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Additional Consideration and Collaborative Study of Determination Method of Fipronil
in Feed by LC-MS/MS

TAKEDA Zenya™', KURASHIMA Chinami*?, SHIRAI Sae"!, NAZUKA Eiichi*' and MAKINO Daisaku ">
(*? Nagoya Regional Center, Food and Agricultural Materials Inspection Center (FAMIC), *? Nagoya
Regional Center, FAMIC (Now Food Safety and Consumer Affairs Bureau, Ministry of Agriculture, Forestry
and Fisheries of Japan), ** Fukuoka Regional Center, FAMIC)

We have studied a quantitative determination method of the concentration of fipronil in feed using
a liquid-chromatograph electrospray-ionization tandem mass spectrometer (LC-ESI-MS/MS), and
conducted a collaborative study.

Having added water to a sample, fipronil was extracted with acetonitrile, and the extracted solution
was filtered. The filtrate was then purified with liquid-liquid extraction and SPE column (InertSep
GC/PSA, GL Sciences Inc.; Tokyo, Japan), and injected into a LC-MS/MS to determine the
concentration of fipronil. LC separation was then carried out on an ODS column (Capcell Pak C18
MG 1II, 2.0 mm i.d. x 150 mm, 3 pm, Osaka Soda Co. Ltd.; Osaka, Japan) with a gradient of 2
mmol/L ammonium acetate aqueous solution and 2 mmol/L ammonium acetate methanol solution
as a mobile phase. In the MS/MS analysis, the negative mode electrospray ionization (ESI-) was
used.

As documented in the previous report, it was clarified that the recovery of fipronil in rice straw can
be improved by the use of NaOH solution (0.5 w/v%) instead of phosphate buffer in liquid-liquid
partition. In this report, we investigated whether the method of using NaOH solution can be
applied to feeds other than rice straw. However, we concluded that the method was not applicable
to feeds other than rice straw due to operational problems or low recovery of fipronil.

A collaborative study was conducted by ten laboratories using formula feed for layers, formula feed
for beef cattle, wheat, alfalfa hay, rice straw and whole-crop rice silage (WCRS). Those materials
were added with fipronil according to the following specifications: 0.01 mg/kg for formula feed for
layers, 0.0016 mg/kg for formula feed for beef cattle, 0.002 mg/kg for wheat, 0.18 mg/kg for alfalfa
hay, 0.25 mg/kg for rice straw, and 0.25 mg/kg for WCRS. The resulting mean recoveries ranged
from 68.8 % to 82.4 %. The repeatability and reproducibility in the form of relative standard
deviation (RSD; and RSDg) were less than 8.2 % and less than 9.9 % respectively. The HorRat
was less than 0.45.

This method was thus validated as useful for inspections of fipronil in feed.

Key words: fipronil; liquid-chromatograph tandem mass spectrometer (LC-MS/MS); electrospray
ionization (ESI); feed; collaborative study
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1 % £l

T4 m= ML, T VBT Y LROFBAITHY, BRI L CHRREEMH 2 HES S
ZEWEVEBRERERT EE A DN TS D FAETIE 1996 FICH) Bl 2GR I v, =
EMSEITARE OB RETH D, WA TITKE, A=A V7, a—a vy K0T VT EEICE
WT, EO9HAZL, LeMnh, KERVREEORYIT NI, REFIIEENHD Y. HD
EofttpoEaEME E LT, Ak, KE, NEKRRT A ET 0002 mgkg, £2HAHZLT
0.02 mg/kg, ~-A 2T 0.01 mg/kg, Fiii> 5 T 0.2 mgkg, FRREEMEL (LLF TWCRS] Lwvwo. )
TO0.1 mgkg EIEFHEIZLVED LTINS 9,

AR D7 ¢ T = L OGHTEE, SRR ZBW TR~ N7 T T ERERSHTEHNC X
LHFONENNE SN TEY, TR FRIZ0.0Imgkg THDH. SEE, fAETFO7 4 Fo=10
REBOLERTONTZZ &b O, BRI L THo 0 S 2R OOIMEDORENREE L S
.

IRET, BRMEIEAN B AR SBRENSE L oME PRI, RO T 0 7 a = Lok
sua~ 777807 MREESHE (LLF TLC-MS/MS] &0 9. ) 12 X DTk OfEHY T &
WEAONFHO R B EZRFTLIZE Z A, b bIZBWTHIEMEWMEA AR bl Y. 207,
KB OIFRD D ORHIEIZ OV TEZR DBE 21TV, WIKZBOEIZHWD 0.5 mol/L U o Ptk
HWORDVIZ, 0.5 wiv% Kb N U LEKRE MWD Z & CTEIENSET S Z L2 60
Lz 9.

AlEl, IR ELREIZ 0.5 wiv% JKEE(ET N U U LESIRE FV 2 HIEIZ DWW TR DS D BT
LA TELI AR L. 72, ZHETO05 mol/L U U EEREEKRO pH fAEICHW D RIEE (1
mol/L ¥ 3% 1 mol/L KE{bF b U 7 A & LTWaD, ARITEE K ZMALT 2352 F T
pH ST R&E T 57, 0.5mol/L U U EEFEMEIR O pH #EEIL [V U@ (1+10) XX 1 mol/L K
itV o) #AWDHZ &L L, YEBEEROPEIEDOERIZL D7 4 T m = LD HER~D
BN L 2R Lz, S50, @Bk 2 Ao 3E RS A I L, Rk AT R YE A~ DI
DA[RERF LD T, TOMEEZHETD.

BT 4 T = L OREEREEZLLTO Fig. 1 IR Lz,
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Fipronil
5-amino-1-(2,6-dichloro-4-a,a,a,-trifluoro-4-p-tolyl)-4-
trifluoromethylsulfinylpyrazole-3-carbonitrile
C12H4Cl2FeNsOS  MW: 437.1  CAS No.: 120068-37-3

Fig. 1 Chemical structure of fipronil

2 EERAE
BT
E S B B AEE, IR, E9LATZ LEOERE (Y7 7 v 7 7 i) 1%, TRENE
T 1lmmDAY Y — 2 ZE LTBiscmiL, otk s L7z, WCRS 1L, 60 °C T 10

Wp IR 0%, SIS PNICERE L CREL L7z, RRICHREL, S HREE L.

728, MEHZHWEE AL OB S E A % Table 1 IR L7,

Table 1 Compositions of the formula feed

Formula feed type Ingredient type PI‘Op((;"[)lOIl Ingredients
o
For layers Grains 61 Corn
Brans 1 Rice bran
Oil seed meal 22 Soybean meal, corn gluten meal, rapeseed meal
Animal by-products 6 Swine and poultry by-product meal, fish meal, feather meal
Others 10 Calcium carbonate, animal fat, calcium phosphate, salt,

oyster shell, feed additives

2.1.2

1)

A

TER=FU, TEFAKRONFY GRS - PCB B Z Wz, A% —id
LC-MS H (L7 A v AFepiskiy) 2w, b MU oa, EEE, KoY oL,
KEEIET R Y U A, WiEET U UL (HEK) , Ve, UVBAKEZAY U AKRDY K
TV T LTRERRAE W2, 1 mol/L BEfEY E=U AERITEERKRIE 7 v~ 77 7 H

(BL7 ANV AFEMERE) 2 Hv/-. KiZ LC-MS Ho#EHiAK (17 A v AFEHisk i
IRBE B L) X Milli-Q Advantage (Merck Millipore 8) (2 % v k58 L 728 #tizk (JIS K0211
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D 5218 I[ZEFR I NI HIAK) 2RV,
2) 0.5mol/L V »EfE@E R (pH 7.0)
UUgKFEZAY 75527 g kO UEEZKFEHV T L3302 g 528D, KK 500 mL (2%
L, UrBg (1+410) 3XiX 1 mol/L KER{L A V 7 LR %2 AW T pH % 7.0 \ICFRIE L=, K&
ZTCIL & L7
3) T4 7 e = VEERER
74 7 r = VRS (BT A L AROEHEER, MEE 99.4 %) 20 mg Z IEfEIC & > T 100 mL
DEETTAICAN, TR AZMATEHENL, BICERE CREEEZNZ T7 0 o=
HEEFIEZFAB L (ZOoR ImLix, 74 70=1,1LT02mgaaH) .
FEHICELT, 74 7= VRO —E&Z A X/ — /L TIEMIZHRL, 1 mL HIiZ7
4 Fr=)LELTERERN 0.1, 02, 04, 06, 08, 1, 2, 4, 6, 8 10, 20, 40, 60, 80 }
W 100ng & H T 5B EEHERZ TR L 7.
2,13 HEEKOEGE
1) ¥tk .
e 1 (BAEEE, hEEOE S AT L)
ZM-200 Retsch # (HB#E 1mm 27 UV —, ffi FHFF[A#55 18000 rpm)
R 2 (AR, fab H OV WCRS A)
SM-100 Retsch 8 (HEI& 1mm 22 U —>, [EEEH (4K 1690 rpm)
2) IEEIHE: Ly 2 —H—SR2W XA T v 78 (AR S 9 % 300 rpm)
3 V9754 M=K/ 2F LTV TIVN-TRENAL YN DTNV EEE I = T A
(UUF T2=8F 4] &5, ) :InertSep GC/PSA (500 mg/500 mg) ¥ —T/LH A = il
4) AT T 7 404 — : DISMIC-25HP (fL£% 0.20 um, [EA£E 25 mm, B/KM PTFE) HVEJEAK
il
5) LC-MS/MS :
LC ¥} : ACQUITY UPLC System Waters
MS #f : ACQUITY TQ Detector Waters #
214 EEHIE
) fhoH
SATEEE 10.0 g R, Fib b KON WCRS (£5.0g) &> T200mL O =fA 77 2=
IZAAL, K 1SmL 2%, 30 0MEFER, FIZ27E =KV 100mL 2%, 30 53HHE D &
FCHHLEZ. 200mL O2E7 7 Aa%27 7 —KIOTICEE, MHEE2 A (SFEB) T
gl A L7ctz, D=7 7 2aROVEIZIERT 2 h=F U /L 50mL THEL, RERIZK
FlAB LT, IR T AaDERETT A= ) VEMZTZ. ZOKR20mL %, KK
FIZ 7 D3RR & L7z,
2) RIS
AEHEIK 20 mL 2 & 522 ColifkT MU 7 4 10 g KTV 0.5 mol/L U etz iR (pH 7.0) 20
mL (FEd 5 IIKE LT B U w7 AR (0.5 w/v%) 20 mL) % A#L7= 100 mL O 53R ~HZ 1E
Wz, 10 5V IEE-#FHEL, Y= Vg (L&) % 100 mL ® =477 X 2T
AN, T bh=FUAVEEZBEEOMEET Y v A (MEK) THAKL, 100 mL O3 T 7
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ZalZAHH (5F B) TAHMBLEY%, RO=AT7 7 AazBRVEOT® =Y L THEL,
iRz DA EE L TAHREGDETZ. A% 40 °C L FOKIBTIZ L A EHET 2 E TH
JEMEME L7oth, BEIAEE S THELEZ., ~FV 2 2mL 22 CTEEMERNL, 7T A
U A3 2 BUBHA TR & L 7=,

3) T LALER
R=hTL%TE R 10mL K OANFH 2 10mL CHERES LZ. SEHAKREZ I =5 7 Al
AL, WREAFETAFO BilZiET 2 E THRI N Lo, BBHEIK D AN > Tz 100 mL D72
TIB7 I Aaz~FH 2 5mL T-OC2 BUEHL, WKEZIEKI =07 512z, RERICHT
SH. S0mL ORI I A% I =T LDOFICEE, ~FHhor—7kKr (4+1) 15mL
EI=ANTAIMAT 747 a= ViR SE72. WK% 40 °C LT OKIBTIE & A EHLIH
T 5 F CHWIERM Lok, ERTAEES THE L. AX /—)b 1| mL (HEE, bbbk
O'WCRS IZH > TIX 10mL) ZIEFEICINX TEREM EENLTIR, AT 707402 —ThH
L, LC-MS/MS I X HHEICHT 253 BHAR & LTz

4) LC-MS/MS (2 X 2 HIE
RENATR KR O 7 4 78 = VEEYER A 5 uL % LC-MS/MS ([ZIEA L, BRSH T (SRM)
ru~ N7 T L&, WESM% Table2 KOV 3 ITR LTz,

Table 2  Operation conditions of LC-MS/MS

Column Capcell Pak C18 MGII (2.0 mm i.d. x 150 mm, 3 um), Osaka soda

Mobile phase 2 mmol/L ammonium acetate aqueous solution- 2 mmol/L ammonium acetate
methanol solution (7:3) (hold for 0.2 min) — 12.5 min — (5:95) (hold for 2.5 min)
— (hold for 0.2 min) — 12.5 min — (5:95) (hold for 2.5 min) — 2 min — (7:3)
(hold for 12 min)

Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)
Mode Negative

Ion source temperature 120 °C

Desolvation gas N> (700 L/h, 350 °C)

Cone gas N2 (50 L/h)

Collision gas Ar (0.25 mL/min)

Capillary voltage 2.5kV

Table 3 MS/MS parameters

Precursor Product ion Cone Collision
Target ion Quantifier Qualifier voltage energy
(m/z) (m/z) (m/z) V) (eV)
Fipronil 435 Sl — = D

— 250 25 30
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BoHN7Z SRM 7 a~ h 7 74067 HBEONE S 2RO THREMRZER L, e O
T4 7= VEFREHELE.
B, EEIEOHEE % Scheme 1 (TR L7z,

Sample 10.0 g (5.0 g for grass hay, rice straw and whole-crop rice silage (WCRS) (200 mL erlenmeyer flask))
added 15 mL of water and allowed to stand for 30 min

added 100 mL of acetonitrile and shook for 30 min

—filtered through filter paper (No. 5B of JIS P3801) under reduced pressure

washed with 50 mL of acetonitrile

—filled up to 200 mL with acetonitrile

Transfered 20 mL of sample solution to a 100 mL separating funnel

added 10 g of sodium chloride and 20 mL of 0.5 mol/L phosphate buffer (pH 7.0)

(20 mL of NaOH solution (0.5 w/v%) for rice straw)

shook for 10 min and allowed to stand for a while

—discarded the water layer and transfered the acetonitrile layer to a 100 mL erlenmeyer flask

added some amount of sodium sulfate and dehydrated the acetonitrile layer
—filtrated through filter paper (No. 5B of JIS P3801) to a 100 mL eggplant flask
washed the erlenmeyer flask with acetonitrile and filtrated to the eggplant flask
evaporated to dryness under 40 °C

——dissolved in 2 mL of hexane

GC/PSA column (500 mg/500 mg)

prewashed with 10 mL of acetone and 10 mL of hexane

applied sample solution and let it flow out

washed the eggplant flask with 5 mL of hexane and eluted (twice)

set a reciever (50 mL eggplant flask)

eluted with 15 mL of hexane-acetone (4:1)

evaporated to dryness under 40 °C

—dissolved in 1 mL of methanol (10 mL for grass hay, rice straw and WCRS)
—filtrated through hydrophilic PTFE membrane filter (pore size: 0.2 um)
LC-MS/MS

Scheme 1 Analytical procedure for fipronil

2.1.5  @nENREER

212D DT 4 T a = VERFRE A X ) — )V TIEMEICAR LRI V7.

747 =/Lt LT WCRS (ZJFWHIZHE LT 0.004 L0011 mg/kg FH4 & (Ri&RUEHA R+
TZENZEN 05 KON 125 ng/mL FHY &) IZR25 X2 ICZNENHWMLTELSIBEL, —HEFEL
T2 214 OFgO L OERIEIZHE > TER L, FHEILER K OWE LK E 2RO 7.

2k, WINEREZREHCH LT 7 o 7 r =L LT 0.01 X 0.25 mg/kg FASE L5 X9
ATV, EHPIRE~OBEX, FEWh R ORI OKSERREE 60 %L 10 % & EEL T,
8 UK E AR 60 %) HRE=E&Y OK3EAH®E 10 %) TIRE, 225 ORI L V7o

2.1.6  0.5mol/L U #EE K (pH 7.0) DOFRENEDET D%
0.5 mol/L U v g % (pH 7.0) OFHELEICHSWT, pHIHEICH W SR AL 1 mol/L ¥R X



fEh D7 ¢ Fu = VDR n~ § 7T T 8 T DR RGHTENC K D o TEO B R OSEFERER 63

I 1 mol/L KE&{bF hVU T &) 208 TU R (1+410) 3% 1 mol/L KEE{EA Y v L) IZEE LT
HBIZOWTHRHEITo7Z. 74 7= LORBRAEREAFRE L RE I LA LiIcEnE
1 0.01 mg/kg AR B (REHEHAK T T 10 ng/mL) , /NI 0.002 mg/kg M2 & (7] 2 ng/mL)
W ONZHZAE (T V7 77 7 H28) 12 0.2 mg/kg FHS & ([A] 10 ng/mL) 12725 X2 lcEnEh
W% LIREL, —HWEB L%, 214 © DITWE- THIH L, &ikoRIC it 2 RBHATE %
7. B ORI DWW T, 1 mol/L 2 X% 1 mol/L KEE{k7F U 7 AIZK Y pH %%
L7 0.5mol/L V U FEFRER & ONY g (1+10) 0% 1 mol/L KL U 7 A2 LY pH ZFH% L
72 0.5mol/L V »EEREEIR 2 WV CTZENZH 2.1.4 O 2)NZHEWVIRIE L &2 FEhifi L=, T DO%ITAL
> TEREL, FHEUEE RO

2.2 JL[EEAER
221 & OB
T AT VBREE L TN RWD & a2 R LR E AR A R, WAIRE A RS R
N, WHE (T T 7 VT 7R KOO LEZENZENEME lmm DR 7 Y — 2355 L
To R TR L7z, F 72, WCRS % 60°C T 10 RFffdzlgts, HICENICHE L CREL L7214,
FARICH L7z, 26l oW T, WRAEEE HELA &R, RIS RS R OV E IR
12g ¥+, TATZ77 L7 7iE, fbb&k R WCRS I 6g T2/ nif Lizbd GUEH4 IZIEH
) &2 REREBAREE ULCE 12 B2 =E IS L.
¥, BRI AW A E R G AR X OW A A IEE F B G B OB 555 % Table 4 1278
L7,

Table 4 Compositions of the formula feed used in a collaborative study

Formula feed types  Ingredient types Prorzf))/rt)ion Ingredients
0
For layers Grains 62 Corn, rice, bread crumbs
Brans 3 Rice bran, wheat bran
Oil seed meal 20 Soybean meal, corn gluten meal, rapeseed meal
Animal by-products 3 Fish meal, swine meat and born meal
Others 12 Vegetable oil, calcium carbonate, salt, calcium phosphate,

feed additives

For beef cattle Grains 50 Corn, barley
Brans 32 Rice bran, wheat bran, barley bran
Oil seed meal 13 Soybean meal, rapeseed meal
Others 5 Alfalfa meal, beer yeast, molasses, sea weeds meal,

calcium carbonate, salt, feed additives

222 WK
) 7ER=bFU, TEFABRONFH IEERE - PCBHRBA TN EFAEUL EO LD
AW, A% 77— LC-MS X I ERFEL LoD E W=, k- MU oA, K
it R oA, VUAKFZE_ ) oL, VB IKENY DL EOFHEST MU oA (HEK)
IR T N E RIS EO b D& H W, 1 mol/L BT v &= AdE#ikik 7 o~
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NI 7RI N EREU EOL O &AW, Kid@EHMA (JIS KO211 @ 5218 [ZEFE I iz
BAiAK) XEX@EmEiRE s a~ N7 7 7 HERWZ
2) 74 v = VREYERR
747 a = VRS (BT A L AROCHIEEER, M 99.4 %) 20 mg Z IEfEIC & > T 100 mL
ODEETIAIAN, T M ZMATENL, BIERE CRBEEZMZTC7 4 7=
ERERE AR L (20 1ImLE, 74 70=1,LT02mgaah) .
3) T g 7 a = VR ER M OV B AR A AR A Y IO
7 478 = VEERERE 10 mL & 200 mL Q&R T 7 A I AN, BITERETAY ) — Lk
MZT, ImLHIC7 4 7= LT I0pg 2 a5 HT D7 4 7 1 = /VEEHERR K O S #R VR R
PR 2 R L 7.
4) AR E RS BRI AR YE IR
DT L7Z7 4 7o = )VEEURER 2mL % 200mL DR E 7 T A 22 A, BITEBRETAH
J—NEMZ, 1mL P74 Fr=,Le LT 100 ng Z&A T 5 K56 E FHECA SRR
e 2 L L7z,
5)  WHAIEE RS SIS0 AZ e
NTHB L7 4 7o = EEF 2mL % 100mL D27 T 23T AN, FICEBRETAHX
)=V EMZTEZLONSLE 5216 mL % 200 mL D& T T A2 A, EHBRETAX ) —)L
Mz, 1mLHIZT 4 Fr=& LT long & A7 2 RWHAFIEE HELA SDEHAIN R R 2
TR 7=,
6) /NN AR MERR
NTHM L7 4 7o = VEHEE 2mL % 100mL O2E 7 7 A3l A, FIHERE TAHX
)= NVEMZTZLONE X 5220 mL % 200 mL D287 T A2 A, EHRETAKY ) —)L
ZMZ, ImLPIZ7 4 7a=LE L T20ng 2EAT 2/NERMAEAERZFHEL 7=
7 FE (TVT VT 7 ED) RN R
NTHB L7 4 70 = VYRR 18 mL & 200 mL D& T T 2 2|2 AL, BT E TA
) —)vEMZ, 1mLHIZ7 7 a=,LLLTI00ng #EHTHEHRE (TLVT7 7 VT 7ig
) WSONTIAR AR 2 FR R L 7
8) i bW AR IR
NTHB L7 4 70 = VEEHERR 25 mL % 200 mL D& T 7 A 3|2 A L, FBITEEE TR
H ) —)VZMZ, ImLHICT7 4 Fa=/L & LT 1250ng & H 3 D Rab & N TS #ei % 5l
L7,
9)  WCRS %N AR HEHK
NTHM U727 4 70 = VSRR 25 mL % 200 mL D27 7 A 2|2 A, HITHERE TR
) —NEMZ, 1mLHIZ7 s 7a=/Lt LT I1250 ng =& H 7T 5 WCRS RN AIEER 2 1
w7z,
O EMIER SRR Z 1 A, 4)~9E%K 2 A&, BEEIIIEEMT 2.2.1 ORBRARE & O
THRBREICHAM Lz, 2k, DNORIEIZOWTITARBR=E T THER L.
223 optralEt
221 ORBAREZIEHTO 2 SARETHWE., 74 7= LT, WBHT A GE
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12 0.01 mg/kg FRY & GRBRHFE 10 g (23t LU CRkiEfd & H B A fEHR I AAE HERE 1 mL #S00)
Z, PAHAFIEERE AT 0.0016 mg/kg 24 & GRBRAE 10 g 1ok L CAAFIEE HELAS
fA MR N A EHERE 1 mL ¥R %, /NZEIZ 0.002 mg/kg AHY4 & GRBRFARE 10 g okt L T/RER
IMAAEAENR | mL RN %, #4E (77 707 728 (12 0.18 mg/kg FHY & GRERHARE 5 ¢
Zxf L CREACER. (7 v 7 7 v 7 7 WD) IRINIARYERR 1 mL A0 %, Fiad 512 0.25 mg/kg F7 24
& GRER RS gloxt LChed B IR AR 1 mL i) %, WCRSIZ 0.25mg/kg % & (G
B FHREL 5 g 1o L C WCRS RN REYERE 1 mL RN %, Z#ArBIsaoRi BN L Ciisl L /-
224 ERFGIE
21412k -7,
225 WEFIE
S, SATREHRIRE (ug/kg) TERLU, 4HHZME LA L THME 3N E Tl &8
7.
2.2.6 Sy HT ISR
BH2FE12HIBEPLEF3IFE1THSHET
227 Rk
RO, EERICAN—F A RSN EFERBRICE T 5 FNE 'O 1DE £ %2, Cochran fi
i, single Grubbs & & & U paired Grubbs f & Z 1TV, AU O A M 2 iR L 7o b TR RN,
Mok UFSEE (RSDy) K O=ERMIHEBURE (RSDr) ZHM L, 1554172 RSDr 25D, fEIE Horwitz X
12)% v C HorRat Z R 6> 7=.
2.2.8 R =E
Vet A o ARRA S, M ENE ARSI R L BREOR e ¥ —, —RWE
ENBARRE MR EREREAT, —&MEEAN B RBES Ot v 2 —ZBERT, 74— R T
RS HFTEAT, TNLATEOE N EMWOKPEE B Z 2 E i o % — REEV L 2R AE, RfLigt o ¥
—, [iflEtErZ—, AATEREY X —KOFE#MEEZ— (G 10 REBR=E)

3 BRRUBER

3.1 EIRET

3.1.1 FabD HITDWTRISE L=k oG & LIS O ik~ o3 F o v 75
REF D ARG BT DU T M & fgad L 72 0I5 T, I BERF I 2 0.5 mol/L U iR
FEEE (pH 7.0) % 0.5 wiv%/KIE{b T MU U A RIRICEE T2 Z LIC L0 RIFRHR %5, =
2T, U UBBRRETE CRERME LN TR B U OEEHZ W T Y, fib b Ok
DS T E D IRETZAT o 123, WK Bl O HAEIZ B W TERUBHIK DR PEDS B30, IR 53 Bl
7T DAVEEENREE L o722 b D, TRTCOEEHCRO L OHEEZEH T2 2 & idmE Y
TiHenweEEZBxohniz., LrLaRs, boNEFREE D WCRS 12OV TIEEHE O f51E
NENRDZERLSHINARERTHY, 74 7= VOEEEHITIE—7 SR~ Y v 7 2|
LB LRDONR -T2 END, S HICIINENLEERZ FhE L CRibd b Ok o O
AR ERATHI L L.

3.1.2 BnIElGERER
21512 LD IRIMNENGERER %2 6 L7-. ZOFEFIL Table S O &Y, FE#H 0.11 mg/kg DU
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REIZHBWTIE, FHEIERIT 75.6 %, £ O UK EEITE A EER 2 (RSDy) & LT 5.5 %L
TORGEDNE B, BRI T EHERIZR 3 DR Y MEMERIETA RTA4 29 (LLF TSRk s
ARIAV] L. ) TEDONTEEEROIMTREO BAEE (B 70 %L E 120 %LU T,
FERE © 21 %LLF) &= TREERERTH-. LirL, JFEHT 0.004 mgkg ODTRMIEREIZB W
T, FHEINFE60.6% THY, HEMEH-T I LIXTE oo/, ZOZ M D, WCRSIZ
oSG2 EATS 2 LIS TRV EEZ L.

7k, BOoNZSRM 7~ N7 7 ADO—fl% Fig. 2 IZ/R LT,

Table 5 Recoveries for fipronil

Spiked level Recoveryb) RSD;C)
Sample . )
(mg/kg as fed basis) (%) (%)
0.004 60.6 4.9
WCRS
0.11 75.6 5.5

a) Fipronil was spiked to air-dried WCRS samples one night prior to
extraction. The spiked levels were 0.01 and 0.25 mg/kg as air-dry basis for
fipronil. The levels of fipronil as fed basis were calculated with following
equation on the assumption that the moisture content of WCRS samples was
60 % as fed basis and 10 % as air-dry basis.

The levels of pesticides as fed basis (moisture 60 %)
= the levels of pesticides as air-dry basis (moisture 10 %) / 2.25
b) Mean (n = 5)

c¢) Relative standard deviation of repeatability
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Fig. 2  Typical selected reaction monitoring chromatograms of fipronil in standard and spiked
sample solutions
(LC-MS/MS conditions are shown in Table 2 and 3. Arrows indicate the peaks of fipronil.)
A: Standard solution (10 ng/mL: 0.05 ng as fipronil)
B: Sample solution of WCRS (spiked at 0.11 mg/kg of fipronil (as 12.5 ng/mL in the sample

solution))

3.1.3 0.5mol/L U v EREME#K (pH 7.0) DFffED R E
U VIR O FRE DB AR T 5720 2.1.6 I0E> THIMENRBRZ i L7-. T Ok
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FlX Table 6 D& BV, ZYMMBIETA RTA4 VICEDONZEED BIEME (EE . 70 %L E
120 %LLF) Zi7z L TWeZ &Eh, RIEIZBWTE 0.5 mol/L U IR R (pH 7.0) @ pH
FHEILY VB (1410) XU 1 moVL KER (b # U v A EMERT 52 & & LT,

Table 6  Effect of composition of phosphate buffer to the recovery of fipronil

Spiked level Rec overya) (%)
Sample
(mg/kg) HCLNaOH  Hs;PO., KOH
Formula feed for layers 0.01 89.7 88.9
Corn 0.01 85.7 89.3
Wheat 0.002 79.8 74.7
Alfalfa hay 0.2 85.1 88.4

a) Mean (n = 2)

3.2 JL[AEER

B L7c ok O =M BB E A M5 5720, 2212 k0 AR A FhE L7z,

fil 1% Table 7-1 & (X Table 7-2 D & B Y Th o 7=, FREEH T HE SR, WM EE RS A
B, NE, BHE (VT s T 7w HELE) R B &Y WCRS IZDOWT, SERHEINET 82.4,
75.0, 77.6, 71.3, 69.6 K} 68.8 %, RSD: % 6.2, 8.2, 7.0, 3.5, 3.0 %X 5.5 %, RSDg IZ 9.0,
9.9, 8.3, 4.1, 9.3 21" 8.0 %, HorRat |% 0.41, 0.45, 0.38, 0.19, 044 X (X038 TH YV, ZH4
MERRIET A BT A VZED DAV BRI BB E O HEEME (R E AR, WHAEEE HE
AR, NEKRORT VT 707 7 FEEIZOWTIE 44 %LU T, fib 5 KON WCRS IZOW T 42 %
LLF) Z§fi7- LT/, HorRat IZOWTIE, T _XTORET 0.5 % FEl-70y, SHrEAED g
i ChreHEBEI LN,

SEDOD, FRBR=ETHEA L7 LC-MS/MS OF§fi% % Table 8 (277 L7z,
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Table 7-1  Collaborative study for fipronil (1)

Feed types
Lab. No. Formula feed for layers Formula feed for beef cattle Wheat
(mg/kg) (mg/kg) (mg/kg)
1 0.00957 0.00783 0.00116 0.00115 0.00144 0.00149
2 0.00733 0.00819 0.00116 0.00114 0.00145 0.00149
3 0.00901 0.00841 0.00123 0.00133 0.00170 0.00161
4 0.00782 0.00786 0.00137 0.00128 0.00156 0.00152
5 0.00754 0.00752 0.00118 0.00124 0.00130 0.00167
6 0.00782 0.00748 0.00119 0.00106 0.00158 0.00137
7 0.00897 0.00885 0.00124 0.000946 0.00168 0.00188
8 0.00729 0.00758 0.00108 0.00106 0.00150 0.00149
9 0.00887 0.00924 0.00122 0.00147 0.00160 0.00165
10 0.00920 0.00833 0.00127 0.00121 0.00155 0.00151
Spiked level (mg/kg) 0.01 0.0016 0.002
No. labs * 10 10 10
No. outliers ” 0 0 0
Mean value (mg/kg) 0.00824 0.00120 0.00155
Mean recovery (%) 82.4 75.0 77.6
RSD: ? (%) 6.2 8.2 7.0
RSDk (%) 9.0 9.9 8.3
PRSDk © (%) 22 2 2
HorRat 0.41 0.45 0.38

a) Number of laboratories retained after the outliers were removed

b) Number of the removed outliers

c¢) 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 7-2  Collaborative study for fipronil (2)

Lab. No. Alfalfa hay Rice straw WCRS
(mg/kg) (mg/kg) (mg/kg)
1 0.129 0.123 0.158 0.158 0.172 0.175
2 0.130 0.135 0.167 0.164 0.169 0.163
3 0.136 0.130 0.172 0.170 0.160 0.174
4 0.148" 0.143" 0.199 0.182 0.184 0.182
5 0.125 0.127 0.150 0.163 0.167 0.154
6 0.122 0.132 0.198 0.199 0.183 0.182
7 0.125 0.117 0.162 0.162 0.176 0.146
8 0.134 0.129 0.161 0.167 0.160 0.148
9 0.152" 0.155Y 0.193 0.196 0.195 0.187
10 0.133 0.127 0.182 0.178 0.189 0.173
Spiked level (mg/kg) 0.18 0.25 0.25
No. labs ” 8 10 10
No. outliers © 2 0 0
Mean value (mg/kg) 0.128 0.174 0.172
Mean recovery (%) 71.3 69.6 68.8
RSD: ' (%) 35 3.0 55
RSDk © (%) 4.1 9.3 8.0
PRSDk " (%) 2 21 21
HorRat 0.19 0.44 0.38

a) Data excluded by paired Grubbs test

b) Number of laboratories retained after the outliers were removed

¢) Number of the removed outliers

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 8 Instruments used in the collaborative study

LC column
Lab.No LC-MS/MS
(i.d.xlength, particle size)

| LC: ACQUITY UPLC, Waters Capcell Pak C18 MG II, OSAKA SODA
MS/MS: Quattro premier XE, Waters (2.0 mmx150 mm, 3 pm)

5 LC: Nexera X2, Shimadzu Atlantis T3, Waters
MS/MS: LCMS-8040, Shimadzu (2.1 mmx150 mm, 3 pm)

3 LC: ACQUITY UPLC, Waters Capcell Pak C18 MG II, OSAKA SODA
MS/MS: Xevo TQD, Waters (2.0 mmx150 mm, 3 pm)

4 LC: ACQUITY UPLC, Waters Capcell Pak C18 MG II, OSAKA SODA
MS/MS: ACQUITY TQD, Waters (2.0 mmx150 mm, 3 pm)

5 LC: ACQUITY UPLC, Waters Capcell Pak C18 MG II, OSAKA SODA
MS/MS: ACQUITY TQD, Waters (2.0 mmx150 mm, 3 pm)

6 LC: Nexera X2, Shimadzu InertSustain C18, GL Sciences
MS/MS: QTRAP 4000, AB SCIEX (2.1 mmx*150 mm, 3 pm)

7 LC: LCMS-8060, Shimadzu Inertsil ODS-3, GL Sciences
MS/MS: LCMS-8060, Shimadzu (2.1 mmx150 mm, 3 pm)

2 LC: Alliance €2695, Waters Capcell Pak C18 MG II, OSAKA SODA
MS/MS: Quattro Premier, Waters (2.0 mmx150 mm, 3 pm)

9 LC: ExionLC AD, AB SCIEX Capcell Pak C18 MG 11, OSAKA SODA

LC: 1260 Infinity II, Agilent Technologies
10 MS/MS: 6470 Triple Quadrupole LC/MS,
Agilent Technologies

Capcell Pak C18 MG 11, OSAKA SODA
(2.0 mmx150 mm, 3 um)

4 FE&OH
AR PR T D57 4 7 a =120 T, LC-MS/MS #HW ek z ity 2 & & b, 3LHE

ARER A T L, SR AT R HEAS DU O AT EFIZ DO W TRF L7z & :5,uT®ﬁ%m%6m,Mﬁ

NA[ETH D EEZ LN,

1) WCRS IZJFEHHICHE LT 4 7=/l L LT 0.004 LT 0.11 mgkg Y EZTML, KED
Faio & OONTIEITHES T 5 ST O 20 L, B L OMGR UEEZRD7-E 25, 0.004
mg/kg FHY EOTMEE BN TI R Y EMRBIET A R T4 VIZE D HAVIZ B O BAEHE 4 i /2
T lixTE ol

2) 0.5 mol/L V »FEfEMiR (pH 7.0) OFHENEIZ LD 7 4 7 v =)L OEIE~DOFEEDF TIZO
THER LIz 25, BIE~OBEBIIRD LN oTz.

3) 747 m=1E LT, WHAIEEHESEEZ 0.0016 mg/kg fH%4 &, /NEIZ 0.002 mg/kg FH4
B, MHE (77 707 7HLED) (2 0.18 mg/kg FHY &, fid 51T 0.25 mg/kg #1324 &, WCRS (Z
0.25 mg/kg FAY EA RN L7230k &2 AV T 10 BBREICB W TRIBICHE WL R A4 FEhi L 7= &
5, BUVEMERRIET A RT A4 NED DAV E M BB E O BIEEE A2 W72 3 BARBRIED
iz,
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