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Optimization and Application of Ultra-High Performance Liquid Chromatography-Tandem Mass Spectrometry Method for Detecting

Multiple Pesticide Residues in Food
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[ Abstract ] This study focuses on the optimization and application of ultra-high performance liquid chromatography-tandem mass

spectrometry ( UPLC-MS/MS )for detecting multiple pesticide residues in food.Through systematic optimization of key

steps including sample pretreatment, chromatographic separation conditions, and mass spectrometry detection

parameters , the sensitivity , accuracy , and efficiency of pesticide residue detection were significantly

improved.Specifically, the use of matrix solid-phase dispersion extraction ( DSPE ) combined with isotope internal

standard method effectively enhanced extraction efficiency and purification effect; optimization of mobile phase

gradient and column temperature achieved efficient separation; precise adjustment of mass spectrometry parameters

significantly improved the selectivity and stability of detection signals.The optimized method reduced analysis time by

47%, increased sensitivity by 10 times, and improved recovery rate stability by 3 times, providing a reliable solution for

high-throughput and highly sensitive detection of multiple pesticide residues in complex food matrices.Additionally,

this paper discusses potential issues encountered during method application and corresponding solutions, offering

valuable references for future research and practical applications.

[ Key words ] Ultra-high performance liquid chromatography-tandem mass spectrometry; Multiple pesticide residue detection;

Method optimization; Sample pretreatment; Chromatographic separation and mass spectrometry detection
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