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A comprehensive screening strategy for non-targeted analysis of pesticide multi-residues in complex
agricultural matrices using two-dimensional liquid chromatography coupled with high-resolution mass

spectrometry

Xue Yao", Wanxin Pu, F angcao Li
Enshi Public Inspection and Testing Center, Enshi, Hubei

[ Abstract] To address the challenges of diverse pesticide residues in complex agricultural matrices and the
limited coverage of traditional analytical methods, this study developed a non-targeted screening strategy based on
two-dimensional liquid chromatography coupled with high-resolution mass spectrometry (2D-LC-HRMS). By
optimizing online solid-phase extraction and two-dimensional chromatographic separation conditions, combined
with data-independent acquisition mode, we established a screening method covering 1210 pesticides, veterinary
drugs, and other contaminants. This method significantly improved chromatographic separation capability, extending
the log P coverage range of analytes from -8 to 12. In practical strawberry sample analysis, 67 parent pesticides and
57 transformation products were successfully screened, demonstrating the method's advantage in discovering
unknown pesticides and their transformation products. This research provides reliable technical support for high-
throughput screening of pesticide multi-residues in complex agricultural matrices.

[ Keywords 1 Two-dimensional liquid chromatography-high resolution mass spectrometry; Non-targeted

screening; Pesticide multi-residues; Complex agricultural matrices; Transformation products
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