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Determination of fipronil and its metabolites in wine cued egg by ultra-low
temperature cryo-QuEChERS combined with gas chromatography-
negative chemical source-mass spectrometry
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(Pinghu Food and Drug Inspection Center, Jiaxing 314200, China)

ABSTRACT: Objective To establish a method for the determination of fipronil and its metabolites in Pinghu wine
cued egg by gas chromatography-negative chemical source-mass spectrometry. Methods After extracted by
acetonitrile, the samples were purified by ultra-low temperature freezing degreasing and QuEChERS dispersive solid
phase extraction. The quantitative and qualitative ions of fipronil and its metabolites were monitored by negative
chemical ionization (NCI) and selected ion monitoring (SIM), and quantified by matrix matching standard curve
method. Results Fipronil and its metabolites showed a good linear relationship in the range of 0.5-10 pg/L, the
linear correlation coefficients were all greater than 0.999, and the detection limits were in the range of 0.050—
0.102 pg/kg. The recoveries were 94.5%—117.9%, and the relative standard deviations were 2.05%-5.30% (n=6) in
the range of 2—-10 pg/kg. Conclusion This method is rapid, simple, sensitive, accurate and reliable for the
determination of fipronil and its metabolites in wine cued egg.
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AU, ATFICGRE. B, B W, EESER R, NS
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7890A/5975C I AL (FL NCL K, 3£ Agilent /A
ri]); FP3010 Z TREAE Sb By A AL(FE 1 3 23 ), PL602-L
HL KO- (R ) - 40 R 2 A (E ) A BRA R, Milli-Q &
Al 7K A (35 [/ Merck-Millipore 23 7l); H2050R-1 1 38 V4 14 24
CHLGH R I R AXA T R A B2\l ); DW-86L388 #i
TCTRORAEAR (5 5 8RR HL 25 A BR A | .

AL HLG | S ORI | 6 H G AR i £ (100 mg/L,

N BLCNE) . A0 mg/L, /BT ZME)#ER Dr.E 23 +);
2N GEC B ELl, TYPES Scharlau /A F]); Jo/KARIREE |
[ (o bral, Bl ERAREMMREARAA);
WondaPak QuEChERS SPE b &[5 Ht( F i) L ae bt A
BRZNH]1; 0.22 pm JEE(SE [ Pall 23 wl); AR CF-151 7 Jg ks
HA A
1.2 XWFFE
1.2.1 AR IS

W BOE B A5 ARE ST 10 mL &5 B, 25
BRI 1 mg/L MIRA IR E TAER, 4 CROBMETT
o W AE R A bR E TR, R A2 (a3t
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FFRA R E T AR
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W R ARV, 0 B A2 BUR TR B, DR AL
FEAMIRSD, AR WK AR A SRR 2 S . BRI S g
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" Ji(primary secondary amine, PSA) 7] 50 mg FITC/K i
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0.22 pm ALA HLIEREE AU .
123 AAEE-RiEEs

(O &

%4 : HP-5MS #£(30 mx0.25 mm, 0.25 um); &5 7
W WA 70 °C, %45 1 min, P 15 °C/min F+ 2 220 °C,
845 5 min, FELL 50 °C/min F+ £ 270 °C, £+ 2 min; #EFE
FHEEE: 250 °C; dEAE = RO IRERE; dEFEE: 1 pl; 2K
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Q)T &A%

BB RS EBENNCD, RINS: B =
99.99%); FLEAER 70 eV; B FURIRE: 230 °C; fEHZkiR
Ji: 280 °C; MFEE F WA, RS EULE 1.
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Table 1 Mass spectrometric parameters of fipronil and its

metabolites
A
tear I e e e
min
P 12.080 352 354 353
LRI S 13.647 384 386 385
TG 13.849 366 368 333
TR 15.822 416 383 347
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Fig.l1 Total ion current diagrams of fipronil and its metabolites
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IR o 5 G 0 S 1 2 O R I ) A R R R O
OB 0 R 90 B B bR v AR 0.5.1.2.5 F1 10 pg/L,
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WEFIEEBUNIARAR Y, B R AR X, 22
FRUE TAEMZE . 45K B, 7E 0.5~10 png/L T ik
BN, R R B RIFMLE R, MR
IR T 0.999. Lh 3 A55 M L (S/N=3) 8 2 Jy 15 14
PR (limit of detection, LOD), i Ht /it & HAC 4 i 46 tH
FRYEHEZE 0.050~0.102 ng/kg. AR, MR B
HFR L 2,
25 [EWERFIEEE

PRI S g M AR BE TS FURE G (RSB 22 0.01 @), 20 0ld% 2.
5. 10 pg/kg AT 3 ACHINFRIZE:, A INFRACTE AT 2
6 WK, HLARMELSSRILE 3. 45 RFEH, JAUs R AR
TEAE O B B RTE 94.5%~117.9%, +H Xt 5 4 I 22
(relative standard deviation, RSD)#E 2.05%~5.30%2 0], %
D5 15 0 FR 5 0 R Y A A R
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Table 2 Linear equation, correlation coefficient and detection limit of fipronil and its metabolites

llate?] oy RPN/ (ng/L) X RE 6z HH BR/(ng/kg)
I I Y=3252X+259.7 0.5~10 0.999782 0.078
R AR Y=3160X+328.1 0.5~10 0.999769 0.050
TR Y=1396X+173.0 0.5~10 0.999797 0.099
FHE Y=1454X+117.8 0.5~10 0.999791 0.102
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Table 3 Recoveries and precisions of fipronil and its metabolites

a4 WINAKF-/(nglkg) W5 P38/ (ng/kg) SEH IR % AFX AR HE AR 22 /%
2 2.287 114.4 3.98
8 I 5 5.896 117.9 4.56
10 11.764 117.6 4.70
2 2.175 108.8 5.29
S AR 5 5.710 114.2 2.61
10 11.637 116.4 2.79
2 1.889 94.5 5.30
U 5 5.257 105.1 2.57
10 11.210 112.1 3.04
2 2.203 110.2 2.33
TR 5 5.718 114.4 2.05
10 11.584 115.8 2.13

2.6 EFRMN

SR PF 5 R R ok B L R AR 4 1 [ S S 5
(RS, A 5 2 590 6 T 2 G DA 6 2 1) 38 o T T o
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AW (matrix effect, ME)HI W22 ME%=(B-A)/Bx100%71
8, b B AR M R, A S SE AR I R 1
Rl HARMEZERIE 4. 24 ME% < 0 B, N3 F A
SRR, 24 ME% > 0 B, k35 i i 41 2 i U7 Sz B 45
ME% A —18%~—233%, % Bl 25 5L Jo o 9 R 1 B LA gt
YA SR AR AN, HLA O B R, R A A 1 R G
AR TR
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Table 4 Effect of matrix on the signal of fipronil and its

metabolites
VR BRI R ol AR

oy Jggﬂg%éﬁ %Jﬁfmﬁﬂféﬁﬁﬁﬂi ME%

R 976 3252 -233

U TR 2676 3160 -18

RS 537 1396 -160

R 637 1454 -128

3 4 ®
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B AR 5% B8 B 5

SE Mk

(1] 3K3505, BEmETs, ke, FAUis i e wrse s R (). Ol SRR,
2008, 24(20): 2211-2213.
ZHANG FF, HONG YQ, ZHANG X. Advance in toxicological study on
fipronil [J]. Occup Health, 2008, 24(20): 2211-2213.

21 )&, BURE, BERN, . BRSO FARES DT, B
424, 2008, 7(2): 1-5, 1.
XU GC, GU ZY, YANG YQ, et al. Progress in research on risks of
pesticide fipronil and its application [J]. Mod Agrochem, 2008, 7(2): 1-5,
1.

[3] AIFEIR. BLENRE R HACH FOCRE AR ™ o i e gk (0], B Y,
2003, 2(3): 1-3.
BO ZS. Review on toxicity of regent and its metabolites and
photodegradation products [J]. Mod Agrochem, 2003, 2(3): 1-3.

[4] AT, WAL, DRAS. “F-WIRE 00 AL R X R i 2 PE R D).
ThEIZ A, 2010, 32(8): 36-39.
MENG YC, XU K, CHEN J. Preliminary study on physicochemical
properties and microbial safety of Pinghu zao-egg [J]. China Poul, 2010,
32(8): 36-39.

[5] Gem4x, sk, WKAR, 45, FREG SR EIVREGR). LRk
2£1 AR, 2012, 18(10): 4, 52.
RAO ZQ, ZHANG Q, GU CL, et al. Review on the development of egg
products in China [J]. Anhui Agri Sci Bull, 2012, 18(10): 4, 52.

[6] GB2763—2019 B &AaEFIRME 5 PR 2R KR BB [S].
GB 2763—2019 National food safety standard-Maximum residue limits
for pesticides in food [S].

(7] AFBED5, MROMEK, At S 20t bl tuif s i s kani]. ekl
2010, 31(10): 279-282.



557

D fref, A B VR-QuEChER S-SR (A 1 - F7 A~ - Jo i 156 P2 0 5 M 2 o S L B A )

2951

[8]

(91

[10]

[11]

[12]

[13]

[14]

FU XF, LIN YF, L1 J, et al. Gas Chromatographic determination of fipronil
residue in tea [J]. Food Sci, 2010, 31(10): 279-282.

T, [P SO @R IR R IS AR 25 5R B AT 0], AR
‘%"%’?lx, 2016, 6(1): 83-87.
WANG JL, YAN HP. Determination of fipronil pesticide residues in
orange by gas chromatographic method [J]. J Agric, 2016, 6(1): 83—87.
BEMEZ, ARG, BRIFGR, 4. UM R v o ficf 2 v g i R
U], A5 Fritit, 2018, 27(4): 81-84.
LIAO YZ, DENG M, CHEN TQ, et al. Determination of fipronil and its
metabolites in fresh eggs by gas chromatography—mass spectrometry [J].
Chem Anal Meter, 2018, 27(4): 81-84.
Vi, X6, Jrotfh, 4. ol QuChERS- BT LI E B3R h R
AT RS B )], AT E, 2013, 32(8): 117-120.
DING LP, LIU W, FANG GW, et al. Determination of fipronil and butene
fipronil residues in vegetables by improved quchers GC-MS [J]. Chin J
Anal Lab, 2013, 32(8): 117-120.
BRYD, ARAENy, B5%22, S AUM (U =T DORRF Y I BT 0 40 2R
UG DA r U R AR AR B A OB S 1)), £ 2 R A~ 412,
2018, 9(6): 1284-1289.
CHEN S, ZHU ZW, HUANG ZL, et al. Determination of residues of
fipronil and its metabolite in eggs and chicken by gas
chromatography-tandem mass spectrometry [J]. J Food Saf Qual, 2018,
9(6): 1284-1289.
RGN, FIA, B, &5 SO - = T DU BT R DR D XY
U BRI, i, 2018, 36(6): 547-551.
DENG WJ, WU WD, ZHAO X, et al. Quick determination of fipronil and
its metabolites in eggs by gas chromatography-triple quadrupole mass
spectrometry [J]. Chin J Chromatogr, 2018, 36(6): 547-551.
F ST, 25360, 3KEJ7. QUEChERS-DLLME- AR AR (i ik il 2 27
SErp L RO IRFR R, EEIE, 2014, 35(24): 254-258.
BAI BQ, LI MP, ZHANG SW. Determination of chlorfenapyr and fipronil
residues in vegetables by QUEChERS combined with dispersive liquid-liquid
microextraction and high performance liquid chromatography [J]. Food Sci,
2014, 35(24): 254-258.
IRRR, TREGHL, ERRIGE, SE T RHAC - ORGP AR R
i A, 2 A A I 24, 2020, 11(6): 1709-1714.
GONG Z, ZHANG RQ, WANG TF, et al. Determination of fipronil and its
main metabolites in eggs by solid phase extraction-high performance liquid
chromatography [J]. J Food Saf Qual, 2020, 11(6): 1709-1714.
Mk, BEAUEE, AR, AF. RIRLIBCRCAE IR 25 OO (- I BT
PRI 5 G AT o S RS B AR D). A3 AT AAR, 2015, 34(12):
1360-1365.
LIN T, FAN JL, YANG DS, et al. Determination of fipronil and its

[16]

[17]

(18]

[19]

metabolites in fresh jujube by low temperature liquid-liquid extraction/ultra
high liquid chromatography-tandem mass spectrometry [J]. J Instr Anal,
2015, 34(12): 1360-1365.

AR, BEFGEE, 223, 4. QuEChERS-HA )RR (033 e ST v
SEXGTE | G R U SRR B 0] AR RLE, 2019, 40(2):
318-323.

HAO J, SHAO RT, JIANG J, et al. Determination of fipronil and its
metabolites residues in chicken meat and eggs by QuEChERS-ultra
performance liquid chromatography-tandem mass spectrometry [J]. Food Sci,
2019, 40(2): 318-323.

LAt Hies, TR, S IR LR BT R T E & R
it R R R AR I[I]. 3, 2017, 35(12): 1224-1228.

SHEN WJ, LIU H, ZHANG R, et al. Determination of fipronil and its
metabolites in eggs and egg products with gas chromatography-negative
chemical ionization-mass spectrometry [J]. Chin J Chromatogr, 2017,
35(12): 1224-1228.

e, T, EWF 4. WA QUECHERS A 54U SRk %
PR BRI AR - 70 R 2GR B (7). IRERAL A, 2018, 37(12):
2827-2831.

ZHANG YZ, YU Z, WANG Y, et al. Simultaneous determination of 70
pesticide residues in hazelnuts by QuEChERS combined with gas
chromatography -tandem mass spectrometry [J]. Environ Chem, 2018,
37(12): 2827-2831.

AR, XUHINI, AR, SF 5 R e i e i SR RO 3 AR
B ER A IN[T]. A, 2019, 45(5): 207-213.

FENG CC, LIU XG, DONG FS, et al. Determination of fipronil and its three
metabolites residues in five foods of animal origin [J]. Plant Prot, 2019,

45(5): 207-213.

itk RIE)

fE& T

AR, METREIF, TERARFE
AR REBRERE®RN.
E-mail: 472734169@qq.com

kEE, TRRIT, FEMRAEAR
my REMEERERN .
E-mail: 1948178203@qq.com



