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Abstract: A rapid screening method was developed for the determination of the residues of fipronil and its metabolites (fipronil-desulfinyl,
fipronil sulfone and fiproil sulfide) in eggs by liquid chromatography triple quadrupole mass spectrometry (LC-MS/MS). Egg samples were
extracted with acetonitrile and n-hexane. The obtained extract was purified by a C18 solid phase extraction (SPE) column and further separated
using a Shim-pack XR-ODS III column (2.0 mm L.D. x 150 mm L., 2.1 pm particle size) with a mobile phase in gradient elution (acetonitrile -5
mmol/L ammonium acetate (0.02% formic acid ). Qualitative screening and quantitative analysis were performed by LC-MS/MS with dynamic
multiple reaction monitoring (DMRM) mode and in negative ion mode, and quantification was carried out by the external standard method. The
results showed that good linearity was detected for fipronil and its metabolites in the range of 0~50 pg/L, with the correlation coefficient R
greater than 0.999. The limit of quantification (LOQ) of fipronil and its metabolites was 0.3~0.6 pg/kg at the signal-to-noise ratio of 10. The
average recovery of fipronil and its metabolites at the spiking levels of 0.5, 5.0 and 10.0 pg/kg ranged from 92.3% to 105.1%, with the relative
standard deviation (RSD, n=6) in the range of 1.2%~8.6% The method was proven to be simple, rapid andsensitive, and suitable for rapid
screening and quantitative detection of fipronil and metabolite residues in eggs.
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Table 1 Retention time and mass spectral parameters for Fipronil and metabolite

Lt REGEE/min BT FHBET Q1 PreBias/V'  CE/V Q3 PreBias/V wAEN AT FA
L 330.00%* 10.0 16.0 21.0
- 11.987 435.00 ESI 29.61
250.00 10.0 28.0 24.0
L 350.90* 27.0 12.0 21.0
AT A 12.341 386.90 ESI 14.30
282.00 18.0 30.0 26.0
L 282.00* 12.0 27.0 26.0 )
7R, 12.815 450.90 ESI 94.10
414.90 22.0 15.0 26.0
L ) 262.00% 20.0 28.0 24.0
AR AR 12.866 418.90 ESI 60.93
382.70 29.0 13.0 24.0
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Fig.3 Matrix effect of fipronil and its metabolites under 2

purification methods
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Table 2 Limits of quantitation, correlation coefficients, calibration curves, recoveries and relative standard deviations for fluonitrile and

its metabolites in egg

F3hEnE /% (RSD/% )

A5 b 4 AR LOQ/(ng/kg) Kbk A2 %a;ié x5
0.5 ng’kg 5.0 ug’kg 10.0 pug/kg

1 Ak 0.6 Y=2693.80X-202.193 09993  94.6(4.2) 98.5(5.2) 105.1(4.3)

2 AT 03 Y=7262.74X-370.993 09991  92.3(8.6) 96.7(5.1) 95.6(6.6)

3 AR IR 05 Y=4539.78X-346288 09993  93.5(3.9) 99.8(3.2) 97.4(3.5)

4 R B 0.5 Y=3665.88X-257291  0.9996 94.7(7.8) 102.3(4.1) 104.1(3.9)
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Fig.4 Total ion chromatography of fipronil and its metabolites
in blank and spiked samples
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