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Automated QUEChERS Sample Preparation System Coupled with Ultra
High Performance Liquid Chromatography-Tandem Mass Spectrometry
for Determination of 20 Pesticide Residues in Zanthoxylumbungeanum

Maxim
Zhong Donglian, Ding Ming
(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400)
Abstract: An analytical method was developed for the determination of 20 pesticide residues in
Zanthoxylumbungeanum Maxim. using an automated QUEChERS sample preparation system
coupled with ultra high performance liquid chromatography-tandem mass spectrometry. The
automated QUEChERS system integrates vortex vibration and centrifugation functions, seamlessly
combining the extraction and dispersive solid phase extraction cleanup steps of the QUEChERS

method. The operating parameters of the automated system were optimized. Analytes were



detected in multiple reaction monitoring (MRM) mode and quantified by matrix-matched
calibration. The automated and manual QUEChERS methods were compared from a
methodological perspective. The results showed that the 20 pesticides exhibited good linearity
(R2 > 0.995) over a concentration range of 0.005-0.2 mg/L. The limits of detection were in the
range from 0.4-3.0 pg/kg and limits of quantification were in the range from 1.8 - 9.6 pug/kg. The
average recoveries ranged from 62.5% to 111.2% with relative standard deviations (RSD) less
than 11.8% (n=6) at three spiked levels. No significant differences were observed between the
automated and manual QUEChERS methods. The application of the automated system greatly
improved the efficiency and reduced the labor intensity of pesticide residue analysis in edible
forest products.
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