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Influence and correction of matrix effect in the neonicotinoid pesticides
residue analysis
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ABSTRACT:Objective In the present paper, the influences of matrix effect (ME) to the quantification
of imidacloprid, thiamethoxam and clothianidin in ginger and banana were evaluated, and especially, the
influencing factors and compensating means of matrix effect in LC-MS/MS analysis were proposed.
Methods In this research, the matrix effects of three neonicotinoid insecticides in ginger and banana
were evaluated by LC-MS/MS analysis after QUEChERS pretreatment. Both matrix-matched calibration
curves and solvent calibration curves were established for the assessment of matrix effect. Results The
linear regression coefficients of the matrix-matched calibration curves were all above 0.999 and the
precision of the measured sample results was better than that of the solvent standard. The recoveries and
relative standard deviations of all compounds at matrix-matched calibration curves were 86.7%~103.0%
and 2.1% ~8.3%, respectively. Conclusion Matrix effects can compromise the precision and accuracy
of the analysis results. These results also indicated that matrix effects were mainly affected by matrix
concentration, the types and samples of matrices and the overall chemical structure of the pesticide. The
linear regression coefficients and precision as well as accuracy were more satisfactory for all the
pesticides when matrix-matched standard was used, which reflected an excellent compensating means of
matrix effect. This can improve the accuracy of quantitative results, which is feasible in routine testing,
and is of great significance for ensuring the quality and safety of ginger and banana products.
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Table 1 Mass spectrum parameters of three kinds of neonicotinoid pesticides
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211.10% -30 -11 -22
181.10 -30 -23 -19
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132.00 -29 -14 -24
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Table2 Matrix effects of three kinds of neonicotinoid pesticides
at six concentrations
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5 0.66 0.71 0.67

10 0.67 0.73 0.69
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e 50 0.67 0.78 0.68
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5 0.80 0.64 0.75

10 0.81 0.68 0.74

EHE 20 0.81 0.68 0.75
50 0.93 0.82 0.80

100 0.94 0.84 0.78

200 0.97 0.95 0.80
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Table 3 Linear equations, correlation coefficients (R?) and evaluation of matrix effect of solvent standard and matrix-matched standard
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Table 4 Matrix Effect (ME), Recovery (RE), and Process

Efficiency (PE) Data
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Table 5 Correction results of three kinds of neonicotinoids in

actual samples (n=6)
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Table 6 Correction results of three kinds of neonicotinoids in

quality control samples (n=6)
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