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Rapid determination of Fipronil and its Metabolites in Eggs
with QUEChERS-GC-MS/MS Method
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Abstract: A QuEChERS method was developed for the extraction and purification of egg samples and rap—
id determination of fipronil and its metabolites in the samples by gas chromatography-iriple quadrupole mass
spectrometry.The samples were extracted by acetonitrile—water then purified by 150 mg C,; 50 mg PSA and
150 mg GCB.The target compounds were separated by gas chromatos carried out by multriple reaction monito—
ing.The detected limits of the four pesticide residues were in the range of 2~400 pg/L the correlation coeffi—
cient was well R*=0.999 and the limit of the method was 0.5~1.2 pg/kg.Then the limit of quantification was
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1.5~3.6 pg/kg it meets the domestic and international requirements for the detection of fenvalerate in eggs.
The recoveries of the four insecticides were 93.5% ~103.1% and the relative standard deviations were 4.2% ~
8.0% spiked at two levels of concentration.Compared with traditional methods this method has the advantages
of low consumption and high efficiency of organic reagents which can meet the actual needs for detecting fen—
valerate and its metabolites fluorosilane fipronil sulfone and fipronil sulfoxide residues in eggs.

Keywords: QuEChERS; GC-MS/MS; egg; fipronil and metabolites
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Tab.1 Mass spectrometry analysis conditions of fipronil and metabolites

/min /Im / z /m / z Y%
Name Retention time Mother ion Ion ion Collision energy
Fluoronitrile 11.17 387.9 386.6° 332.8 35 25
Fipronil sulfoxide 13.17 351.1 349.3" 254.8 45 35
Fipronil 13.39 366.9 365.6° 331.6 35 15
Fipronil sulfone 15.25 383.0 381.7° 334.9 3535
*
* for quantitative ions
2
2.1
1

Fig.1 Mass spectrometry of fipronil and metabolites
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2
’ Fig.2 Sample of different purification results
R*=0.999, N
( 6 ) 3 (S/N=3) 10 (S/N=10) 4
0.5~1.2 pg’kg 1.5~3.6 ng/kg 93.5% ~103.1%
(RSD) <8.0%( 2). 2 3 4 4
5; ( . . ) 2
- ( SN/T 1982-2007) 0.002 mg/kg
; 0.5~1.2 pg/ke
2
Tab.2 Detection limits recoveries and relative standard deviations of fipronil and metabolites
/(pg * kg™ /(g * k') / 1%
Name The limit of The limit of (pg*kg?) The rate RSD/%
detection quantitation Concentration of recovery
12.5 101 6.4
Fluoronitrile 10 30 125 98.1 42
12.5 96 5.8
Fipronil sulfone 1o >0 125 93.5 4.0
12.5 103.1 7.8
Fipronil 02 - 125 101.5 45
12.5 102 7.0
Fipronil sulfoxide 12 >0 125 100.5 4.4
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125 pg 125 pg
Add 125 pg standard fipronil and Add 125 pg standard fipronil and
metabolites to each kilogram of sample metabolites to each kilogram of sample
3 MRM 4 MRM
Fig.3 MRM chromatogram of fipronil and metabolites Fig.4 MRM chromatogram of fipronil and metabolites
C D E F
C is fluoronitrile D is fipronil sulfoxide E is fiproni F is fipronil sulfone
5 4

Fig.5 The mass spectras of the four detectors

QuEChERS GC-MS/MS . .
o C,s-PSA  GCB . 4
2~400 pg/L R*>=0.999 0.5~1.2 pg/kg;
1.5~3.6 pg’kg
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