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fipronil sulfone) in eggs and egg products were detected by gas chromatography-tandem
mass spectrometry (GC-MS/MS). The samples were diluted by water, and vortexed to
mix uniformity. Then acetonitrile containing 0. 1% acetic acid was added, followed by
sodium chloride. After vortexing and shaking vigorously., the samples were ultrasonic
extracted. Then the samples were centrifuged, and the supernatant layer was taken.
Then residues were extracted by acetonitrile containing 0. 1% acetic acid again. The
supernatant layer of twice extraction was put together and evaporated to dryness. Then
acetonitrile was added to dissolve the residue. This solution was cleaned up by disper-
sive solid phase extraction powder (primary secondary amine, graphitized carbon black
and eighteen alkyl silane), then was analyzed by GC-MS/MS. The extraction solvent
(ethyl acetate, acetone, acetonitrile and acetonitrile containing 0. 1% glacial acetic acid)
and extraction mode (shaking, vortexing ultrasonic and oscillation) were optimized.
The optimization of dispersive-solid phase extraction powders was carried out by orthog-
onal experiment. The matrix effects of four compounds in eggs and egg products were
definitely declined by the purification of dispersive-solid phase extraction. The quantifi-
cation was carried out by external standard method of matrix calibration curve. The lin-
ear ranges of four compounds are 2-100 pg/L with the correlation coelfficients more than
0.99. The limits of quantification of four compounds are 1.0 pg/kg. At four spiked
concentration levels of 1.0, 2.0, 4.0 and 20.0 pg/kg, the recoveries are 72.0%-
109. 5% with the relative standard deviations (RSDs) less than 16. 0%. This method is

accurate, simple, quick, and suitable for simultaneous determination of fipronil and its

metabolite residues in eggs and egg products.
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Table 1 Multiple reaction monitoring (MRM) parameters of fipronil and its metabolites
] P B i il BT THT il i g
Pesticide Retention time/min Precursor ions(m/z) Product ions(m/z) Collision energy/eV
JiH G 7.4 387.8 333. 1" 20
Fipronil-desulfinyl 332.8 231.0 30
T, R A 8.0 420. 0 350. 9 10
Fipronil sulfide 351.0 254. 9" 20
Ji, LA 8.1 368. 8 214. 8 25
Fipronil 366. 8 212. 8" 25
SR HLI R 8.6 384.8 256. 8 20
Fipronil sulfone 382.8 254. 97 20
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Table 2 Extraction efficiency of fipronil with different extraction solvents (n=2)
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Table 3 Results of orthogonal experiment

[2] A 25 HL 7 JB i K- I T

Solid phase Weight/mg Sum/mg Average/mg W2

extraction Range

. 1 2 3 4 5 6 7 8 9 L1 L2 L3 L1 L2 L3
material

PSA 50 50 50 100 100 100 150 150 150 448 420 413 149 140 138 11
GCB 50 100 150 50 100 150 50 100 150 489 411 381 163 137 127 36
C18 50 150 100 150 100 50 100 50 150 422 435 424 141 145 141 4

GRS R/ % 168 144 136 159 137

124 136 130 121

R4 HERHLETERERBE

Table 4 Matrix effect of sample before and after purification

W Solvent

U4 1 1 Peak area

He RN Matrix effect/ %

FE B AR S W Standard in matrix solvent(50 pg/L)

F etk
F Ak

87512 261

46935 140

bR ER W Standard in solvent(50 pg/L)

33487
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Fig. 1 GC-MS/MS spectrum of fipronil and its metabolites

in negative chicken egg extraction solution (2.0 pg/L)
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