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ABSTRACT: Objective To establish a method for the determination of fipronil and its metabolite
(fipronil-desulfinyl, fipronil-sulfide and fipronil-sulfone) residues in eggs and chicken by ultra performance liquid
chromatography tandem mass spectrometry(UPLC-MS/MS). Methods The fipronil and metabolites in chicken and
eggs were extracted by acetonitrile, and samples were layered by joining the salting-out agent. The extracts were
purified by the Oasis PRIME HLB solid phase extraction, then analyzed by UPLC-MS/MS, and the matrix-matching
standard curve method was used to quantify. Results The method had good accuracy and precision, and the
recovery range of egg and chicken was 79.2%~103.1% and 83.5%~101.4%, respectively, with the relative standard
deviation (RSD) of lower than 8.1%. The limit of detection was 0.5 pg/kg and the limit of quantitation was 1.0 pg/kg.
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Conclusion This method is time-saving, simple and less solvent consumption, which is suitable for detection of

fipronil and its metabolites residues in eggs and chicken.

KEY WORDS: fipronil; metabolites; egg; chicken; residue; ultra performance liquid chromatography tandem mass

spectrometry
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kP& & JE (fipronil) X 44 6 HL B, 7 &h 24 0 B 2 4y
(regent), 25 EZ 95w /A w1987 4EFF L WEHI 2Rtk
MR G, B AR . B ERNRER, 22—k
BRI T BB R A 2512 T 2002 AEFFUR B RER BTN
VEYIRL A BRI T A 77,2017 45 8 A4, faf 22 Mk i g
EHRME, R R 2 E K, 5T AN 28
o BRI 22 [ 3 o BR 2 2 W AR RS DL T R Sl oS 2
Hrok AR TR B e Al A A R L A5 5 2583
SHESR RS R RMHXHAATE RS, KYE
395/2005 2 HCI K2 1127/2014 #hFE 4000k, B 0 2
TR . & M (A & 0 R
Ay R U SR R R B R, S S BR &S 0.005
mg/kg. GB2763-2016P% 454 . RHRIIhAR . BE3% . KA
PRI R 6 B EY i U 5% B8 AT T HLE,
WARFRE RN 0.02 mg/kg, XFE & ™ A FURME ok
BRI A A HLE . B REEIEE M AHAMT, H
R E PN . A6k P e sk faE k2 e mERa 5 1,
A i AR 2 RN, R 2 A A

I&, AIHTARTR B e B AR i 5% R A 7 P H e,

& T X6 A FIAS 8 Tk 2 e BRIy vk > IS AR T AR R
BRI, X TG P RIS 2 el R IR B R A e i
IR IARIE . 5 ARk 2 e K I P (48 B2 Ak,
B s A 4 1 W i A T A ) v 4% R A DU Y o
o Bk, FFE—FhGEFING A haEER S e X I
B BRI Jy s R AR Wb . AT RN TR OB
% 5 I 5 §i% 75 (ultra  performance liquid chromatography
tandem mass spectrometry, UPLC-MS/MS )46l X 25 FI13S [A)
Rk 2 e RS (T | ARk S e B ARk S e
T FR & o A ik, DUBA XS 85 G A vh ATk 2 JE I
FLARI P 5% B S g PR AS I B2 ARl

2 MRIERE

2.1 UE5RH

Waters Xevo TQ-S i R - R K BT 11X (35 |5 Waters
/vHl);  BT125D HLFRF-(JdE 0.01.0.00001 g, fEEFEZL
RIS ) Allegra64R £ 3K £ A R 25 0 HL(E [ L s 8 0
Al); XW-80A IR BETR A # (HIRTRHL A BRA ), HY-4
T 2 ARG & (LT B R TR A H)); MilliPAK 47K

#$(Millpore 7\ #]); Oasis PRIME HLB [&AHAE B (35 [
Waters A )

ek B e X B (S 20170328, 7 98.5%, E% R
HEMI R L), AR B R BE SR | DR 2 e Bt X e
il YRR R I X B A TR (LS 2 0 201708, & 100
pg/mL, MBI BRI R I BT ); £ (G4, 7
Merck 23 H));/K Ry 4K (A H): FA LB (B e, b2
SR BRA A
22 FRERRECH

FRUERE R AR 2 2 FE 20 Be ) b v fif 45 (100
mg/L), 3 BRI W 43 0] FH 2 T b HE A% 25 (10
mg/L), BELETUkEE (20 C)yh4 M. I Z 56 4
Tl A 25 SR IC 1 A 1 mg/L TR AR UE TR
23 HmEraE

(1) #2H

FREUA G 090845 (240.05) g, BT 50 mL .08
M, MIAZK 10 mL, #®5E | min, FIMAZNE 10 mL, %
10 min, ZRJGIMASALEN 4 g, BIZREE 1 min, 4000 t/min
B0 5 mins

) &1k

B EE K 0.5 mL ¥k Oasis PRIME HLB [ 4HZE B,
W, HINA R 1.5 mL, 1t Oasis PRIME HLB
R AHZE IR, FRURAR T R R o RS I R i 0.5
mL fil7K 0.5 mL #BEJa, 0.22 um SR IE, HUE &R0k
- ER T I .

24 REGIZEHG

FAREFH Crg(100 mmx2.1 mm, 1.7 pm), FEIH A:
ZNE; WBhAH B: JK; Wi 0.2 mL/min; $EFEER: 2 pL; kR
W35 °Co VRO Bt VR Y I 3% 1

F1 REGIEHERRERF
Table 1 HPLC gradient elution program

8] (min) A% B% HIEET
0 20 80 WA A
2.0 70 30 6
3.5 90 10 6
45 20 80 6
6 20 80 1
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HOBE 5% B R s (ESD); 2 5 R T
(multiple reaction monitoring, MRM); & T-EE: 150 C;
JRAAFAIELEE : 400 C; B A U : 900 L/h; BN HL
F: 3 kv MR et . B Fxr, X AL R A

A A B 2 VR, LA L2 2,
3 FERESH

3.1 HERAETAEA AR

e ScEklY, AR P RBSET NG NI A,
JUFANE T oK, 100X S RIS PA) S SR O 52 2% B A B,
WEARENEAR ., Bl 0YRELEER TRk
FREZ SR AR R B JE IR D ZE B T, 0 R TINE . &
M AR B SRR AT S 5 . LRI, ZE Y
SRl AR RITLIE 3 FRRCR 4, B MEEE, DTk
MR BGER . 1EAb, SLER 5 1 0 B KA
JC/K BRI )X SR BRI, PeB B, A IIEA 7 K
A ST AR ORE il 1 1R R A1, ZESRIOAT, I AGE &
AT B R BB 20 HORE i, AR BURDSCRAR T LKA

ah R AVER, LUK O B, S AT K, fig
BT R R, AT DURR s L LR RE SR BUS,
ke BRI G 5 A B HLIE TN (262, 2% ki)
D B B R ANV AT, LA AT KA AT AL 4 43
JZ AR T Waters 23 R A9 Oasis PRIME HLB [& 4
ABUNE, 530U ORI Cg [ AR ZEBOUNE M L,
Oasis PRIME HLB [ AHZEBUNMETCT G, B BAE, fA
b TSR AETR, WA T A VLTI AT R, AR TR
SR . BEIE . dEAE E Y RS R T .
32 FHEMZMTEE. BWE. BEE. LR
EEMR

S REARIE B AN, SR 4% P 56 5 VG e AR v I WA T
WEIE, K55 R AR 5 AR DG i A4 25 7 35 o R BOTR A M v 391,
2l o 2 K X8 B RIS T A BRI A o 2 SR A IS TR,
FH 2 FhA R 430 il 4 B R A B2 005, 0.1, 0.2, 0.5,
1.0, 2.0, 5.0, 10.0 ng/mL AYRIETAEWR, LARFIY Ak B
SRR AR AR, G 0 TR R AR AR AR 2R, LR PEAN
KEBIIKRT 0.996, triflim pii ik DAl 1~8 4,

%2 E%RFRREERBIMAM UPLC-MS/MS MRM B FNESHE
Table 2 Table of UPLC-MS/MS MRM ion monitor parameters of fipronil and its metabolite

SR TR

FERE T

HESLHLE

2 B
(m/z). (m/z) V) (eV)
435.1>329.9 18
k% e 435.1>329.9 8
435.1 >249.9 26
451> 281.7 32
L% e 451>281.7 26
451 > 415 24
419.1 > 262 34
ALk Z e wi i 419.1 > 262 8
419.1 >383.1 16
387>281.9 48
T 387> 350.9 20
387>350.9 14
100 3.10 MRM of 8 Channels ES—
435.1>329.9(FCJ)
%
—-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
100 3.11 MRM of 8 Channels ES—
435.1>249.9(FCJ)
%
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
it [ (min)
BT AR R B () P (R ) B @
Fig. 1 Qualitative (on) and qualitative (bottom) mass chromatogram of fipronil
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100 - 3.29 MRM of 8 Channels ES—
451>415(FCIJF)
% -
0 , . . . . . . . . . . . . . )
—-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
100 - 3.28 MRM of 8 Channels ES—
451>281.7(FCIJF)
% -
0 . . : . . . . . )
—-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
s} [A] (min)
K2 ARk 2 R UE fECR)E () B @ik &l
Fig. 2 Qualitative (bottom) and qualitative (on) mass chromatogram of fipronil-sulfone
100 3.30 MRM of 8 Channels ES—
[ 419.1>383.1(FCILM)
% -
5.71
0 . . . . . . . . - . )
—-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
100 ¢ 331 MRM of 8 Channels ES—
419.1>262(FCILM)
o -
0 . . . . . L . . . u . . . . . .
—0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
A [ (min)
3 ARRS RHEEE B (T )@ () B @ikl
Fig.3 Qualitative (bottom) and qualitative (on) mass chromatogram of fipronil-sulfide
100 3.19 MRM of 8 Channels ES—
i 387>350.9(FJT)
% -
5.71
0 . . . . . . . . . . . . . . . )
—-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
100 r 3.18 MRM of 8 Channels ES—
387>281.9(FJJ))
% =
—-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
A 8] (min)

Vel 4 GRS AR )RR () I i

Fig. 4 Qualitative (on) and qualitative (bottom) mass chromatogram of fipronil-desulfinyl

ELARTE MRS T, TEXSTRFNIRG AL S P43
A 4 FIbRIER- GV, RTAERT N A B BT T A
FETRE, FHEEIE IR | MR RS TRk PR (fF
L SIN=3)FIE EBR(EME L SIN=10)i18E A RN 0.5 ug/ke,
FERBRN 1.0 pg/kg. AMGERESTIIAMKESY 1.0, 2.0, 4.0
ng/kg 19 3 MVEREERIBRESR, He L3RR Sl A, 4

AR 6 AFATRER, 4 Fl BRI TS REFE bR IR IS,
AR 3 . M3 3 TLIEH, 4 FREIIingr ey
76.5%~103.1%, HRFIXIFRAENRZE (relative standard deviation,
RSD) R 2.0%~8.1%. 4 FhA5EINH7E RS PIAE A AY [ iR
83.5%~98.7%, RSD j 2.3%~6.5%. A] W, 1% )7 PG B R B4,
G 1 REURI [ 03 24 BB A5 6 AL 22 5 P R S RGP AT SR
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Table 3 Recovery of fipronil and its metabolite in eggs and chicken (n=6)

HY HFRER ) WINHR BE (pg /kg) S fE (g /kg) -4 [T 144 (%) RSD(%)

1.0 1.031 103.1 8.1
k% e 2.0 1.584 79.2 3.4
4.0 346.8 86.7 2.0
1.0 0.923 923 6.9
Lk P e 2.0 1.832 91.7 3.6
4.0 3.824 95.6 4.5

PLEH
1.0 0.887 88.7 5.7
ALk % e mifik 2.0 1.852 92.9 4.6
4.0 3.348 83.7 28
1.0 0.765 76.5 3.2
T i 2.0 1.658 82.9 5.3
4.0 3.428 85.7 3.6
1.0 0.804 80.4 5.7
Bl & 2.0 1.862 93.1 43
4.0 3.588 89.7 4.6
1.0 0.897 89.7 6.1
Lk e 2.0 1.936 96.8 3.5
4.0 4.056 101.4 42

X P
1.0 0.875 87.5 6.1
ALk % Je mifik 2.0 1.842 92.1 2.4
4.0 3.544 88.6 3.5
1.0 0.987 98.7 6.5
i 2.0 176.2 88.1 3.6
4.0 334 83.5 2.3
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