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Simultaneous Determination of Esprocarb and 4 Pesticides in Rice Straw, Whole-crop Rice Silage
and Paddy Rice for Feed by LC-MS/MS

Satoshi YOSHIMURA " and Youichi WAKAMIYA®

(" Food and Agricultural Materials Inspection Center, Fukuoka Regional Center)

An analytical method was developed to simultaneously determine the levels of buprofezin,
cafenstrole, esprocarb, pyrazolynate and pyrazoxyfen in feed using liquid chromatography-
electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS).

After adding water to samples, buprofezin, cafenstrole, esprocarb, pyrazolynate and pyrazoxyfen
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
InertSep Slim-J C-18B (GL Science Inc.; Tokyo, Japan) and injected into the LC-ESI-MS/MS for
determination of the levels of five pesticides. LC separation was carried out on an ODS column
(ZORBAX Eclipse XDB-C18, 2.1 mm i.d. X 150 mm, 5 um from Agilent Technologies Inc.; Santa
Clara, CA, USA) using a gradient with 2 mmol/L ammonium acetate solution and acetonitrile as
the mobile phase. MS/MS analysis was performed in the selected reaction monitoring (SRM)
mode.

Recovery tests were conducted on rice straw, whole-crop rice silage and paddy rice spiked. Rice
straw was spiked with 0.01 or 25 mg/kg of buprofezin, 0.01 or 0.2 mg/kg of other pesticides
except buprofezin. Whole-crop rice silage was spiked with 0.01 or 15 mg/kg of buprofezin, 0.01
or 0.2 mg/kg of other pesticides except buprofezin. Paddy rice was spiked with 0.01 or 10 mg/kg
of buprofezin, 0.01 or 0.02 mg/kg of cafenstrole and esprocarb, 0.01 or 0.1 mg/kg of pyrazolynate
and pyrazoxyfen. The mean recoveries ranged from 85.6 % to 101 % for buprofezin, 93.6 % to
103 % for cafenstrole, 88.5 % to 104 % for esprocarb, 90.3 % to 98.8 % for pyrazolynate and
86.2 % to 106 % for pyrazoxyfen. The relative standard deviations of repeatability (RSD,)
were not more than 7.1% for buprofezin, 5.2 % for cafenstrole, 7.9 % for esprocarb, 7.1 % for
pyrazolynate and 5.9 % for pyrazoxyfen.

A collaborative study was conducted in nine laboratories, using rice straw, whole-crop rice silage
and paddy rice spiked with buprofezin, cafenstrole, esprocarb, pyrazolynate and pyrazoxyfen in
the following quantities: 25 mg/kg of buprofezin and 0.2 mg/kg of other pesticides except
buprofezin for rice straw, 15 mg/kg of buprofezin and 0.2 mg/kg of other pesticides except
buprofezin for whole-crop rice silage, and 10 mg/kg of buprofezin and 0.02 mg/kg of cafenstrole
and esprocarb and 0.1 mg/kg of pyrazolynate and pyrazoxyfen for paddy rice. For each pesticide,
the resulting range of mean recoveries, repeatability and reproducibility in the terms of relative
standard deviations (RSD, and RSDg) and HorRat, respectively, were 90.5 % to 97.6 % and not
more than 4.4 %, 11 % and 1.1 for buprofezin, 95.8 % to 97.0 % and not more than 7.1 %, 9.6 %
and 0.46 for cafenstrole, 88.4 to 94.0 % and not more than 8.0 %, 10 % and 0.49 for esprocarb,
91.0 % to 99.3 % and not more than 5.2 %, 15 % and 0.71 for pyrazolynate, and 88.3 % to 94.2 %
and not more than 4.0 %, 13 % and 0.65 for pyrazoxyfen.
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This method was validated and established for use in the inspection of buprofezin, cafenstrole,

esprocarb, pyrazolynate and pyrazoxyfen in rice straw, whole-crop rice silage and paddy rice for
feed.

Key words: buprofezin; cafenstrole; esprocarb; pyrazolynate; pyrazoxyfen; liquid chromatograph-
tandem mass spectrometer (LC-MS/MS); electrospray ionization (ESI); rice for feed; rice
straw; whole-crop rice silage; paddy rice; collaborative study
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Buprofezin
2-tert-butylimino-3-isopropy-5-phenyl-
1,3,5-thiadiazinan-4-one

C16H23N30S MW : 305.4
CAS No.: 69327-76-0

0]

A
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)

Esprocarb
S-benzyl(RS)-1,2-
dimethylpropyl(ethyl)thiocarbamate
CisH23sNOS MW : 265.4
CAS No.: 85785-20-2

Cl
Cl
o (0]
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/
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Pyrazoxyfen

2-[4-(2,4-dichlorobenzoyl)-1,3-
dimetylpyrazol-5-yl oxy]acetophenone
C20H16CI2N203 MW : 403.3
CAS No.: 71561-11-0

(0]
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/\N N/N

\>/l
J
Cafenstrole
N,N-diethyl-3-mesitylsulfonyl-1H-1,2,4-
triazole-1-carboxamide
C16H22N4O3S MW : 350.4
CAS No.: 125306-83-4

Pyrazolynate
4-(2,4-dichlorobenzoyl)-1,3-
dimetylpyrazol-5-yl toluene-4-sulfonate
C20H16CI2N203 MW : 403.3
CAS No.: 58011-68-0

Fig. 1 Chemical structures of buprofezin, cafenstrole, esprocarb,
pyrazolynate and pyrazoxyfen
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Table 1  Pesticide standards used in this study

Pesticides Manufacturers Purity (%)
Buprofezin Wako Pure Chemical Industries 99.4
Cafenstrole Wako Pure Chemical Industries 99.6
Esprocarb Kanto Chemical 99.8
Pyrazolynate Kanto Chemical 100
Pyrazoxyfen Kanto Chemical 100

23 HEEROZHE
1) KBy : ZM-100 Retsch B (1 mm 227 U —, AR5 14000 rpm)  CRUK)
2) HLHCE IR 0 SM-100 Retsch 8 (1 mm 227 U —>, [Al#s¥ (fEEE) 1690 rpm)  (BLK
LISk)
3) L O SR2DW ¥ A 7 v 7 B (i HRFREIZL 280 rpm)
4 FI7ETINTI LT U B F NV =0T A InertSep Slim-J C18-B (5T A A& 500 mg)
ez A A o A =R Rl LT b O
5) LC-MS/MS :
LC #F : ACQUITY UPLC System Waters
MS # : ACQUITY TQD Waters
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HWEARH SR, FICER 7 7 A a0ERE TREEZINZ, TOEO—E®&%Z 5000xg T 5
sy O BE L, EEARIEE LC-MS/MS (2 X 2 E I 23 EhAR & L=,
3) LC-MS/MS (2 Xk B HlE
A, WEHREREZ 7B =R Y L—K (4+1) T 500 fFICFHIR L2 L O BRIEATE
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T HIESM % Table 2 X V3 TR L7T-.

Table 2  Operating conditions of LC-MS/MS
Column ZORBAX Eclipse XDB C18, Agilent Technologies
(2.1 mm i.d.x150 mm, 5 pm)

Mobile phase 2 mmol/L Ammonium acetate solution - acetonitrile (4:1)
— 15 min — (1:9) (hold for 5 min)—(4:1) (hold for 10 min)

Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)
Mode Positive

Source temperature 120 °C

Desolvation gas N2 (650 L/h, 350 °C)

Cone gas N2 (50 L/h)

Collision gas Ar (0.25 mL/min)

Capillary voltage 3.5kV
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Table 3 MS/MS parameters

Precursor Product ion Cone Collision
Target ion Quantifier  Qualifier voltage energy
(m/z) (m/z) (m/z) V) (eV)
. 201 — 14
Buprofezin 306 35 EE—
— 116 18
100 — 16
Cafenstrole 351 20 _—
— 72 36
91 — 25
Esprocarb 266 35
— 71 20
91 — 37
Pyrazolynate 439 45 _—
— 173 19
91 — 35
Pyrazoxyfen 403 45 _—
— 105 23
4) 7t %
oM/ SRM 70~ M7 T Ahb e —7 BHELOE S 2RO THREMRZIERL, HEHo
HEEELRE L.

e, EEIEOBE%A Scheme 1 (TR L7z,

Sample 10.0 g (300 mL of Erlenmeyer flask)

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

—filter through No.5B under reduced pressure

wash with 50 mL of acetone

—fill up to 200 mL with acetone
InertSep Slim-J C18-B (500 mg)

prewash with each 5 mL of acetonitrile and water

add 20 mL of water to 2 mL of sample solution

apply sample solution

wash with 5 mL of water-acetonitrile (3:2) (twice)

elute with 9 mL of acetonitrile-water (4:1)

—fill up to 10 mL with acetonitrile-water (4:1)

centrifuge for 5 min at 5000xg
LC-MS/MS

Scheme1  Analytical procedure for esprocarb and 4 pesticides in rice straw, whole-crop rice
silage and paddy rice for feed

3 HERRUER
3.1 fRE#f
2.2 D HTHES THRM L7245 RERAHEERR K 5 uL 2 LC-MS/MS IZIEA L, 55472 SRM 7
B~ N T ALY HBEEPNESEHOTREREZER L. SO ZRERO —FIE,
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Fig. 20 EBYVTHY, 7707V %34 0.05~10 ng/mL (JEAZ L LT 0.00025~ 0.05 ng fH
M) O CEMRMEEZ R L.

Buprofezin

Cafenstrole

Esprocarb

Pyrazolynate

Pyrazoxyfen

Fig. 2
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Calibration curves of buprofezin, cafenstrole, esprocarb, pyrazolynate
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and pyrazoxyfen by peak area (left) and peak height (right)
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Table 4  Elution pattern from InertSep Slim-J C18-B
Recoverya) (%)

acetonitrile-water

Feed types Pesticides
(2:3) (4:1) (4:1) (4:1) Total
10 mL 0~8mL 8&9mL 9~10mL
Rice straw  Buprofezin 0 90.4 0 0 90.4
Cafenstrole 0 97.4 0 0 97.4
Esprocarb 0 95.8 0 0 95.8
Pyrazolynate 0 89.0 0 0 89.0
Pyrazoxyfen 0 101 0 0 101
Whole-crop  Buprofezin 0 91.3 0 0 91.3
rice silage  Cafenstrole 0 102 0 0 102
Esprocarb 0 99.8 0 0 99.8
Pyrazolynate 0 102 0 0 102
Pyrazoxyfen 0 98.6 0 0 98.6
Paddyrice = Buprofezin 0 94.4 0 0 94.4
Cafenstrole 0 101 0 0 101
Esprocarb 0 105 0 0 105
Pyrazolynate 0 96.4 0 0 96.4
Pyrazoxyfen 0 107 0 0 107

a) Mean (n=3)

33 ¥ MU v REROMR
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AEHEGRIZ DN, 2.2 D 3NTHE - THREL L7 [FIRE O BRI K95 ¥ — 7 i FE b % a8 L
el A, E— 7 EELIE 83~109 % ThH YV, FEFEITHAE~ M) v 7 AKX D REREELZ
FA5ZERKHERTH T,
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Selected reaction monitoring chromatograms of blank rice straw and standard solution

(Vertical axis: Intensity (unit: arbitrary units) / Horizontal axis: Retention time (unit: min))
(Arrows indicate the retention time of pesticides.)
A: Standard solution (0.1 ng/mL: 0.0005 ng as each pesticide)

B: Rice straw
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3.5 EANIEIERER

fAELHA RIZONWT, 77 r 72V LT, b 5HIZ 0.01 T 25 mg/kg MY & (Rf&ilk
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(I AEFBHA TR T4 0.225 TV 0.675 ng/mL #HY &) , BIKIZ 0.01 X TY 10 mg/kg HHY & (i
HRABHAR P C4& 0.1 XUV 0.2 ng/mL fHY &) , W7 = A br— L KR ATr LT & LT,
Fa 512 0.01 X1V 0.2 mg/kg Y& (REREHAK T T 0.1 X1V 2 ng/mL tHY &) , WCS IZ
JERHIC AR LT 0.01 KON 0.2 mg/kg FAY & (&Rl ©4& 0.225 KON 4.5 ng/mL #74
i), K2 0.01 &TR0.02 mg/kg fHY & (R&HABHAKEF T4 0.1 X1V0.2 ng/mL fHY &) , ©
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PIEl Y 3 K OVl U RS & SR & 7.

£/, WCSIZOWTIHEMOKGEREE 60 %EBEL, FYWHRE~OWHBEIL, K Ok
e R 60 %) TIRE=EEZY OKDEAE10%) TIRE 225 OXNERDT-.
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UG EE TR E R 22 (RSD,) & LT 7.0 %ULT, 7= A br—/LZ 0 TR RN
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[B]L R L 86.2~106 %, T DMK LIS X RSD, & LT 5.9 %Ll FORRMENE S NT-.

B, o SRM 7 a~ 7T AO—f% Fig. 4 IR LT,
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Table 5 Recovery for pesticides

Feed types
.. Spiked level Rice straw Whole-crop rice silage Paddy rice
Pesticides
(mg/kg) Recovery” RSD;”  Recovery’ RSD.’  Recovery” RSD;”

(%) (%) (%) (%) (%) (%0)

0.01 90.0 7.1 95.0 1.7 101 3.5

) 10 — — — — 99.9 2.4
Buprofezin

15 — — 85.6 3.6 — —

25 99.3 5.2 — — — —

0.01 93.6 5.2 98.1 2.4 96.6 33

Cafenstrole 0.02 — — — — 98.0 4.2

0.2 94.9 3.1 103 2.1 — —

0.01 97.0 4.7 104 1.3 92.4 6.2

Esprocarb 0.02 — — — — 88.5 7.9

0.2 98.0 4.4 103 1.9 — —

0.01 97.5 1.8 92.0 7.1 96.7 3.2

Pyrazolynate 0.1 — — — — 98.8 5.3

0.2 93.7 3.6 90.3 6.3 — —

0.01 88.3 5.9 97.6 2.0 86.5 1.3

Pyrazoxyfen 0.1 — — — — 86.2 5.0

0.2 92.6 3.1 106 1.2 — —

—: Not tested

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



44 fREHFZEH S Vol. 41 (2016)
A B
16000 ) 16000
Buprofezin ~— Buprofezin
12000 306 > 201 12000 306 > 201
8000 8000
4000 4000
o T T T T ] T 1 0 1 T T T T ] T 1
11 12 13 14 15 16 17 18 11 12 13 14 15 16 17 18
10000 10000
- Cafenstrole - Cafenstrole
351> 100 351> 100
5000 5000 |
0 - T T T T T T 0 ! 1\1_ T T T T T 1
11 12 13 14 15 16 17 11 12 13 14 15 16 17 18
20000 20000
— Esprocarb —— Esprocarb
266 >91 266 >91
10000 10000
0 T T T T T T T 0 I T T T 1 T T 1
11 12 13 14 15 16 17 11 12 13 14 15 16 17 18
100000 - 100000
——Pyrazoynate e Pyrazoy nate
439>91 439>091
S0000 - 50000
0 T 1 T T T T o T T T T T T T 1
11 12 13 14 15 16 17 11 12 13 14 15 16 17 18
45000 - 4
e Pyrazoxyfen 5000 e Pyrazoxyfen
30000 - 403>91 30000 403>91
15000 - 15000
o T 1 T T T T o I L} L} T T T T 1

11 12 13 14 15 16 17

Fig. 4

11 12 13 14

15 16 17 18

Selected reaction monitoring chromatograms of each pesticide

(Vertical axis: Intensity (unit: arbitraty units) / Horizontal axis: Retention time (unit: min))

A: Standard solution

Buprofezin, cafenstrole and esprocarb (0.2 ng/mL: 0.001 ng as each pesticide)

Pylazorynate and pylazoxyfen (1 ng/mL: 0.005 ng as each pesticide)

B: Sample solution of paddy rice

Spiked at 10 mg/kg of buprofezin (0.2 ng/mL as buprofezin ), 0.02 mg/kg of
cafenstrol and esprocarb (0.2 ng/mL as each pesticide), and 0.1 mg/kg of

pylazorynate and pylazoxyfen (1 ng/mL as each pesticide)

" buprofezin: diluted sample solution 500-fold with acetonitorile-water(4:1)
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3.6 & FREOHH TR

REOERETIRE OB FIRA BT 5720, AEHA T T 7 =D 2N, RN
EGRBRIC L VB ONDIE—27 D SN N 10 KON 3 L7 biREERDT-.

ZORER, HoONTE—7 O SNMR 10 L E L2 2REIL0.01 mgkg THY, £z, SN LN
3 LB EIX 0.003 mgkg ThHomZ Enn, BB (WCS IXJEEZY) FoE&E TFRIZ 0.01
mg/kg, i FFRIX 0.003 mg/kg TH - 7.

723, Table 5 [T/ L72&BY, MiZERE NRIREIZH T 2MEINGURE RIZRLFTH - 72,

3.7 AR

AEOEMBBEE Z MR T 5720, REIEEH, MO RO 2 fE @ X 53t
[ R A& FE it L7z

HmEl s LT, bbbl 772V e LT 25 mgkg MY BTN 72 A b —
L, TATAHLT, BTV UF—RROET Y FL 722 LTENRER 0.2 mgkg HHYE
(oA AREF 10 gicff LTI mL i 7 77220250 pg NS 7 = A ha—)b, TR
TaHNT, EIVIVR— MR T XU T 2 K2 ug EEHT HIRAEHER A 1 mL RN
Z, WCS (R##) o7 7n 7=y LT33.75 mgkg S BT NNCH 7= A ba—)b, =
ATahNT, BTV IVR— b RRE TV FT 72 LTENREN 045 mgkg FHME (O
ARt 10glct LTImL iz 7e 72y 3375ug WA 7= A br—Jb, =R Rl
N7, BTV VR RO T F T 2% 45 ug 2581 2IRAEREREZ 1 mLIEN) %,
MoKIC77r 722 LT 10 mgkg FHYNE, W72 Abr— L k=27 w7 e LT
FNEI0.02 mgkg W RNICETZ Y U R— MK ET VX722 & LTENLEI 0.1 mgkg F84
B OARE10gIlcd LT ImLFIc7 e 720100 ug, H7 =2 A b —L kR 27
AT 02 ug T E T Y ) R = EORET Y X720 1 ng 25087 2REGEMEREZ 1 mL
W) %, TNENARBREIC CTHONBMEORTBIZHRM L TR L2232 v

¥, WCS IFREY UKD EHE 60 %) TiRE=EEZY OKOEHE 10 %) TRE 225 O
XCTHE L oEZzHREIEL2 L& LT

ZMABRET, —BRMEEN BRSO & ¥ —Z BT, — M EE AR SRR
SWEERT, REEE RS S S AR S PE T RAFICET, MNZAT BUE N EMOKPETE B 2 i
fiie v 2 —IEf R AR, FLRE % —, Fiiedtr ¥ —, R4 vEE 2 —, FffEE
A= ROFE@ER T 2 — GFIRBRE) Thol-. MBEOMITICHOWTIE, EBEMIC A —FF
A RS- HFERBRICEES 5 FIE ' PE225 %12, Cochran #iE, SMUE 1 8D Grubbs #i7E M O
SRV 2 fHl D Grubbs #E A 4TVY, SMUIED A ME A 8 L7 ECEHREINE, #K LEE (RSD,)
KO FFEREE (RSDR) #E ML, 547 RSDr /5, fEIE Horwitz 2. P4 H\ T HorRat
R 7.

FEEIT Table 6~10 D& BY Thot-. 77Xu 7= izonTEb b, WCS MUK IZH
WTC, EHENRERIE 90.5, 92.4 2TV 97.6 %, RSDIZZFNE42.7, 2.9 X144 %, RSDRiLZil
Zh 10, 11 %W 7.7 %, HorRat IZZNEH 1.1, 1.0 K 0.68 THo/z. BT = A ba—/L|C
OWNTIEREH B, WCS L OBLKIZHOWT, FEHEIEERT 96.1, 95.8 KT 97.0 %, RSDIEZh %
2.5, 3.0 KON7.1 %, RSDpiIZNZ4 9.4, 7.7 XTN9.6 %, HorRat [XZN 4L 0.46, 0.38 K
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044 Tholz. ZATBHNANTIZONTIIREDL L, WCS KUHRLKIZOWT, FEXJEIET 89.3,
88.4 (X 94.0 %, RSDIZZENEI 4.6, 3.3 LT 8.0 %, RSDpIZN <4 10, 7.3 LT 7.1 %,
HorRat [ZZ#Z41 0.49, 035 X032 Tholo. BTV U Rx—MIOWTIEHfEHLH, WCS KW
PRI DWW T, FEHEIERIE 94.1, 91.0 TN 99.3 %, RSD IIZH 4L 1.8, 52 KN 4.5 %,
RSDR 1ZZ 24 15, 13 Jx Y 8.8 %, HorRat (XZ4E4 0.71, 0.65 X T* 040 THholz. BTV
X7 2OV D, WCS RUMLKIZOWT, EHREIIEIL 88.3, 89.3 TN 94.2 %,
RSD, IZZ 241 4.0, 3.8 XN 3.8 %, RSDpIZENZEIL 13, 8.9 KN 8.7 %, HorRat (ZZIZH
0.65, 0.43 1 0.40 Th -7z,

7k, —HOKR T HorRat OfEDY 0.5 Z FTEIZ b ORH o7, ERDO—2E LT, Ko
EOEIENEEEILRRRZ EM L -4 XY V7 n AR EDONELFR—T, LHEBOEETH
LT ENEBEZ LN,

BEDTW, FikBRE T L7z LC-MS/MS OFfE%E % Table 11 (278 L7z,

Table 6  Collaborative study for buprofezin

Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)

1 22.5 22.8 15.3 13.9 10.6 10.1
2 24.6 23.7 15.0 14.9 9.87 9.79
3 16.4 17.4 10.8 11.0 8.45 8.00
4 23.9 23.7 15.5 15.2 8.97 10.0
5 22.6 21.7 12.6 12.8 9.43 9.18
6 22.3 21.5 12.3 12.4 10.2 9.97
7 24.4 25.0 15.2 15.1 9.89 9.78
8 24.4 22.7 14.4 13.6 11.0 9.76
9 24.0 23.8 14.7 14.9 10.1 10.5

Spiked level (mg/kg) 25 15 10

Mean value (mg/kg) 22.6 13.9 9.76

Mean recovery Y (%) 90.5 92.4 97.6

RSD: ” (%) 2.7 2.9 44
RSDk ° (%) 10 11 7.7
PRSDr ¢ (%) 10 11 1
HorRat 1.1 1.0 0.68
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  Collaborative study for cafenstrole
Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)
1 0.185 0.174 0.191 0.184 0.0176 0.0222
2 0.195 0.198 0.197 0.206 0.0196 0.0183
3 0.149 0.159 0.160 0.162 0.0184 0.0164
4 0.213 0.216 0.215 0.211 0.0225 0.0215
5 0.193 0.189 0.191 0.194 0.0216 0.0196
6 0.204 0.204 0.194 0.196 0.0208 0.0214
7 0.194 0.185 0.197 0.185 0.0183 0.0174
8 0.194 0.191 0.199 0.197 0.0175 0.0183
9 0.203 0.212 0.176 0.193 0.0187 0.0192
Spiked level (mg/kg) 0.2 0.2 0.02
Mean value ' (mg/kg) 0.192 0.192 0.0194
Mean recovery Y (%) 96.1 95.8 97.0
RSD: ” (%) 2.5 3.0 7.1
RSDr © (%) 9.4 7.7 9.6
PRSDr * (%) 21 21 22
HorRat 0.46 0.38 0.44
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 8 Collaborative study for esprocarb
Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)

1 0.186 0.172 0.182 0.178 0.0168 0.0176
2 0.184 0.183 0.186 0.190 0.0175 0.0185
3 0.134 0.154 0.147 0.155 0.0219 0.0195
4 0.196 0.186 0.192 0.185 0.0191 0.0197
5 0.171 0.170 0.170 0.174 0.0192 0.0172
6 0.181 0.170 0.172 0.169 0.0202 0.0192
7 0.175 0.180 0.184 0.180 0.0179 0.0188
8 0.184 0.171 0.190 0.187 0.0190 0.0176
9 0.201 0.215 0.161 0.181 0.0181 0.0207

Spiked level (mg/kg) 0.02

Mean value * (mg/kg) 0.0188

Mean recovery Y (%) 89.3 88.4 94.0

RSD: ” (%) 8.0
RSDr ¢ (%) 10 7.1
PRSDr ¢ (%) 21 21 22
HorRat 0.32
a) n=18

b) Relative standard deviation of repeatability within laboratory

c¢) 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 9  Collaborative study for pyrazolynate

Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)
1 0.159 0.156 0.193 0.196 0.102 0.0981
2 0.160 0.161 0.161 0.177 0.0951 0.0936
3 0.144 0.151 0.162 0.147 0.101 0.104
4 0.218 0.217 0.228 0.217 0.113 0.111
5 0.161 0.155 0.147 0.169 0.108 0.0945
6 0.173 0.170 0.181 0.186 0.103 0.103
7 0.144 0.141 0.154 0.171 0.0774 0.0892
8 0.173 0.174 0.186 0.184 0.0935 0.0923
9 0.207 0.200 0.202 0.216 0.104 0.105
Spiked level (mg/kg) 0.2 0.2 0.1
Mean value ” (mg/kg) 0.170 0.182 0.0993
Mean recovery * (%) 94.1 91.0 99.3
RSD: ” (%) 1.8 5.2 45
RSDk ¢ (%) 15 13 8.8
PRSDr * (%) 21 21 22
HorRat 0.71 0.65 0.40
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 10  Collaborative study for pyrazoxyfen
Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)

1 0.183 0.159 0.184 0.185 0.0943 0.0934
2 0.158 0.157 0.165 0.169 0.0789 0.0767
3 0.133 0.140 0.147 0.156 0.0970 0.0952
4 0.209 0.206 0.210 0.194 0.108 0.108
5 0.163 0.154 0.170 0.167 0.0952 0.0859
6 0.196 0.186 0.183 0.184 0.0993 0.0937
7 0.179 0.173 0.184 0.181 0.0932 0.100
8 0.187 0.194 0.193 0.195 0.0907 0.0949
9 0.203 0.198 0.163 0.184 0.0924 0.0987

Spiked level (mg/kg) 0.1

Mean value * (mg/kg) 0.0942

Mean recovery Y (%) 88.3 89.3 94.2

RSD: ” (%) 3.8
RSDr ¢ (%) 13 8.7
PRSDr ¢ (%) 21 21 22
HorRat 0.40
a) n=18

b) Relative standard deviation of repeatability within laboratory

c¢) 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 11

Instruments used in the collaborative study

Lab.No.

LC-MS/MS

LC column
(i.d.xlength, particle size)

LC: 1200 Series, Agilent Technologies
MS/MS: API-3200, AB Sciex

Inertsil ODS-SP, GL Science
(2.1 mmx150 mm, 5 pm)

LC: LC-20A, Shimadzu
MS/MS: API-4000, AB Sciex

Inertsil ODS-SP, GL Science
(2.1 mmx150 mm, 5 pm)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

UPLC BEH C18, Waters
(2.1 mmx150 mm, 1.7 um)

LC: ACQUITY UPLC, Waters
MS/MS: Quattro Premier XE, Waters

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 pm)

LC: Nexera X2, Shimadzu
MS/MS: LCMS-8040, Shimadzu

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 pm)

LC: 1200Series, Agilent Technologies
MS/MS: 6410 Triple Quad LC/MS,

ZORBAX Eclipse XDB-C18,
Agilent Technologies

Agilent Technologies (2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18,
LC: ACQUITY UPLC, Waters . cpse .
Agilent Technologies

MS/MS: ACQUITY TQD, Waters

(2.1 mmx150 mm, 5 pm)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 pm)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 pm)

4 F&EOH
SR A RITHRE T D7 7 e 7 = DU IZHOWT, JFRL 4 I, LC-MS/MS % V7= & &
DEE AT HIE~OBEHA DA FICOWVWTHRF L2 2 A, BT LB EIT 2 IEHIEEE &% 10 mL
MO ImMLIZEREL, UTORERGONT-Z 00, EHNARETHL EEZZ DN,
1) MEHIT, 0.05~10 ng/mL (FEAE & LT 0.00025~0.05 ng) DHiPH THEMRMEE R LT,
7B, BEBREHRIZBT D24~ MY v 7 ZOEMNENEER O E%Eﬁ,77m7lvykb
T, FEH 512 0.1 & TV0.5 ng/mL A4 EE, WCS 12 0.225 %10 0.675 ng/mL A7 4 #EE, FLKIZ 0
FOV 0.2 ng/mL AHYSEE, W72 A PR — ARV ZTFahLTE LT, MbbiZ 0.1 L2
ng/mL AH4 I, WCS (2 0.225 & (V4.5 ng/mL FHEHEE, K2 0.1 L TN 0.2 ng/mL 54,
VYRR Y X7 2 LT, Mo HIZ 0.1 KON 2 ng/mL FHYMIRE, WCS I
0.225 Jx OY 4.5 ng/mL FH MRS, FUKIZ 0.1 X OV 1 ng/mL PSR EE & L 72,
2) KRBTV ONDRENAKICONWT~ Y v 7 AR E2MHR Lo R, FEETR~ MY
VI AR DREREELZZITHZ LR PERRETH - T-.
3) fAELHA RIZHONT, KiEIZiE-> TNz e~ N7 T LI2I1%, EEZGITHE—7 138D
LN Tz,



52 fREHFIE S Vol. 41 (2016)

4y 7772Vl LTHDHIZ0.01 LT 25 mg/kg B &, WCS (R HhIc#H) 12 0.01 L
15 mg/kg MY &, FIKIZ 0.01 XV 10 mgkg FHY &, W7 2 A hr— VRN AT a LT &
LCREbD B R WCS (B Ic#E) 12 0.01 LT 0.2 mg/kg Y&, #KIZ 0.01 KO 0.02
mgkg Y% E, 7YV IUX—FEROET VX720 L0 TC, Mbb KR WCS (¥ HIC#
F) 120.01 F0Y0.2 mg/kg AHY &, FLKIZ 0.01 KX TN0.1 mgkg Y BEE2ZFNENEML, KB
£ 0 3EOHMT oM 2 ke L, [ LR OWE UK 2 Rz & 2 A BRI ERE /5T,

5) ARBICBT2EEEOEE FRIE, 7B (WCS XEEZY) HT 0.01 mgkg, MH FIRIZ 0.003
mg/kg Toh o7z

6) b blc77mr 7 LT 25 mghkg HYE, 7772V UANOKREEKE L TENRE
0.2 mg/kg MY E, WCS (A#) (o7 7n 7= LT 33.75 mghkg Y E, 7707 =
CUUNDOKEIK L L TENEL 045 mg/kg Y E, HKIZT7T T rT7 2V L LT 10 mg/kg
MR H T2 A RR— LR T AT LT L LTCERZR 0.02 mgkg, ©F YU 53— kKO
7YX T2 LTENEN 0.1 mgkg HHY EZEM L7232 T 9 S BR=EIZB VTR
HBICEWFRBREZER L& 25, BgREREEL.

# &
LFEFBRICSIN L Tz i2nic — W HIE N BARR MO & > ¥ — LB JERT, — M EE A&
rin B BEAR A T 2 BOU SRS I M O[] 2 36 1 [R5 i 5 2 D8k 5 E T RATF R AT IS 6 1 % BEAR B &A1
BHOBEZRLET.
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