, REAROAS> TWERTE T T A az~FH 2 5 mL 5T 2 BIPEHL, ¥
WRENER T T KTz, WREDBFETARO EIGHIZET HE Tt FSEFBELFEH S, &
ZAFH 2 T0mL 20 7 LTI TRERICE S, BHEZ 40 °CUTOKRBTIZE AL
B9 25 F CHWIERME LK, BRI AE2ESCTEHELE., YZa~ndHhor -7k by (441)
10 mL ZIEMICMZ CEREMEENL, AV T T 74 E—TAhHEL, GPC (24 5kt
Wik L.
3) GPC
KPR 5.0 mL 27 VigE s a~ F 75 7ICHEAL, FEENREHT S E S % 200 mL O
YT T AT EL, 40°C L FOKIBTIEE A CHET D £ CRITEEM L%k, EX7
Akiko CHIE L=, 7238, GPC OS5 % Table 1 (IZ/R L7,
~FY L 2mL AN CEEWEZRNL, 77 20F I+ 2 AR E L.

Table 1 Operating conditions of GPC for purifying benfuresate and cyhalofop-butyl

Column Shodex CLNpak EV-2000 AC (20 mm 1.d.x300 mm, 15 pm)
Guard column Shodex CLNpak EV-G AC (20 mm 1.d.x100 mm, 15 pm)
Eluent Cyclohexane-acetone (4:1)

Flow rate 5 mL/min

Fraction volume 60~115 mL

4) T NALER I
TF LUV TIVN-Ta LTI Y ATV =T A (LU TPSA =07 &)
WS, ) OFIZT7Zr Y VNI =T xR L, ~F P 10 mL THE L. SRR %
L= T AIZAN, WiE 1~2 mL fRECRE AT TAKO EEGIZET 5 E Ol St 3
RIRDOANS> TV BT T Aaz~%H% 2 8 mL Tl L, ka2 I =77 LMz, R
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I S/, Biz~F =78 b (99+1) 10 mL THEHEKD A > TWe 2T T 7 A
aEWHE L, RiRE I =07 20N, RSB S8,

WIZ, PSAI =T L%FTL, S0mLORTHEITIRAa%2 70 ) PNVI=hT L0 FIZE
X, ~AFH TR (19+41) 20 mL 2780 Y UV =H T AIMA T, Jidl 1~2 mL FRE
TREAFTE TAFIDO ESICETHIETH FL TR 7L — MR v Ry 77T EEH
ST, B E 40 °CLLFOKIBTIEE A EHET 5 £ CRIEIRM L72%, EBFT AL E-
THz[E L7z, ARSI | mL & ERECINZ CTEREMAZEN L, GC-MS 2 X 2HEICT 23
BHAWR & L7z,

5) GC-MS (2 X 5H|E

FRBHA M OV 2RI A YEIR 45 2 L &2 GC-MS IZVEA L, @&IRA A M (LT [SIM]
EWI. ) sa~ T T AESE.

GC-MS O E S/ % Table 2 (27~ L7z,

Table 2  Operating conditions of GC-MS for analyzing benfuresate and cyhalofop-butyl

Column Agilent Technologies DB-5SMS+DG

(0.25 mm 1.d.x30 m+10 m guard column, 0.25 um film thickness)
Column temperature 80 °C (1 min)—20 °C/min—280 °C (10 min)
Injection mode Splitless (60 s)

Injection port temperature 250 °C
Carrier gas He 1.0 mL/min
Transferline temperature 280 °C
Ion source temperature 230 °C

Ionization Electron ionization
Ionization energy 70 eV
Monitor ion Benfuresate: m/z 256 (for quantification) , 163 (for confirmation)

Cyhalofop-butyl: m/z 357 (for quantification) , 256 (for confirmation)

6) &
BFonl SIM Z7a~ 77 A6 E—7 HEIEE S 2RO TRERZIER L, 3EHFO
Ry7ZLrE— R aRry P TFLOBEZEH LT
EREOME % Scheme 1 1278 L7-.
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Sample 10 g

add 20 mL of water (rice straw: 30 mL) and allow to stand for 30 min
——add 100 mL of acetone (rice straw: 120 mL) and shake for 30 min
— filtrate under suction filter (No. 5B)

—— wash with 50 mL of acetone

—— top up to 200 mL with acetone

— evaporate 40 mL of sample solution to about 4 mL (rice straw: 6 mL) under 40 °C
InertSep K-solute

— apply sample solution

—— wash flask with 5 mL of water and apply the solution and allow to stand for 10 min
—— wash flask with 5 mL of hexane and apply the solution (twice)

— elute with 70 mL of hexane

— evaporate to dryness under 40 °C

—— dissolve in 10 mL of cyclohexane-acetone (4:1)

— filtrate with membrane filter (<0.5 um)

GPC
— apply 5 mL of sample solution

— collect the fraction of 60~115 mL

— evaporate to dryness under 40 °C

— dissolve in 2 mL of hexane

Sep-Pak Plus Florisil and Bond Elut PSA cartridges

—— connect Sep-Pak Plus Florisil cartridge under Bond Elut PSA cartridge and prewash with 10 mL of hexane
— apply sample solution

— wash flask with 8 mL of hexane and apply the solution

— wash flask with 10 mL of hexane-acetone (99:1) and apply the solution

——remove Bond Elut PSA cartridge

— elute with 20 mL of hexane-acetone (19:1)

— evaporate to dryness under 40 °C

— dissolve in 1 mL of acetone-polyethylen glycol (2000:1)
GC-MS
Scheme 1 Analytical procedure for benfuresate and cyhalofop-butyl in feeds

2.5 GPC ¥ B4y ORFt 71k

GPC IZBITHXU 7L — MR aky 77 F IO 2 E 51, LT O L)
WHER L. 1mLPIc_r 7t — MRS aRky F7FLE L T2 ng 2 o+ 2 %
FRL, ZOWK2 mLZRITET T ACAN, EFRITAZESTHE L., v 7a~FHr—
TR (4+1) 10 mL Z EMICNZ TEREDEZENL, AT 707 402 —TAilmL, GPC
T A REEIR & Lz, BEHAIRE 2.4 © )ITHE-> THRIL, 60~70 mL, 70~80 mL, 80~115
mL } OV 115~125 mL OFEHE /) % 223100 mL O 3T 7 7 2225 L, ThERORH
% 40 °C LT OKIBTIZE A CHET 2 F THIERNE L72%, R0 A& ko THE L.
60~70 mL & O 115~125 mL O E 53DV TEIARELEE 1 mL %2, 70~80 mL & T 80~115 mL O H|
T OWTIIMPELEE 5 mL %, EMICMZ TEEMZENL, GC-MS 2L 5HEIZHT 25K
BHEWR & LT,
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2.6 TRIEFEHLEIEHT 51T DMt T ik
2.1 THRE LB E 2 WV C, LT OFEIC X 0 ARE~O5 A O R &2 et Lz,

1) FEFEEEHLETE 10.0 g2 2 XTN0.1 pg/mL OFEHER | mL 2L, —BE Lz D%, B
TAREICE > TER L, BIUCGER UMK LR Z R,

2) FHFREEHLETEL 100 g ZARIEICHE - CTRRELL, 2.4 @ ) TEHL N HIRAFLE L=, 0.01
pg/mL OFEHERR | mL 2 EFEICIIZ CEEW A BN L, 2.4 O SHITHE-> THIE L7z,

3) DIZHE-> TR L7z 10 pg/kg MY &M L7 EHRIZ DWW T, FREEZHOVT 2 KROS5
FICHINL, TNENE 2.4 O SITHE-> THIE L=,

3 WBRRUBE
3.1 MR
22 D )T T L 7= B A S YR 2 uL %2 GC-MS IZHEAL, B672SIM 7 v~ K
7T AMBE—VHBEROE S Z RO THREREIER L. EO/E, Fig. 2-1 X Fig. 2-2 ®
EBY, RUT7LE—RFEOYNBR Yy ST F L LT 0.005~0.5 pgmL (FEAZEE LT
0.01~1.0 ng) O#IPH CHEMRIEE R LT,
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BHEAFER L. hEWEORMNTEONEZ SIM 7 o~ 77 LA0O—fl% Fig. 3-1 O Fig. 3-2
WA L7e. ZOREE, MBEHEE R O KOZNE1 1 3 EHZB W T, Fig. 3-1 O(B)ET(C)
DEEY, XTLE—FD SIM 7~ N TAIE—=IRROONTEN, N7 LE— MI
HEEEN 2 VWEETHY, EREFERMEYE—270 13 LT THIHED, TRICHBEIXARVWEE X

bivlc. ZOMDOAEHT

SNWTIE, ERBEYEFETIE—ZI3Mi o,
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Fig. 3-1  SIM chromatograms of blank samples

(Arrows indicate peaks or retention time of benfuresate)

(A) Ricestraw (B) Paddyrice (C) Whole-crop rice silage
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Fig. 3-2  SIM chromatograms of blank samples
(Arrows indicate peaks or retention time of cyhalofop-butyl)

(A) Ricestraw (B) Paddyrice (C) Whole-crop rice silage

3.3 GPC ¥ 5y D ket
2.5 I8V, GPC IZBIFTA Ry 7 LbtE—MEQRv aky 77T FILORHBISZRF L. 72
B, RitEXr7rt— MO vRy T TFAR 2 mghkg (FRbbHor Ry 77 F
OFHIENE) FE L TCWIESEAEEZBEL TiTo7. ZORESE, Table 3 D X350, 70~80 mL D H
DTRIEOHEHBRD NN, v Y v 7 ZAOFBIILLHEBEZEBE L CTHIES % 60~115
mL&TH2 k&L
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Table 3  Elution pattern from GPC

Fraction volume (mL) 60~70 70~80 80~115 115~125 Total
Recovery of benfuresate (%)" 0 92 0 0 92
Recovery of cyhalofop-butyl (%) 0 71 18 0 90
a) n=l1

3.4 FBIEEEMLETENC 31T 2 Mt

2.1 TR L-MEBAGI N7 LE— P ERY v Ry 7T FE LT 200 KOV 10
pg/kg MY EZFM LB ZHWT, 2.6 © DICHEWEIRE OB UEE 2RO 7. £ Ok
RiL Table 4 DBV THY, X7 Lt— FOEHEUEET 109 LN 130 %, EOMGR LR E
IFFESHERERFE (RSD,) & LT 7.5 %LLF, v oahy 77 FLOEHEILET 127 K136 %,
RSD, 1F 5.6 %A F & 72olz. ZORKITFRMEMDICE DD EHEL, 2.6 D 2)K IO %
1To7=.

GC-MS HIERDOREN E 5 a2 fERT D720, 2.6 D DICHEWVEINREZ RO TR, <71
T— FOBEILRIT 125 %, 1Ry 77 FILORILERIT 166 % ThH Y, FHKY DREEZ T
TWa &bz, £z, 2.6 @ 3)THE-> THE LAl 2 0E LICRER, X7k —F
WZDOWTIE, 2 fEEONS IR L2 BEIGERIZENZ 129 LTV 126 %, >/ vk y 77 FIC
DNTIZZENZIN 138 LDV 127 % TH Y, BEERIZZDUE LSO D, FEREEHEEHZ DT
L ORDIMAPMLETHL EEZ 2 DN D, RIENORAT L EE LT

Table 4  Recoveries from whole-crop rice silage

Kind of Spiked level  Recovery” RSD,”
pesticide (ngkg) (%) (%)
200 109 7.5
Benfuresate 10 130 26
200 127 5.6
Cyhalofop-butyl 10 136 24

a) Mean (n=3)
b) Relative standard deviation of repeatability

3.5 WNENNERER
hblic_r 7t — Ry mky F7F0 L LT 2000, 300, 20 O 10 pgkg K4 &
(AR T4 2, 0.3, 0.02 &% 0.01 pg/mL A4 E) , BRICZHZH 2000, 200, 20
B0 pgkg Y & (BfERBHAIR T C4& 2, 0.2, 0.02 XT00.01 pg/mL M &) RN L7
B2 T, B K OR LR EE 2 SR 72,
ZDRER, Table 5D LBV, X7 Lk— bDOFEEUET 92.6~124 %, RSD,I1E 5.3 %LLT,
vona Ry 7 FOLONFE AT 63.4~121 %, RSD L 18 %LA F & 72o7-.
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Table 5 Recoveries of benfuresate and cyhalofop-butyl

Kind of Spiked level R Rl(;)e str;\gD b) Recovz:; = HCReSD
.. ecovery X v
pesticide (pg/kg) ) ) o) %)
2000 102 1.0 92.6 4.2
300 102 4.9 - -
Benfuresate 200 - - 113 4.1
20 119 1.7 116 4.1
10 124 5.3 102 1.7
2000 84.7 6.3 74.2 13
300 93.5 10 - -
Cyhalofop-butyl 200 - - 89.9 18
20 109 4.6 80.6 5.8
10 121 5.0 63.4 18

a) Mean (n=3)

b) Relative standard deviation of repeatability

3.6 EE FREOKE TR

KIEDOER TIRE OB FIRAMWE T 2720, fho b RUMKIZAEEZBRIL, wINEE
BRICEKVEONDIE—7 D SNIMN 10 L ERDN3 L5 BEEZRDT-.
FORE, Mboho_Nr 7L —MIoWTiE, E&FRIZ 20 pgke, #H FRIZ 03
pgkg ThHho7=. bbb vk y 7 7TFNHONTL, TEFRIE 20 pgkg, B FIRIX
2 ugkg ThHotz. Tz, WAFOR T LE— MIOWTIE, TETFRIX 10 pgkg, B TR
1£ 03 pgkg Tholz. FIKRFO aRy T TFAZHONTIE, E&E FRIX 20 pgkg, MHT

FRI% 2 pg/kg ThH - 7.

BMENGREBRCfiR o7 v~ 7T LDO—fil% Fig. 4 IR LTz,
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Fig.4 SIM chromatograms
(Arrows indicate peaks of benfuresate (1) or cyhalofop-butyl (2) )
(A) Standard solution (The amount of each pesticide is 0.02 pg/mL)
(B) Sample solution of rice straw (Spiked at 20 pg/kg of each pesticide)

3.7 AR
REOEMBBREE LR T 5720, MOOL KU KIIN T L= MR mRy FTF
VAL @ ek 2 vy, 9 B CHFERBRZ FEf L. RBROMEIZILLTO LB TH
5.
i) oATeEREtORE DR TR L BRI 2 5 L, SRBEICBVWT—E&E



bR FORy 7 LtE— ROV aky PTFADOHT A7 u~v 7T 7TEESHENT L AR ESRE 121

B Moo, BEFFEMORMAREER KB, & 1 mL) Z08BBoF BIiRmL T
TR LU 7=, 2 FEHOREHZOWT, IR 2 SRE TRBZER L. TN oRNEE
X Table 12 DB TH 5.

i) ZMEBRE  —AEEEAN AR SR SRR v 2 —, —IRIMENEAN B AR
N v Z — S EERFSEHT, JA A ARL B EHE NS, NTATBOE AN MO E N R
R v 2 — Bk 2 SRR, Rt 22—, Filatr 2 —, R4aEREr2—, [
MEY o H =R ORERE Z— (G RBR=E) .

iil) fEROMF  EHEMICN—T A XS ERRRICET S FIE 0 "&2%5(C, Cochran
RAE, (XFAUE 1 {8 Grubbs #7E &K NI T ALIE 2 8D Grubbs 1 7E 217 > 72, FEIREILER,
MR LS B DA RIFE MR 72 (RSD,) K OV [H - BURG E DA R HE (R 72 (RSDr) Z M L7z,
S5 7- RSDg 206, {&IE Horwitz & VT HorRat Z3RD7-. 2B, FBEIC L VEHX
N7 BR=E L 2o Tz,

FEROMEITILUTDO LB THD.

) Xv7r&—Fh N7 LE— b OGHTRE R K O EHENT G R 1L Table 6-1 D LB TH
D, Fao bR OMKIZOWT, FEHEIE (%) 1ZERZEI 96.3 KO 103 , RSD, (%) X%
NEI 55 KOV 6.8 , RSDr (%) 1TZ# 241 15 KO 21, HorRat [ZZ #0241 0.80 X TY 0.96 T
bole. WITNLRURERTH-T-.

2y voaRy T TFL TNy T F VDG HTRE F K O EHRENT A ST Table 6-2 @ &
BOTHY, Wb KUOHKRIZHOWT, FEHEIR (%) ZxhZi 77.9 LT 80.2, RSD,
(%) 1XZZE4 9.4 L 1*8.2, RSDy (%) (XZ4E4 27 K129, HorRat (XZALEH 1.8 LT
1.4 Tho7-.

SEZEO, FRBRECHEH L7z GC-MS OFFEY% % Table 7 (2R L7
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Table 6-1  Collaborative study results of benfuresate
Feed types
Lab. No. Rice straw Paddy rice
(ng’kg) (ug/kg)
1 301 313 27.2 29.6
2 327 339 32.4 32.6
3 258 298 34.8 29.1
4 346 347 40.5 39.3
5 275 304 29.2 26.9
6 199 197 19.2 16.7
7 292 277 27.8 28.9
8 308 296 36.1 31.5
9 281 243 38.3 35.8
Spiked level (ng/kg) 300 30
Mean value “(pug/kg) 289 31.0
Recovery ¥ (%) 96.3 103
RSD, ” (%) 5.5 6.8
RSDg © (%) 15 21
PRSDg ¥ (%) 19 22
HorRat 0.80 0.96
a) n=18

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 6-2  Collaborative study results of cyhalofop-butyl

Feed types
Lab. No. Rice straw Paddy rice
(ng/ke) (ng/ke)
1 1790 1920 152 173
2 1640 1790 135 143
3 2180 2140 167 183
4 1790 1760 150 170
5 917 1260 106 132
6 844 856 78.4 73.5
7 1540 1770 184 169
8 1190 1600 219 226
9 1560 1500 228 197
Spiked level (ng/kg) 2000 200
Mean value “(ng/kg) 1560 160
Recovery ¥ (%) 77.9 80.2
RSD, ” (%) 9.4 8.2
RSDy ¢ (%) 27 29
PRSDy ¥ (%) 15 21
HorRat 1.8 1.4
a) n=18

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between

laboratories calculated from the modified Horwitz equation
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Table 7 Instruments used in the collaborative study
Lab. No. GC-MS ?

Shimadzu GCMS-QP2010Plus
Shimadzu GCMS-QP2010

Shimadzu GCMS-QP2010Plus

GC: Agilent Technologies 7890 A
MS: Agilent Technologies 5975C inertXL. MSD
Shimadzu GCMS-QP2010

GC: Agilent Technologies 6890N
MS: Agilent Technologies 5973N
GC: Agilent Technologies 6890N
MS: Agilent Technologies 5973inert
8 Shimadzu GCMS-QP2010Plus

9 GC: Agilent Technologies 6890N
MS: Agilent Technologies 5973N

a) GC column (i.d. X length, film thickness) : Agilent Technologies
DB-5MS+DG (0.25 mm X 30 m + 10 m guard column (Duraguard), 0.25 um)

AN | ENE LSRN

|

4 F&EOH

b b, kR ORIBEEHER T ICEET 20 7L — RO "aRy T FITHONT,

JFRL 1% 512, GC-MS & MW o iE EiE DB AT EE~DOEH O P HIZHOWTHRET LIz & 2 5,

WOFERDBG O, WHNARTODL EELLNT.

) N7k —RFRORvmRy ST FLORERIL 0.005~0.5 pg/mL (GEA&EE LT 0.01~1.0
ng) OHIFH CEMIEL R LT,

2) bbb (3 ) , FREEHEE (4 ) , K Q2 ) OV THRECHE ST/ r~v 7T A
R LT & 25, EEEZYHETHE—Z7FRD LMo T,

3) FREEBEHLEEZ AN TRy 7 b= F ROy aRy 77 F O RMEILGRER 2 £ L 72k 3,
HICELSERBSNDHEBEARD ONIZD, AEOBAITH LV EEX DR

4) b EROBKIZRy 7Lt — ROy aky 77T F ML <, dmE R & O 3L [F
B Z i LR, X7 L= R RUNa Ry T T FIICONWT, BEE, HMTHE, =M
BBEEOWT NG BHFRERBH LN, YU 2 BT W TAREOBEHNAIEETH - 72,

5) WMEIGERBRE RZEOBEO Y —27 O SN b EE FREUHEI FIREZRO . ZO/REE, ~
Y7 LE— NI, FbbLHR TERETREN 20 pngkg, MH TR 0.3 pgkg, Kk CTEE FEMN
10 pg/kg, HH TR 03 pgkg L7 o7, i nmky 77 F D HH TER TR 20 pg/ke,
R RS 2 pg/kg, BOKH TE&RE TR 20 pg/kg, M TR 2 pg/kg & 78 -7z,

#
HFEBRIZSIN L T 207 — AR N A AR 2B 2 B 2Bt e o 2 —, — ik
ENBARRSMIITE 2 —Z NIRRT, JA AR b WERHIA SIS 1T 2 BRE AL
HOFTERLET.
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