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Abstract: A method was developed for the simultaneous determination of flonicamid and its me-
tabolite N 4-rifluoromethylnicotinoyl) glycine ( TFNG) 4+rifluoromethylnicotinic acid ( TF-
NA) and 4-rifluoromethylnicotinamide ( TFNA-AM)  in cucumbers and apples by liquid chro-
matography-+tandem mass spectrometry ( LC-MS/MS) with liquiddiquid extraction. The sample
was extracted twice with phosphate buffer solution ( pH 7.0) and the extract was adjusted to
pH 1.5 -2.0 then an aliquot of the extract (3 mL) was extracted with ethyl acetate. The final
extract was dried under nitrogen and the residue was dissolved in 0. 1% formic acid in water/
methanol (80/20 v/v). The sample was analyzed by LC-MS/MS and quantified with the exter—
nal standard calibration curve method. The detection limits of flonicamid TFNG TFNA and
TFNA-AM were 0. 17 0.20 0.35 and 0. 60 wg/kg respectively. The average recoveries of flon—
icamid and its metabolites in cucumbers and apples were 82.9% —104. 1%. In the intra-assay

the relative standard deviations were 3.6% - 6.9% at the spiked levels of 5.0 -2 000 pg/kg.
There were good linear correlations ( the calibration coefficients were above 0.998) between
the peak areas and the concentrations of flonicamid and its metabolites in the range of 0. 5 —200
wg/L. The volume of organic solvent used in the whole pretreatment procedure was only 6 mL.
The method is accurate highly sensitive and stable for the determination of flonicamid and its

metabolites.
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Table 1 Formulas qualitative and quantitative ion pairs cone voltages and collision energies of flonicamid and its metabolites

Pesticide Formula Qualitative and quantitative ion pairs ( m /z) Cone voltage/V Collision energy/eV

Flonicamid CoHgF5N;0 229.98/202.87" 229.98/147.80 26 16 30

TFNG CoH;F3N, 04 249.00/202.91" 249.00/147.86 29 18 32

TFNA C;H,F5NO, 191.88/78.79 191.88/97.86" 30 26 40

TFNA-AM C;H;F;N,0 190.94/78.85 190.94/97.87" 30 26 34
* Quantitative ion pair.

1.3 pH 1.5~2.0
5¢g 50 mL 20 mL 30 mLo 3 mL 10 mL
10000 r/min 1 min 6 mL 3 mLo
5 mL 40 C 0.5 mL
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Fig. 2 Chromatograms of (a) flonicamid and its metabolite standard solution (0. 50 pg/L)
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and (¢) a cucumber sample spiked with standards (5.0 pg/kg)

('b) a blank cucumber sample
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Fig. 3 Effects of (a) concentration and (b) pH of phosphate buffer on extraction recoveries of
flonicamid and its metabolites at a fortified level of 1. 0 mg/kg in a cucumber sample
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Table 2 Recoveries ( mean + SD) of flonicamid and its metabolites spiked in cucumber and apple samples (n =6)
S | Spiked /( pe/ke) Recovery /%
ampe prredil nerte Flonicamid TFNA TFNG TFNAAM
Cucumber 5.0 87.2+4.1 93.1+3.7 86.6 4.6 84.1+4.8
50 92.7+3.3 90.8 4.0 88.5+3.8 82.9 5.7
500 92.4 +5.2 89.3+3.9 91.4 +4.6 86.0+4.3
Apple 5.0 96.3 +6.2 90.8 4.4 102.5 £5.7 89.1x4.2
20 93.3+4.7 95.8 5.3 98.1+5.0 87.3£3.7
200 88.1+3.9 92.7 +4.2 104.1 £5.6 84.9 £4.6
2000 94.5 +4.8 91.6 £5.0 93.7 4.5 88.5+5.2
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