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Simultaneous Determination of Orysastrobin and 13 Pesticides
in Rice Straw, Whole-crop rice silage and Paddy rice for Feed by LC-MS/MS

Zenya TAKEDA ™', Kaori OKADA™, and Yoshinari SAKAKIBARA ™
(*lFood and Agricultural Materials Inspection Center, Nagoya Regional Center,

“Food and Agricultural Materials Inspection Center, Kobe Regional Center)

An analytical method was developed to determine the levels of 14 pesticides (benzofenap, cumyluron,
dymron, fenoxanil, mepronil, orysastrobin, orysastrobin metabolite (5Z isomer), paclobutrazol,
pencycuron, pyriminobac-methyl (£ isomer), pyriminobac-methyl (Z isomer), simeconazole, simetryn,
and thenylchlor) in rice straw and rice products for feed using liquid chromatograph-electrospray
ionization-tandem mass spectrometer (LC-ESI-MS/MS).

After adding water to the samples, 14 pesticides were extracted with acetone, and the resulting solutions
were filtered. The filtrate was then diluted with acetone to a final volume of 200 mL. The sample
solution was purified with an octadecylsilylated silica gel mini column (InertSep Slim-J C18-B from GL
sciences Inc.; Tokyo, Japan) and analyzed by LC-ESI-MS/MS. LC separation was carried out with an
ODS column (ZORBAX Eclipse XDB-18, 2.1 mm i.d.x150 mm, 5 pm from Agilent Technologies Inc.;
Santa Clara, CA, U.S.) using a gradient with 2 mmol/L. ammonium acetate and acetonitrile as a mobile

phase. MS/MS analysis was performed in the selected reaction monitoring (SRM) mode.

Spike tests were conducted on rice straw, whole-crop rice silage, and paddy rice spiked with 0.05, 1
mg/kg, or regulation value levels of paclobutrazol and 0.1, 1 mg/kg, or regulation value levels of each of
the other 13 pesticides, resulting in recovery values ranging from 73.8 % to 110 % with a repeatability

values of not more than 16 % in terms of relative standard deviation.

A collaborative study was conducted in ten laboratories using rice straw and paddy rice spiked with 2.0
mg/kg each of the 14 pesticides. The mean recoveries of the pesticides in rice straw ranged from 89.7
to 97.8 %, and the relative standard deviations of the repeatability (RSD;) and reproducibility (RSDg)
ranged from 1.8 to 6.1 % and 3.6 to 9.3 %, respectively. The mean recoveries of the pesticides in
paddy rice ranged from 93.1 to 97.7 %, and RSD, and RSDg, ranged from 1.5 to 4.1 % and 4.2 to 8.4 %,
respectively.

This method was validated and established for use in the inspection of 14 pesticides in rice straw
and rice products for feed.
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Key words: benzofenap, cumyluron, dymron, fenoxanil, mepronil, orysastrobin, orysastrobin metabolite
(57 isomer), paclobutrazol, pencycuron, pyriminobac-methyl (£ isomer), pyriminobac-methyl (Z
isomer), simeconazole, simetryn, thenylchlor, liquid chromatograph-tandem mass spectrometer

(LC-MS/MS), electrospray ionization (ESI), feed, rice straw, whole-crop rice silage, paddy rice,
collaborative study
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FVHRA by AVHR b aEy 5Z 8K, Xy T NIV — , Ruevrayg
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AlEl, SERL 20 R ONERR 22 AR BERRTEH O F EW B EWTER R EFEFEICB N T, —RIMEIEA
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JgInnmy, BAray, 7z )xFY=), A7a=), AUV Aravy, FUYR o sZR®
AR, NraT NI —n, Xy, BUI Ny I AT (EfRK) , U RNy T AF)L
(ZIK) , YA F =, A RYUROTF =7 m—)L) OEEORFRSHESY (UL [JFRL
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Table 1 IZ/m L7z,
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Table 1  Regulation values of the pesticides in feed

Regulation value

Pesticides Feed types
(mg/kg)
Benzofenap Rice straw 0.7
Cumyluron Rice straw 2
Dymron Rice straw 0.7
Fenoxanil Rice straw 30
Whole-crop rice silage 3
Mepronil Rice straw 25
Whole-crop rice silage 10
Paddy rice 7
Orysastrobin Rice straw 5
Paddy rice 1
Paclobutrazol Rice straw 0.7
Pyriminobac-methyl Rice straw 0.2
Whole-crop rice silage 0.1
Simeconazole Rice straw 1
Paddy rice 0.3

2 EBRAE
21 & B
faio b L OMK A ENZEIL 1T mm OS5 L W E T 5 E T L, fEEUEE Lz, fidsmetiae
BHE 60 °C T 5 FFHEEE, RIFRICKHE L b 02 R E LT,
22 A%
1) AR
RS TeF S, s3Iy, BAray, 7 )X Y=, AFa=, FUVAtet
v, AUV R baEy 57 BUEK, T vT =, Xovrnay, BUI Ny T AT
(EAR) , BV NI AT (ZIK) , v AaFy—), VAR UROT =7 va—)LDIE
Hefh (X, Table2 [Z/n L7ofbfa s, MEO L DZHZ.
2) A REEEENE R
SR UE T 25 mg & IEFEICE > TENEN 50 mL OEET7 7 A3l AN, T2z T
WL, IR E CREBEEZIN A T BRIFREEREZHE L (2 50#4 1 mL i, #EHR
ELTOSmgZ25A75. ) .
3) REHEIEGTEER
14 55y O BRI YERE A 2.5 mL % 50 mL O2E 7 7 A 2 ZIEMICAN THREA L, BITERET
7T b EMA CREBAGIEERIR AR L7 (201 mLIE, FREELTERTIN2S ng %
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GETDH. ) .

HICE L C, BERESEERRO —ER%E, 7 =M L—/k (3+2) TEMIZHRL, 1
mL HFIZAEEE LT 005 0.1, 1, 2, 3, 4 KOS ng 25 H T 55 BEEAIEERZ MR L
7.

4) T bR A - PCB BB A W Z. T b= b U VI R ORI TR R
PCB B %, REERICITIEIKZ v~ N7 7 7 AEZ AW, AKZMAk JIS K 0211 IZEDH D
5218 DEMAK) & H\ .

Table 2  Pesticide standards

Pesticides Manufacturer Molecular formula ~ Molecular weight  CAS No Purity (%) . tanl;:rc(tiosro?lftion
Benzofenap Wako” C22H20CLN203 431.3 82692-44-2 98.0 1.001
Cumyluron Wako” C17H19CIN20 302.8 99485-76-4 99.5 1.000
Dymron Wako” C17H20N20 268.4 42609-52-9 99.0 0.996
Fenoxanil Wako"” C15H18ChN202 329.2 115852-48-7 98.0 0.986
Mepronil Wako” Ci7H19NO2 269.3 55814-41-0 99.2 1.005
Orysastrobin Hayashi” C158H25N50s 391.4 248593-16-0 9.7 0.997
Orysastrobin metabolite (5Z isomer) Hayashjb) C18H25N505 391.4 - 98.5 0.989
Paclobutrazol Wako” C15H20CIN3O 293.8 76738-62-0 97.0 0.988
Pencycuron Wako” CioH21CIN20 328.8 66063-05-6 99.0 1.008
Pyriminobac-methyl (£ isomer) Wako” C17H19N306 361.4 147411-69-6 99.0 1.005
Pyriminobac-methyl (Z isomer) Hayashjb) C17H19N30¢6 361.4 147411-70-9 99.5 0.995
Simeconazole Wako” C14H20FN30Si 293.4 149508-90-7 99.0 1.000
Simetryn Wako” CgHi5NsS 213.3 1014-70-6 99.9 0.999
Thenylchlor Wako” C1sH1sCINO2S 323.8 96491-05-3 99.0 1.000

a) Wako pure chemical industries

b) Hayashi pure chemical industries

23 EKA O
1) Wikr o~ 75 7% T ZAVE RS
LC #5 : Waters #2  ACQUITY UPLC System
MS B : Waters 2 ACQUITY TQ Detector
2) WREHGW: 2147 v 78 LT ry e —N—SR2W
3y AU EFINTV ML Y AFNI =R T A D= YA = A8 InertSep Slim-J C18-B (5
T AFE: 500 mg)
4y WEl~v=hK—N K. V-2 ¥ AR GL-SPE W5~ =HK—/L K
5) kLo EERR a7 YR H-51
6) 77—t Ml LEERTRL  SU-95
24 EEFIE
H fh
IIMTRREL 10.0 g 2 > T 200 mL O3k =7 7 2 32 Ad, K30 mL CBLKI% 20 mL) ZNZ,
30 oERE R, FICT7 &' b 120 mL CBLKIE 100 mL) &A%, 30 5FEHE D JEEC (250 rpm) fih
L7z, 200 mL ORET T 2az7 77 —ki}O NIES, iz A8 (5 f B) Tls| A
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L7z, DA77 AaROESEIERT v Fy 50 mL CHEF L, FEEEICHGIABLZ. B
BETTAAOERETT M ZNAT-. ZOEET & o CTEMIC 10 EHR L%, Tk
2mL % 50 mL 7R 7 T A IZIEMIC AL, K20 mL 2Nz T, BT LAFR 4 2 3 0EHRIK

L7
2) BT LALER

FIETINT VIR Y BTNV =T LETE =YV S mL LUUK 5 mL ClEXRGESE L
7= RBHAHZ I =5 T HTAN, W 1 mL/min F2E TS| L TR TE T AR O LIIcET 5
F O ST, BICHREHARD A> TW e T B 7 7 XA a2 K—T h=FU/L (9+1) 5mL T
DOT2EPEAHE L, WKEZNARI =07 ATz, FRRICHRHSE7Z. 10mLORRT7 7 Aa% =
BT LD FIZEE, T h=FU/b—K (3+2) 10 mL % =57 AT Z, EEL TEEERSY
I EE. BICRET 7 A aOFEMRE CREEAZINZ, OO —ERZ% 5000xg (10000 rpm)
TSmO, EEARERIE o~ N7 T 78 07 MAVEESHEHC X D REICHT 5

FHE L LTz

3) Wik v~ brZ 78T MR RESGHTENC X DHIE
FUBHATE R O SRIR AEYEIR A 5 ul 2k v~ N 75 7 4 5 ARV E Rt (LT TLC-
MS/MS| &\ 9. ) IZHEAL, Table3 & Table 4 OHIESAFEEIZHE > GRS Z o~ k7

7 LERFT.
Table 3  Operating conditions of LC-MS/MS
Column ZORBAX Eclipse XDB-C18 (2.1 mm i.d. x 150 mm, 5 pm)
Mobile phase 2 mmol/L. ammonium acetate-acetonitrile (4:1) —15 min — (1:9) (5 min)
Flow rate 0.2 mL/min

Column temperature
Ionization

Souce temperature
Desolvation temperature
Cone gas

Capillary voltage

40 °C

Electrospray ionization (ESI)
120 °C

N, (600 L/h, 350 °C)

N, (50 L/h)

Positive: 1.0 kV
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Table4 MS/MS Parameters

o Precursor ~ Product Qualifer Cone Collision
Pesticides
ion (m/z) ion (m/z) ion (m/z)  voltage (V) energy (eV)

105 - 48 30

Benzofenap 431
- 119 48 20
185 - 30 12

Cumyluron 303
- 125 30 36
151 - 24 14

Dymron 269
- 91 24 36
302 - 32 12

Fenoxanil 329
- 86 32 24
119 - 34 22

Mepronil 270
- 91 34 44
205 - 31 16

Orysastrobin 392
- 116 31 29
205 - 31 16

Orysastrobin metabolite (5Z isomer) 392
- 116 31 29
70 - 36 18

Paclobutrazol 294
- 125 36 42
125 - 36 24

Pencycuron 329
- 89 36 60
330 - 28 12

Pyriminobac-methyl (E isomer) 362
- 284 28 32
330 - 28 14

Pyriminobac-methyl (Z isomer) 362
- 75 28 110
70 - 36 18

Simeconazole 294
- 73 36 40
68 - 44 32

Simetryn 214
- 124 44 18
127 - 18 20

Thenylchlor 324
- 53 18 60

4 i H
HONTBIRE B 7 o~ 7T A bE—7 HE MO S 2RO THREREZIER L, #UEkh
DB EZF I L.
708, TEIEOBIE %A Scheme 1 1278 L7z,
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2.5 REHRIROARIZET 2 et

1) 77 2EFICHR LGS
Fai 5 100 g # 8-> T 200 mL OHAe =7 7 232 A , /K30 mL 20z, 30 2 REEE,
FIZT7 ' F 120 mL 200 %, 30 4RV IEE T (250 rppm) fhHI L7, 200 mL D2 &7 T A%
77RO TICES, HhiliRE A% S B) TWSIAMLIE, KO=AT T A KURES
ZNER T & b 50 mL CUEL, FIERICKESI A L7, BICRET7 7 A aDERETTE N %
Mzxiz. ZOWRETE b T 1~20 & LTENZIRE U7 BUBRAIRIS, BofalBRAIRhIC 4 2
FEIRE 1 ng/mL 25 H T2 L9 ICRKREAGEFEERAIRIMLZ. Z0E 2 mL % 50 mL DR TET 7
A ZIEMIZAIL, K20 mL #1Z2T, 77 LB 230BHAIR E L, 2.4 2)D7 T LMLPE %
1TV, B Z R DT

2) N7 L BIIHR UGS
Fai 5 100 g # 8-> T 200 mL OHAe =7 7 232 A, /K30 mL 20z, 30 2 REEEE,
FIZT7 ' F 120 mL 200 %, 30 43RV IEET (250 rppm) fhHI L7, 200 mL OD2&E 7 T A%
77RO TICES, HhiliRE A% (S B) TWSIAMLIE, KO=AT T A KUFES
ZNER T & b 50 mL CHEEL, FIERICESI A L. HICAET7 7 AaDERETTE N %
Mz 7. ZDE2mL % 50 mL D72 T 7 T A 2T IEMIZAIL, K20mL 22T, BT LB
e 2BHRIK E L2, ZDiE 2.4 2)OH T LEEZITY, WHIEE T = F U L—K (3+2)
T 1~20 f5 & LTENZRIHR U723, IR IC S BRIRE 1 ngmL 25 H 7%
L OIRBIKIE A ER AL, BIELERDT-.

Sample 10.0 g
——add 30 mL of water (Paddy rice : 20 mL)

allow to stand for 30 min
add 120 mL of acetone (Paddy rice : 100 mL)
shake for 30 min

filtrate under suction filter (No.5B)

——wash with 50 mL of acetone

——top up to 200 mL with acetone

dilute ten-fold with acetone

add 20 mL water to 2 mL of sample solution
InertSep Slim-J C18-B (500 mg)

—— prewash with 5 mL of acetonitrile and 5 mL of water
——apply sample solution

—— wash with 5 mL of water-acetonitrile (9:1) (twice)

elute with 10 mL of acetonitrile-water (3:2)
—top up to 10 mL with acetonitrile-water (3:2)

— centrifuge for 5 min at 5000xg (10000 rpm)
LC-MS/MS

Scheme 1 Analytical procedure for orysastrobin and 13 other pesticides in feeds
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3 WRRUBE

3.1 MEMOIERK
BEIRAIENENR S 5 uL % LC-MS/MS IZHEA L, O RIRISHRE 7 v~ 7 T AnbE—7
HFE M O S 2RO THRERZIER L7z, TORE, Fig. 1-1 6 13 OLBY, /a7 v7Y—
WX, 0.05~5 ng/mL (JFEAE L LT 0.00025~0.025 ng) DOFPH CEAREZ R L. ZOM 13 iy D
IX 0.1~5 ng/mL (JEAE & LT 0.0005~0.025 ng) D#iH CEAMEZ R L7,

y =2520.1x -50.316 y =20598x - 54.933
R? =0.9997 R? =0.9972
Benzofenap
50 00 10 20 30 40 50
y =4684.7x +39.634
R2 = 0.9997 y= 27542x + 567.42
R? =0.9994
= z
Cumyluron Z =
2 3]
c =
[} c
3 £
£ =
~ <
© oo
2 @
= A L L A ) @ L A A L )
x 00 10 20 30 40 50 x 00 10 20 30 40 50
(] ()
a a
y =5302.7x +16.157 y = 29542x + 391.58
R? = 0.9996 R? = 0.9990
Dymron
0.0 10 20 30 40 50 00 10 20 30 40 50
y=1076.3x -7.2324 y =53542x +92.869
R? = 0.9986 R? = 0.9950
Fenoxanil
00 10 20 30 40 50 00 10 20 30 40 50
Concentration / [ng/mL] Concentration / [ng/mL]

Fig. 1-1  Calibration curves of four pesticides by peak area (Left) and peak height (Right)
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y =4100.2x +367.67 y =24030x + 1939.3
R? =0.9990 R? = 0.9991
Mepronil
50 00 10 20 30 40 50
y =3914.7x +436.94 y =21833x +2157.2
R? =0.9998 R? =0.9995
Orysastrobin
00 10 20 30 40 50
y = 2418x +366.32 y =12503x + 1678.5
R?=0.9989 R? =0.9988
= z
Orysastrobin = @
. w )
(5Z isomer) § £
= =
—_ -
~ =
© )
g . @ .
< T
x 00 10 20 30 40 50 x 00 10 20 30 40 50
o} o
o o
y =5050.8x -38.438 y =50610x +9.2541
R? = 0.9998 R* =0.9999
Paclobutrazol
00 10 20 30 40 50 00 10 20 30 40 50
y =5021.6x +340.16 y = 43423x + 3375
R? = 0.9994 R? = 1.0000
Pencycuron
00 10 20 30 40 50 00 10 20 30 40 50
Concentration / [ng/mL] Concentration / [ng/mL]

Fig. 1-2  Calibration curves of five pesticides by peak area (Left) and peak height (Right)
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Pyriminobac methyl

(E isomer)

Pyriminobac methyl

(Z isomer)

Simeconazole

Simetryn

Thenylchlor

Fig. 1-3

Peak Area(intensity)

y=42757x -102.24
R? =0.9992

00 10 20 30 40 50

y =3217x -20.897
R> = 0.9988

0.0 10 20 30 40 50

y =3276.1x +5291
R? =0.9997

y = 1883.5x -29.373
R? =0.9995

0.0 10 20 30 40 50

y=2817.2x -31.163
Rz = 0.9988

0.0 10 20 30 40 50

Concentration / [ng/mL]

Peak Height (intensity)

y =22350x - 638.42
R? =0.9991

00 10 20 30 40 50

y =20393x - 152.62
R? = 0.9994

00 10 20 30 40 50

y =20393x - 152.62
R* = 0.9994

50

y = 19505x - 50.414
R> = 0.9998

00 10 20 30 40 50

y = 14906x - 79.124
R? =0.9987

00 10 20 30 40 50

Concentration / [ng/mL]

Calibration curves of five pesticides by peak area (Left) and peak height (Right)
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3.2 FBHAKROAATRICET 5

wf

AL A 12, 301 mg/kg FIYEZIFMLUIZREIZHV, 24 DOTE M ATK Y ART v
ENTRIEZ 10 EARETINS, [BIEREZRDTZE Z A, Table SO ERBY, v AaFV—n, rn

T RIS NVRORT = ) XY= UTEBT DR 70 %% FElDFER L 7o 7=,

Z DJFRD M L DA A Al TH 2 WTREMEDN D o 7272, MBIRIEIZ LY, £ OB
BMTEDEER, V7 LNBBRIEORTE THEHRK Z 1~20 5/ L CTRIERZ RO 2. £ ORER

I Table6 DBV THY, 5 FICHR LIZEAICSENRBD HNT-.

LEIZEY, 44 AMbIHl 2SR S8 5720120, AREMEIL Y 7 2B OF#HICB W TR RICZE
172, HwRERL 5 THSEELONT. 20, AETITRBWRKE T T 10 EHR L
TR 2 71T DLV 52 L L LT,

Table 5 Recoveries of pesticides by JFRL method
Feed types
o Spiked level Rice straw Whole-crop rice silage Paddy rice
Pesticides
(mg/kg) Recoverya) RSDrb) Recoverya) RSD,b) Recoverya) RSD,b)
(%) (%) (%) (%) (%) (%)
Benzofenap 0.1 80.3 2.8 82.8 2.8 90.7 1.4
Cumyluron 0.1 86.3 5.5 94.2 2.8 96.2 2.9
Dymron 0.1 87.0 5.0 95.5 1.9 99.1 1.8
Fenoxanil 0.1 67.8 1.6 85.3 1.8 84.7 6.6
Mepronil 0.1 84.2 1.2 92.0 1.3 92.4 2.0
Orysastrobin 0.1 84.9 3.5 94.7 0.7 94.9 2.4
Orysastrobin metabolite (5Z isomer) 0.1 89.0 0.1 100 3.0 100 4.0
Paclobutrazol 0.1 69.9 2.0 88.6 3.6 95.6 1.0
Pencycuron 0.1 85.8 1.9 90.2 3.1 92.4 4.6
Pyriminobac-methyl (£ isomer) 0.1 88.9 1.1 96.9 2.3 97.7 3.7
Pyriminobac-methyl (Z isomer) 0.1 85.3 2.9 92.5 3.1 95.7 2.0
Simeconazole 0.1 61.9 1.6 65.5 43 86.6 1.2
Simetryn 0.1 87.2 1.2 94.4 2.6 86.6 1.2
Thenylchlor 0.1 89.2 34 90.3 0.5 91.0 4.0

a) Mean (n=23)

b) Relative standard deviation of repeatability
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Table 6 Recoveries of pesticides compared by dilution level in Rice straw
(A)  Dilutions performed before purification with InertSep Slim-J C-18-B

Pesticides Recovery (%)a)
undiluted 2-fold 5-fold 10-fold 20-fold
Benzofenap 90.2 92.9 91.6 93.3 91.6
Cumyluron 96.9 96.0 100 101 97.1
Dymron 97.4 94.4 94.2 93.4 95.1
Fenoxanil 80.8 91.4 90.2 96.5 93.6
Mepronil 94.4 94.7 92.2 93.7 97.3
Orysastrobin 95.9 94.7 99.3 97.3 99.5
Orysastrobin metabolite (5Z isomer) 96.2 101 92.8 97.2 95.7
Paclobutrazol 92.8 94.8 100 95.6 93.6
Pencycuron 97.0 95.9 96.0 94.8 96.2
Pyriminobac-methyl (E isomer) 96.4 96.2 98.2 96.4 96.1
Pyriminobac-methyl (Z isomer) 99.8 99.2 99.1 98.0 94.4
Simeconazole 81.4 87.5 94.9 92.8 93.7
Simetryn 101 95.4 96.8 97.2 98.3
Thenylchlor 90.8 90.7 95.3 94.0 96.0

a) n=1

(B)  Dilutions performed after purification with InertSep Slim-J C-18-B

Pesticides Recovery (%)a)
undiluted 2-fold 5-fold 10-fold 20-fold

Benzofenap 90.8 89.6 93.7 88.6 96.7
Cumyluron 99.8 95.4 101 101 99.7
Dymron 93.4 93.3 97.8 92.1 94.2
Fenoxanil 80.4 88.9 96.6 95.3 96.9
Mepronil 93.6 94.8 94.5 93.3 98.1
Orysastrobin 98.1 95.7 97.8 97.4 96.6
Orysastrobin metabolite (5Z isomer) 92.5 93.3 98.9 97.6 97.5
Paclobutrazol 99.8 99.1 93.9 98.0 97.7
Pencycuron 94.1 94.2 98.5 101 101

Pyriminobac-methyl (£ isomer) 98.3 100 96.8 96.6 101

Pyriminobac-methyl (Z isomer) 97.7 99.4 103 102 97.3
Simeconazole 81.6 90.6 94.5 100 98.7
Simetryn 93.8 96.0 104 96.3 96.7
Thenylchlor 86.5 93.9 97.1 96.2 102

a) n=1
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33 AU ET I UMY Y BNV =0T AOFEHE G ORER
b bAREE LT, 24 DICK VR LA T 203 2 30BHAK IS A B3 L LT 0.1 ng/mL
MY BEZRINL T, F72 TN VLT U BTV =0T A D OEHEIS ZHER LT, Ok
FiI Table 7D ERBY THY, KR THHK—TE b=1rV/L (9+1) 10 mL TIZEHKLS O HIE
ROLNT, WHIERTHLTE M=FVU b=k (3+2) TIEHKMID 10 mL TIFE L TOEELY HBIR
HT 2 Z &g b,

Table 7  Elution pattern of pesticides from InertSep Slim-J C18-B (rice straw)

Recovery (%)a)
Water-acetonitrile
Pesticides

9:1) (2:33) (23) Total

10 mL 0~ 10mL 10 ~ 20 mL
Benzofenap 0 98 1 99
Cumyluron 0 101 0 101
Dymron 0 99 0 99
Fenoxanil 0 97 0 97
Mepronil 0 102 0 102
Orysastrobin 0 98 0 98
Orysastrobin metabolite (5Z isomer) 0 102 0 102
Paclobutrazol 0 98 0 98
Pencycuron 0 97 0 97
Pyriminobac-methyl (£ isomer) 0 98 0 98
Pyriminobac-methyl (Z isomer) 0 100 0 100
Simeconazole 0 97 0 97
Simetryn 0 99 0 99
Thenylchlor 0 99 0 99
a) n=1

3.4 WIEWE O
foo B 2 iR, FTRISIEFLATEL 3 MR R UMK 4 iR 230kt & LT, 24 12 &k 0 i L 73k &
LC-MS/MS IZIEAL, BN @EIRFKICRT 7 v~ M7 I L 2R LT L 2 A, WTLOREHTIB W
THOEREZIT D =27 3580 b ol
W EWE OB CHE DRI 7 v~ ~ 77 AO—fl% Fig. 2-1 [ZR LT-.
728, Fig. 2-1 IZBW TR OB IO B — 7 BNRO N7 a7 N T —, U4
A B EVYEOT =07 08— IONT, B FREEYO 2o OFERER (0.05 X 0.1 ng/mL) 7>
SELNBINEISKHE 7 v~ b 7T A& ik U725 R % Fig. 2-2 (TR L7z,
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Fig. 2-1  SRM chromatograms of rice straw (non-spiked)
LC-MS/MS conditions are shown in Table 3 and 4.

(Arrows indicate the retention time of pesticides and highest intensity peak is shown as 100 % in each segment.)
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= ] sastrobi = ] orysastrobin
= orysastrooin = metabaolite
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Fig. 2-2  SRM chromatograms of rice straw (non-spiked) and standard solution
LC-MS/MS conditions are shown in Table 3 and 4.
(Arrows indicate the retention time of pesticides.)
(A) (C) (E) Sample solution of rice straw (non-spiked)
(B) (D) (F) Standard solution (paclbutrazol: 0.05 ng/mL, orysastrobin and thenylchlor: 0.1 ng/mL)
Drawn on the same scale of (B), (D) and (F) respectively.
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3.5 UshnEIy AR

fABtH A 27 a7 b7 — L LT0.05, 0.5 %0 1.0 mgkg fH4 & GRi&aEHAT H T4 0.05,
0.5 XU 1.0 ng/mL fHY ) WNZZ DM 13 sy OREE LT 0.1 mgkg (F&FUEHAIKRH T 0.1
ng/mL fHY &) , 1.0 mg/kg X OEMEE (EEEOR2NE DI OV TIX 0.5 mgkg) HYEZTRIML,
KRBT 3 AT A I L, [ECE R OMOR LIS ARz, 7ok, FoEsEHRIRR 0% 2
S EE AN R ARG 2 48 2 2B A, 24 2)D 0 T DALFRO BT EUBHATE 2 AR L 7.

ZORERIL, Table 8 &LV, AU H A~ B AT FEHIEILE 81.1~101 %, Z OuK UKEEEIX
FIXMEHE(RZE (RSD,) & LT 44 %L, AU R bu by 52 BRI EHEIE 73.8~100 %, <
DR UKL RSD, & LT 16 %L T, 7 b 3B EILER 84.2~105 %, + Dfik UK EIX
RSD, & LT 14 %L, ¥ A a3 F Y — /LT EIE 83.5~98.6 %, T O#u UFEEIX RSD & LT
73 %LLT, A BU AR 84.7~100 %, < DMK UKSEITZRSD, & LT 7.0 %A T, #A A
7 AR 83.9~101 %, Z OMSK LKSEEIL RSD, & LT 13 %L T, 7 =/17 a—/ LT FEmE
IR 90.1~109 %, O UKEFEIL RSD, & LT 93 %LLF, X7 a7 k7Y — L3RI
87.6~105 %, DMK UEEIZRSD, & LT 16 %A T, B U 2Ny 7 250 (ER) 1R
87.8~101 %, DMK UMEEILRSD, & LTI13 %L T, U I/ Ny 7 AF)L (ZE) 1ZFEHEIEE
88.8~98.7 %, DMK UKEIEIL RSD, & LT 11 %LLF, 7=/ FH=/LFTFEHENE 91.8~110 %,
Z DR UKEFEIL RSD, & LT 14 %A, v o7 m AT P EILER 82.8~107 %, % DOffuk UK
[ZRSD, & LT 11 %A T, XY 7 x=F» FITFAIEINER 88.4~99.1 %, £ Ok LFEEEILRSD, & L
T 7.7 %L T, A7 v =V AR 85.4~108 %, € DMK UMEEILRSD, & LT9.0 %L FTh-
7o Wb BRAFR SRR b7,

72¥, WINENEER TR bR 7 v~ - 7' L D—1Hil% Fig. 3 (TR L7z,
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Table 8 Recoveries of pesticides

Feed types
Rice straw Whole-crop rice silage Paddy rice
Pesticides . ] .

S]I; l\l::ld Rec overya) RSD.” Sll; l\]f:ld Recoverya) RSD.” Sli 1\]/(:1d Recoverya) RSD.”

mghg) P O (mgkg O (mgkg )
0.1 92.5 3.7 0.1 95.0 4.2 0.1 96.2 7.7
Benzofenap 0.5 89.1 4.9 0.5 93.8 4.3 0.5 93.5 5.9
1.0 88.5 1.0 1.0 88.4 7.6 1.0 99.1 2.7
0.1 84.2 14 0.1 86.9 14 0.1 91.3 0.8
Cumyluron 1.0 93.9 1.7 0.5 92.2 2.3 0.5 93.9 4.7
2.0 99.0 2.3 1.0 100 2.8 1.0 105 43
0.1 83.9 5.5 0.1 97.8 13 0.1 99.7 3.3
Dymron 0.5 90.5 3.9 0.5 95.8 4.0 0.5 96.8 8.6
1.0 94.4 1.6 1.0 99.2 2.3 1.0 101 3.8
0.1 109 14 0.1 109 7.2 0.1 91.8 9.6
Fenoxanil 1.0 92.4 4.2 1.0 95.0 3.2 1.0 98.3 3.2
30 94.3 1.9 3.0 104 1.9 10 110 1.3
0.1 88.4 9.0 0.1 85.4 7.7 0.1 92.8 2.4
Mepronil 1.0 95.0 1.5 1.0 99.3 2.8 1.0 98.3 3.4
25 98.3 2.0 10 107 1.6 7.0 108 3.8
0.1 81.1 3.5 0.1 92.4 0.8 0.1 101 2.8
Orysastrobin 1.0 90.3 0.8 0.5 96.0 1.9 0.5 94.0 4.4
5.0 92.3 1.2 1.0 98.4 2.8 1.0 99.8 2.5

0.1 86.5 5.6 0.1 73.8 12 0.1 94.5 16
Orysastrobin metabolite (5Z isomer) 1.0 92.2 5.7 0.5 99.7 4.9 0.5 96.2 1.7
5.0 91.5 0.5 1.0 98.6 2.4 1.0 100 0.5
0.05 97.9 16 0.05 105 2.6 0.05 105 3.5
Paclobutrazol 0.5 87.6 4.1 0.5 94.8 3.7 0.5 93.8 4.4
1.0 90.5 4.7 1.0 98.4 1.2 1.0 96.7 0.6
0.1 98.0 7.1 0.1 97.3 2.2 0.1 83.5 9.3
Pencycuron 1.0 85.2 3.8 0.5 90.9 2.7 1.0 90.7 1.4
30 89.2 11 1.0 82.8 2.8 10 107 0.3
0.1 87.8 13 0.1 101 8.8 0.1 98.0 8.7
Pyriminobac-methyl (£ isomer) 0.5 91.0 2.0 0.5 99.3 1.1 0.5 100 3.0
1.0 90.8 1.5 1.0 99.5 1.3 1.0 101 1.7
0.1 96.8 2.0 0.1 90.8 10 0.1 95.2 3.8
Pyriminobac-methyl (Z isomer) 0.5 88.8 8.2 0.5 93.2 11 0.5 98.6 5.4
1.0 93.8 2.9 1.0 98.7 2.4 1.0 97.6 2.6
0.1 83.5 7.3 0.1 85.2 3.2 0.1 93.1 0.5
Simeconazole 0.5 90.1 0.7 0.5 93.7 6.5 0.5 98.1 3.7
1.0 86.0 1.0 1.0 95.8 2.1 1.0 98.6 1.9
0.1 86.4 4.7 0.1 100 4.8 0.1 84.7 7.0
Simetryn 0.5 89.1 4.7 0.5 96.1 3.0 0.5 94.0 5.7
1.0 92.4 2.0 1.0 94.1 2.5 1.0 96.8 3.9
0.1 106 4.3 0.1 109 5.6 0.1 92.3 9.3
Thenylchlor 0.5 91.3 4.6 0.5 94.8 5.6 0.5 100 6.3
1.0 90.1 1.6 1.0 93.4 6.5 1.0 94.1 1.9

a) Mean (n=3)
b) Relative standard deviation of repeatability
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Fig. 3 SRM chromatograms of pesticides
LC-MS/MS conditions are shown in Table 3 and 4.
(A) Standard solution (The concentration is 2 ng/mL for each pesticides.)
(B) Sample solution of rice straw (Spiked at 1 mg/kg of each pesticides)

(Highest intensity peak is shown as 100 % in each segment.)
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3.6 ERE FRRKE O TR

AREOFEETRE O FRZ MRS 572, A R 14 By OFBEEZRML, RINEYIYL
HBRIZE VLN E—27 D SN A 10 N3 L7 biREZRDT-.

Rrm7 hTY—E, S —27 O SN A 10 LLE L 22 5IREIX 0.05 mgkg THY, F7-,
SN LA 3 L 72 HIRIEIX 0.02 mg/kg Tho7e.

RBOT=OI, fAEHHA X7 a7 F T =Lk LT 0.05 mg/kg fHS & (Bf&aEHAIE T 0.05
ng/mL A4 ) 2N L7IZRUBHI SN T, RIS T3 mifHTotr2 £ Lz s 25, o4
IR K OVl UK FE 1L Table 8 D LB Y ThHHo 7=,

ZOMD 13 Ay ORI, ETHEONIZE—27 O SN A 10 LLEE 22 EIT 0.1 mgkg TH Y,
F7z, SNEEA 3 72 2RI 0.03 mgkg THo7-

DTN, FEHA RIZZND 13 DR L LT 0.1 mgkg FYE (Bl T
0.lng/mL FHYM &) ZIRIL7Z3EHZ DWW T, RIEICHEST 3 A0MTOMEFER LI 25, ZOF
YA =R M Ol UG FE 1L Table 8 D B0 TH - 7=

PLEDFER NG, RKiEOR7 a7 NF Y — L OER FRIX 0.05 mgkg, i TIRIX 0.02 mgkg TH
D, ZOM 13 By O EEO TR FIRIT 0.1 mgkg, B TIRIZ 0.03 mgkg THh-7-.

3.7 H:[REIEER
AREOEMHBUIEE 2 MRS 5720, fabb K UWKICEE 14 iy (RvY T7=Fv7, 73
Yy, ALy, 7z )XY, Ao, AR EOF VYR ey 57 g
i, "7 IV —, Xovrnay, BUI ORI AFL (ER) , BUI IRy 7 AF)L
(Z 1K), v AaFy—n, AR ROT=L7 a—L) ZERINL - @i e 2 o C 2L F R
wFEM LTz, MBROMEIILLTO L) TH 5.
1) ekl o
i O R OBLEKIZOWT, 2.1 O LB FR Lo ARE 256 L, SRR\ TERE
10 g 2wV o 7ot%, REIEBMOWMAERER (FREE LTENEN 20 pg/mL) %5476
WBOBTAIC ImL AL TR L. BREBHCOWT, FEIROD 2 ST TRB A i L7-.
2) BhERBR=E
R RSB JE T, — A EE AN B ARRF ARG S B AR JE o 2 —, —WRAEA
AR ST v 2 —ZBEWFSEET, AN LIRS g T, MNIATEOE N EMOKEEE 42
Hilit v & — Rkl SR, it 2 —, Ailatr¥—, R4abRe 2 —, FMEt
A =R ORI T 2 — (G 10 REBR=E)
3) R DfENT
[EBRAIC ~N—T T A XSz RIS 5 FIE O "2 2%(2, Cochran HE, 134U 1 4
7 Grubbs HE K VLT HUE 2 8D Grubbs #ME ATV, SIUEDOIEAN AT - 7 L THEEIGE,
W URSEE OFHEYER 72 (RSD,) M OV [ BUR B O XHEHER 2 (RSD) ZHM L7z, 564
72 RSDp /* 5, {&IE Horwitz & FiV C HorRat 23R 7-. fEHL% Table 9 205 22 ([Z/R L7z,
4)  fE RO
RV T 2 Fy T TERD B R ORI DN T, RN 92.6 KO 93.5 %, RSD, (X%
NZI 3.1 K24 %, RSDpIiZZENEI 4.8 L 1N6.7%, HorRat (3ZiLZ410.33 1046 Th

STz
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7 In IR B R UOWEKIZOWT, SEEEIERT 94.1 210 95.6 %, RSD, IXZEi
6.1 %2 1¥3.9%, RSDRIZZNFI 59 KT15.6%, HorRat [ZZHLH 041 K 1X0.39 THoT-.

A b TIERgD B R OWKIZOWT, FHEIEHTT 94.0 %10 96.3 %, RSD IXZNEi
2.1 21821 %, RSDRIZZENZEN 4.7 KT 6.8%, HorRat [ZZHEH 0.32 X047 THoT-.

7 = ) XY=L TIERRD B R UREKIZOWT, SEEEIERIE 89.9 K TN 93.8 %, RSD, L4
Fi33 K1 3.8%, RSDRIZZINLIL 7.2 TN 7.9 %, HorRat [3ZENE4 049 LT 0.54 ThH-o
7-.

A7 0 = CiERRD b R OWLKIZOWT, FHEILERTT 96.4 TR 96.5 %, RSDIIZIEi
3.6 TV 3.5%, RSDpldZZi 4 5.3 149 %, HorRat 1ZZN 24 0.36 2 (10.34 TH 7=,

FUH A e THERD S ROWEKIZONT, EHREIILERT 93.4 KT 96.4 %, RSD, X%
Zh 3.3 KT3.6%. RSDRIZZTNZH 4.6 KT 5.8%, HorRat 1ZZ 124 0.32 211 0.40 T -
7.

F VB A h e 5Z BMERTIERD D R ORERICOWT, FHEIERIE 94.1 KT 96.8 %,
RSD 1 ZZNZ4 3.0 LTV 4.0 %, RSDRIZZENZIL 3.9 LT 6.6 %, HorRat lZZZ4 0.27 LY
045 THo7z.

RraT 7Y=L THERRD B R OREKIZOWT, SEHEIRIL 91.1 K10 93.7 %, RSD, X
ZNEN 1.8 LN 2.4%, RSDpidZi L4 3.6 (4.2 %, HorRat (XZiE4 025 K 110.29 T
HoT-.

Ry s TERD B R OBEKIZOWNT, RN 94.6 2TV 96.1 %, RSD, X%
2.4 KN 1.8 %, RSDpIZZNEH 5.7 X 6.4 %, HorRat IZZ4E4 039 L1044 THH7z.

YNy 7 AFV (EAR) Tidhgho b R OWKIZOWT, FHEILERTT 93.8 KN
96.1 %, RSD,(XZHEH 3.4 }112.9%, RSDpIZZFNEH 4.7 & TNX5.1%, HorRat ZZFhEh
0.32 11035 ThH o7,

EYU IRy AT (ZK) TiEkah 6 R ORKIZOWT, FEHEUET 94.3 KDY
95.7 %, RSD(XZZ41E4 3.0 % 1N3.1 %, RSDIIZEI 5.8 XTN6.9%, HorRat XZEh
0.40 XX 047 Th-o 1.

VAP =TI B R UWEKIZOWT, FEENERT 89.7 KTV 93.5 %, RSD IXZi
21 3.9 K1 4.1 %, RSDpIZZENZI 5.0 KT 6.7 %, HorRat [TZ1ZE410.34 (1 0.46 ThH -
7.

A NY TERRD B R OWEKIZOWT, FHEILERT 93.7 X T93.1 %, RSDIIZEI £
4.0 2TV 1.5%, RSDpIZZNZEHL 6.4 K TX 8.4 %, HorRat [ZZNE4 044 KL Tr0.57 Th-oTz.

T =7 a— )L TR B L OWLKIZOWT, FHEIET 97.8 LTV 97.7 %, RSD,FZiL
2 3.6 KTV3.0%, RSDRIZZNZH 9.3 K TN4.9 %, HorRat 1ZZNZEH 0.64 211 0.34 Th-
7-.

Wb BAFRAER DG DT,
SEDT, HRBRETHH L7Z LC-MS/MS OfE%: % Table 23 (278 L7=.
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Table 9  Collaborative study results of benzofenap

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.85 1.86 1.88 1.95
2 2.47" 2.48" 1.81 1.82
3 1.74 1.76 1.79 1.74
4 1.83 1.73 1.57 1.61
5 2.02 1.89 1.94 1.85
6 1.83 1.78 1.92 2.00
7 1.97 1.98 1.99 1.98
8 1.88 1.80 1.93 1.96
9 1.77 1.84 1.85 1.88
10 1.98 1.84 2.03 1.91
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.85 1.87
Recovery” (%) 92.6 93.5
RSD:” (%) 3.1 2.4
RSDr"” (%) 4.8 6.7
PRSDR” (%) 15 15
HorRat 0.33 0.46

a) Data excluded by single Grubbs test

b) Rice straw: n = 18; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 10  Collaborative study results of cumyluron

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.65 1.87 1.85 1.71
2 2.42" 2.43% 1.82 1.79
3 1.81 1.83 1.86 1.81
4 1.97 1.81 1.84 1.85
5 2.317 2.25" 2.15 1.90
6 1.70 2.04 2.02 1.89
7 1.95 1.98 1.97 1.94
8 1.88 1.78 1.88 1.95
9 1.89 1.98 1.96 1.90
10 2.01 1.95 2.08 2.05
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.88 1.91
Recovery” (%) 94.1 95.6
RSD:” (%) 6.1 3.9
RSDr"” (%) 5.9 5.6
PRSDR” (%) 15 15
HorRat 0.41 0.39

a) Data excluded by single Grubbs test

b) Rice straw: n = 16; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 11 Collaborative study results of dymron

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.86 1.88 2.00 1.91
2 2.51” 2.41” 1.87 1.81
3 1.79 1.79 1.77 1.75
4 1.86 1.89 1.83 1.81
5 2.35" 1.85" 2.04 1.98
6 1.98 1.88 2.03 2.08
7 1.80 1.88 1.82 1.86
8 1.85 1.78 1.88 1.91
9 1.84 1.88 1.90 1.88
10 2.07 2.05 2.24 2.13
Spiked level (mg/kg) 2.00 2.00
Mean value® (mg/kg) 1.88 1.93
Recovery” (%) 94.0 96.3
RSD:” (%) 2.1 2.1
RSDR” (%) 4.7 6.8
PRSDR” (%) 15 14
HorRat 0.32 0.47

a) Data excluded by Cochran test

b) Data excluded by single Grubbs test

¢) Rice straw: n = 16; Paddy rice: n =20

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 12 Collaborative study results of fenoxanil

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.69 1.87 1.80 1.67
2 2.45" 2.57" 2.00 1.95
3 1.69 1.70 1.80 1.78
4 1.69 1.66 1.77 1.72
5 1.96 1.95 2.04 1.85
6 1.87 1.96 2.13 2.02
7 1.77 1.81 1.95 1.92
8 1.80 1.77 1.86 1.95
9 1.58 1.68 1.65 1.64
10 2.01 1.92 2.08 1.94
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.80 1.88
Recovery” (%) 89.9 93.8
RSD:” (%) 3.3 3.8
RSDr"” (%) 7.2 7.9
PRSDR” (%) 15 15
HorRat 0.49 0.54

a) Data excluded by single Grubbs test

b) Rice straw: n = 18; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 13  Collaborative study results of mepronil
Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.86 2.06 1.97 1.89
2 2.417 2.45" 1.82 1.86
3 1.82 1.87 1.83 1.84
4 1.94 1.82 1.73 1.95
5 2.12 2.02 1.93 2.07
6 1.92 2.02 1.97 2.06
7 1.99 1.99 2.01 2.02
8 1.82 1.73 1.91 1.86
9 1.90 1.88 1.93 1.86
10 2.00 1.94 2.03 2.04
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.928 1.929
Recovery” (%) 96.4 96.5

RSD:” (%) 3.6 3.5

RSDr” (%) 5.3 4.9

PRSDr” (%) 14 14

HorRat 0.36 0.34

a) Data excluded by single Grubbs test
b) Rice straw: n = 18; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 14  Collaborative study results of orysastrobin
Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.80 1.78 1.83 1.86
2 2.46" 2.50" 1.82 1.84
3 1.78 1.80 1.84 1.84
4 1.91 1.75 1.80 1.83
5 2.66" 2.35" 2.13 1.91
6 1.86 2.04 1.95 2.15
7 1.88 1.89 1.91 1.94
8 1.82 1.78 1.88 1.90
9 1.93 1.96 1.99 1.97
10 1.96 1.95 2.12 2.05
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.87 1.93
Recovery” (%) 93.4 96.4
RSD:” (%) 3.3 3.6
RSDr” (%) 4.6 5.8
PRSDr” (%) 15 14
HorRat 0.32 0.40

a) Data excluded by single Grubbs test
b) Rice straw: n = 16; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 15  Collaborative study results of orysastrobin metabolite (5Z isomer)

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.91 1.83 1.85 2.06
2 2.43" 2.44" 1.79 1.82
3 1.81 1.81 1.86 1.84
4 1.81 1.75 1.69 1.76
5 2.40" 2.06” 2.14 1.90
6 1.96 1.92 2.15 2.07
7 1.91 1.92 1.94 1.95
8 1.94 1.77 1.94 1.96
9 1.96 1.93 1.94 1.99
10 1.98 1.89 2.07 2.00
Spiked level (mg/kg) 2.00 2.00
Mean value® (mg/kg) 1.88 1.94
Recovery” (%) 94.1 96.8
RSD:” (%) 3.0 4.0
RSDRr” (%) 3.9 6.6
PRSDR” (%) 15 14
HorRat 0.27 0.45

a) Data excluded by Cochran test

b) Data excluded by single Grubbs test

¢) Rice straw: n = 16; Paddy rice: n =20

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 16  Collaborative study results of paclobutrazol

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.76 1.66 1.77 1.82
2 2.49" 2.46” 1.88 1.89
3 1.78 1.77 1.76 1.80
4 1.77 1.80 1.74 1.85
5 2.36" 1.89" 1.88 1.86
6 1.86 1.92 1.92 2.05
7 1.86 1.87 1.88 1.89
8 1.83 1.81 1.85 1.88
9 1.83 1.85 1.89 1.93
10 1.91 1.86 2.01 1.94
Spiked level (mg/kg) 2.00 2.00
Mean value® (mg/kg) 1.82 1.87
Recovery” (%) 91.1 93.7
RSD:” (%) 1.8 2.4
RSDR” (%) 3.6 4.2
PRSDR” (%) 15 15
HorRat 0.25 0.29

a) Data excluded by Cochran test
b) Data excluded by single Grubbs test
¢) Rice straw: n = 16; Paddy rice: n =20

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 17  Collaborative study results of pencycuron

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.86 1.85 1.88 1.91
2 2.74% 2.72° 2.04 2.02
3 1.87 1.81 1.88 1.86
4 1.87 1.72 1.70 1.66
5 2.09 2.10 2.08 2.00
6 1.88 1.86 2.07 1.95
7 1.94 1.97 1.97 1.97
8 1.88 1.82 1.92 1.94
9 1.76 1.79 1.78 1.77
10 2.03 1.96 2.03 2.02
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.89 1.92
Recovery” (%) 94.6 96.1
RSD:” (%) 2.4 1.8
RSDr"” (%) 5.7 6.4
PRSDR” (%) 15 14
HorRat 0.39 0.44

a) Data excluded by single Grubbs test
b) Rice straw: n = 18; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 18  Collaborative study results of pyriminobac-methyl (E isomer)

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.86 1.68 1.85 1.94
2 2.44" 2.47" 1.84 1.84
3 1.81 1.81 1.86 1.83
4 1.82 1.80 1.82 1.75
5 2.29” 2.07" 2.05 1.94
6 1.86 1.96 1.94 2.12
7 1.92 1.94 1.95 1.94
8 1.91 1.79 1.86 1.88
9 1.97 1.89 1.97 1.94
10 1.99 1.99 2.08 2.03
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.88 1.92
Recovery” (%) 93.8 96.1
RSD:” (%) 3.4 2.9
RSDr"” (%) 4.7 5.1
PRSDR” (%) 15 14
HorRat 0.32 0.35

a) Data excluded by single Grubbs test
b) Rice straw: n = 16; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 19  Collaborative study results of pyriminobac-methyl (Z isomer)

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.88 1.81 1.88 1.82
2 2.48” 2.49” 1.83 1.84
3 1.79 1.84 1.86 1.83
4 1.70 1.76 1.58 1.75
5 2.63" 2.10” 1.95 2.03
6 1.88 1.99 2.00 2.14
7 1.89 1.92 1.91 1.94
8 1.88 1.81 1.86 1.97
9 1.95 1.96 1.97 1.96
10 2.14 1.99 2.09 2.08
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.89 1.91
Recovery” (%) 94.3 95.7
RSD:” (%) 3.0 3.1
RSDR” (%) 5.8 6.9
PRSDR” (%) 15 15
HorRat 0.40 0.47

a) Data excluded by Cochran test
b) Data excluded by single Grubbs test

¢) Rice straw: n = 16; Paddy rice: n =20

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 20  Collaborative study results of simeconazole
Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.82 1.80 1.75 1.89
2 2.40” 2.40” 1.86 1.85
3 1.79 1.76 1.78 1.83
4 1.78 1.66 1.61 1.79
5 2.47° 2.18” 1.94 2.08
6 2.06 1.85 1.96 2.13
7 1.76 1.76 1.93 1.89
8 1.82 1.77 1.80 1.87
9 1.69 1.76 1.71 1.79
10 1.86 1.75 2.00 1.95
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.79 1.87
Recoveryb) (%) 89.7 93.5
RSD:” (%) 3.9 4.1
RSDr” (%) 5.0 6.7
PRSDR” (%) 15 15
HorRat 0.34 0.46

a) Data excluded by single Grubbs test
b) Rice straw: n = 16; Paddy rice: n =20

¢) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 21 Collaborative study results of simetryn

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 1.74 1.69 1.80 1.79
2 2.39” 2.44” 1.80 1.84
3 1.83 1.84 1.87 1.88
4 1.85 1.70 1.72 1.72
5 2.00 2.06 1.97 1.90
6 1.87 1.67 1.54 1.60
7 1.91 1.95 2.01 1.99
8 1.91 1.86 1.93 1.99
9 1.92 1.99 2.07 2.08
10 1.89 2.05 2.08" 1.89"
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.87 1.86
Recovery” (%) 93.7 93.1
RSD:” (%) 4.0 1.5
RSDR” (%) 6.4 8.4
PRSDR” (%) 15 15
HorRat 0.44 0.57

a) Data excluded by Cochran test
b) Data excluded by single Grubbs test
¢) Rice straw: n = 18; Paddy rice: n = 18

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 22  Collaborative study results of thenylchlor

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 2.03 2.01 1.98 2.12
2 2.32 2.37 1.81 1.91
3 1.67 1.81 1.82 1.81
4 1.78 1.67 1.83 1.89
5 2.14 1.96 2.04 1.93
6 1.96 1.99 1.99 2.08
7 1.93 1.96 1.98 2.03
8 1.94 1.84 1.89 1.99
9 1.84 1.92 1.92 1.94
10 2.05 1.94 2.07 2.03
Spiked level (mg/kg) 2.00 2.00
Mean value” (mg/kg) 1.96 1.95
Recovery” (%) 97.8 97.7
RSD:” (%) 3.6 3.0
RSDR” (%) 9.3 4.9
PRSDr" (%) 14 14
HorRat 0.64 0.34

ayn=20

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 23  Instruments used in the collaborative study

Lab. No. LC-MS/MS . LCcoumn
(i.d. x length, particle size)
LC: Agilent Technologies 1200 Series GL Sciences
1 MS/MS: AB SCIEX API-3200 Inertsil ODS-SP

(2.1 mm x150 mm, 5 um)
Agilent Technologies

ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 um)
Agilent Technologies

ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 um)
Agilent Technologies

LC: Agilent Technologies 1200 Series
2 MS/MS: Agilent Technologies 6410

LC: Agilent Technologies 1200 Series
3 MS/MS: Agilent Technologies 6410

LC: Agilent Technologies 1100 Series

4 MS/MS: AB SCIEX API-2000 ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 um)
LC: Waters ACQUITY UPLC GL Sciences
5 MS/MS: Waters Quattro Premier XE Inertsil ODS-SP

(2.1 mm x150 mm, 5 um)
Agilent Technologies

LC: Waters 2695

6 MS/MS: Micromass ZORBAX Eclipse XDB-C18
Quattro microAPI (2.1 mm x150 mm, 5 ym)
LC: Waters ACQUITY UPLC Agilent Technologies
7 MS/MS: Waters Xevo TQD ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 um)
LC: Waters ACQUITY UPLC Agilent Technologies
8 MS/MS: Waters TQD ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 um)
LC: Waters ACQUITY UPLC Agilent Technologies
9 MS/MS: Waters TQD ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 um)
LC: Waters ACQUITY UPLC Agilent Technologies
10 MS/MS: Waters TQD ZORBAX Eclipse XDB-C18

(2.1 mm x150 mm, 5 um)

4 F&OH
BEHH A ISR T S 12 M 14 O ORE (XY T=Fy T, JInay, XA hny,

T/ XY=, ATusl, AVYA ey, FUFR ney 5z BEE, onT T -,

NXevruay, VIR I AT (ER) , BUI RN I ATV (ZK) , YAaFy—n, &

ARV ROT=vrm—)) [ZOWTC, K7 a~ N7T 7207 ARVEESHE 2 W E&

EOFEV S RE~OBEA O FICOVWTHRH LIZEZ A, UTOMENEL, AN HET

bbHEZEZDLNT.

1) BMERIE, X7 v7 b7 —1F0.05~5 ng/mL (FEARE LT 0.00025~0.025 ng) D#iH T
BPEE R L2, Z M 13 Blisy o 23T 0.1~5 ng/mL (FEAE L LT 0.0005~0.025 ng) D #ilH T
BRI Z R LTz,
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FEFED JFRL ¥ & RERIS, BEHAZ T2 b TI0REAIRLIZb D& D 7 DLBET 5 2 & & LTz,
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3) fARLHA RIZOWVWT, =T L00L0EMESEHBRLILEZA, TER=MI LK
(3+2) DOEHIEEIZ 10mL THH TH -7z,

4y fAEHA RIZHONWT, RKECKE->TELONTZZ7a~ N7 T A%, TEEZHTHE—7I1358
SRSV (WAL SW

5) fAEtHA R a7 7 — L LT0.05 0.5 &%0N1.0 mgkg Y& FR&HEERRRF T% 0.05,
0.5 &OF 1.0 ng/mL A &) WNIZ O 13 Aoy DEFE L LT 0.1 mgkg (RAEFHEHAKT T 0.1
ng/mL F4 &) |, 1.0 mgkg MO CGEEMD 20 S DIZHOWTIL 0.5 mgkg) FMEZRML,
KRBT 3 mOHMTOMEZER L, EIEROEOR LIEELZ S LdTo b ZABRGRBERIE LN
7.

6) AREOR7uaT hT7 Y —)LOER TR 0.05 mgkg, Bt FRIZ 0.02 mgkg THY, TOM
13 55y D B3O E & TFIRIE 0.1 mg/kg, #HH FIRIX 0.03 mgkg TH o7

7 T b ROPKICHEEL L TENTH 2 mekg Y EEZ TN L7232 VT 10 REBR=IC
BWTAREBIZHEWFERBRZFER L2 25, BRiFefiRaii.

# &
LRSI L T 2D T2 B R ER NS AT IE R, — MRS AN B AR SR 2 R
M IEE o 2 —, —RMENEN B AR &I o Z —ZEENFERT O A AR SRR v e )F
FEFTICB T D BEBRE SR OBEZR L ET.
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