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Simultaneous Determination of Tolfenpyrad Flonicamid Chlorantraniliprole and
Flubendiamide in Vegetables and Fruits by High Performance
Liquid Chromatography — Tandem Mass Spectrometry

ZHU Jian-hua ZHAO Li’
( Shanghai Agriculture Technical Extension Service Center Shanghai 201103  China)

Abstract: A high performance liquid chromatography — tandem mass spectrometric method was devel—
oped for the determination of tolfenpyrad flonicamid chlorantraniliprole and flubendiamide in vege—
tables and fruits. The samples were extracted with acetonitrile and purified by QuUEChERS method af-
ter salting-out. The solution after purification was evaporated to dryness in a water bath at 40 C un—
der nitrogen and redissolved with 1 mL acetonitrile — water (20 : 80 by volume) . The compounds
were analyzed by LC — MS/MS on an XBridge™ C,; column using acetonitrile —0. 1% formic acid as
mobile phase by gradient elution. The mass spectrometer was operated under multiple reaction moni—
toring( MRM) mode with the positive ionization mode. Good linearities were obtained in the concen—
trations of 0. 075 =2.0 mg * L' for tolfenpyrad and flonicamid and 0. 015 —=0. 40 mg * L.™' for chlo—
rantraniliprole and flubendiamide with correlation coefficients not less than 0.998. The detection
limits of flonicamid chlorantraniliprole flubendiamide and tolfenpyrad were 0.005 0.002 0.000 5
0.000 8 mg * kg~™'  respectively. The recoveries for the four pesticides in vegetables and fruits were
between 80% and 95% at fortified levels of 0.05 —=5.0 mg * kg ™' for tolfenpyrad and flonicamid
and 0.01 —1.0 mg * kg ' for chlorantraniliprole and flubendiamide. The intra-assay and inter-assay
RSDs of four compounds were in the ranges of 2. 0% —6. 1% and 3.3% —7.6%  respectively. The
results indicated that the method was suitable for the determination of tolfenpyrad flonicamid chlo—
rantraniliprole and flubendiamide in vegetables and fruits sample.
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Table 1  Qualitative ion pairs quantitative ion pairs cone voltages and collision energies of four insecticides
Pesticide Qualitative ion pair m/z Cone voltage U/V Collision energy E/eV
Tolfenpyrad( ) 384.1>197.1"  384.1>170.9 35 25 25
Flonicamid( ) 230.1>174.0 230.1>203.1° 30 16 16
Chlorantraniliprole( ) 484.1>285.9 484.1>452.9" 22 18 17
Flubendiamide( ) 683.3 >273.9 683.3 >408.0" 25 35 15

* quantitative ion

1.3
10 g ( 0.01 g) 20 mL 2 min
3g 50 mL 1 min 5000 r * min~"'

3 min. 6 mL QuEChERS ( PSA 100 mg  MgSO, 300
mg 20 mg ) 5 mL 30 s
5000 r * min~' 3 min 5 mL 40 C - 20 : 80)
1 mL 0.22 um LC - MS/MS o
1.4
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Fig.1 MRM chromatograms of four insecticides standard solution( A)  spinach blank sample

A: concentration of tolfenpyrad  flonicamid

respectively; C:

( B) and fortified spinach sample( C)

the fortified level of tolfenpyrad — flonicamid
0.05 0.01

125 25 25 gL'

chlorantraniliprole and flubendiamide were 0. 05

chlorantraniliprole and flubendiamide were 125

0.01 mg* kg™ respectively
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Table 2 Limits of detection recoveries and RSDs of four insecticides in spinach and orange sample
Added _ Inter-assay Limit of detection
Sample Pesticide Mean recovery R/% Intra-assay RSD s, /%
w/(mg + kg~") RSD s, /% w/(mg * kg™!)
Spinach Tolfenpyrad 0.05 80 82 82 4.0 4.1 3.3 4.5 0.000 8
0.50 84 92 86 3.0 3.1 3.3 4.0
5.0 90 88 91 3.1 2.8 2.7 3.6
Flonicamid 0.05 82 80 84 5.8 5.6 4.2 7.2 0. 005
0.50 86 92 88 4.8 4.0 5.5 4.9
5.0 94 90 92 3.8 6.1 5.6 6.0
Chlorantraniliprole 0.01 89 87 91 5.3 4.2 4.3 6.2 0. 002
0.10 85 87 83 3.6 4.3 3.1 5.9
1.0 90 91 88 3.3 2.9 2.1 4.2
Flubendiamide 0.01 88 83 80 6.1 6.0 4.6 7.6 0.000 5
0.10 85 84 87 4.8 5.5 5.1 6.2
1.0 89 92 85 4.0 49 4.1 4.6
Orange Tolfenpyrad 0. 05 92 84 86 4.0 3.1 3.7 4.7 0.000 8
0.50 88 84 90 3.7 3.2 2.5 4.0
5.0 86 84 88 2.2 2.7 3.1 3.7
Flonicamid 0.05 94 92 92 5.9 4.5 5.9 7.1 0. 005
0.50 90 94 86 4.0 4.1 4.9 5.9
5.0 90 83 90 3.8 3.6 4.1 5.1
Chlorantraniliprole 0.01 87 89 83 5.1 4.7 4.6 5.8 0. 002
0.10 8 95 89 4.1 4.2 3.2 4.3
1.0 87 89 89 3.0 2.2 2.9 3.7
Flubendiamide 0.01 86 80 87 5.9 4.6 3.8 6.0 0.000 5
0.10 83 89 81 4.2 3.7 4.2 4.5
1.0 83 87 85 3.7 2.5 2.0 3.3
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