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ABSTRACT: Objective To establish an untargeted screening method for rapidly identifying pesticide residues and
their metabolites in Triticum aestivum L. by ultra performance liquid chromatography coupled to quadrupole-orbitrap
high-resolution mass spectrometry (UPLC-Q-Orbitrap HRMS) combined with a molecular networking strategy.
Methods Fortified Triticum aestivum L. samples were analyzed using UPLC-Q-Orbitrap HRMS to acquire
high-resolution mass spectrometry data. The raw data were converted by MSConvert, imported into MZmine
software for preprocessing, and then uploaded to the global natural products social molecular networking (GNPS)
platform for constructing a visual molecular network. The effects of the MS2 spectral denoising threshold and GNPS
network construction parameters (minimum matched fragment ions, minimum matched spectra for library search) on
seed node identification efficiency were systematically investigated. Target compounds were identified by integrating
accurate mass, retention time and characteristic fragment ion cleavage patterns. Results Optimal network
annotation rate (58.9%) and seed node recognition rate (94.9%) were achieved when the MS2 denoising parameter
was set to 1.0E3, and both the minimum matched fragment ions and library search minimum matches in GNPS were set
to 2. Under the optimized conditions, structurally similar pesticides were successfully clustered and identified through
molecular networking, along with the metabolites of oxamyl, pirimicarb, prochloraz, phosmet and malathion, with their
major fragmentation pathways eclucidated. Conclusion A UPLC-Q-Orbitrap HRMS-molecular networking
non-targeted screening strategy is developed, enabling rapid and efficient identification of structurally similar pesticide
residues and metabolites in Triticum aestivum L.. This approach provides a reliable analytical framework and technical
methodology for screening non-targeted pesticide residues and metabolites in complex matrices.

KEY WORDS: Triticum aestivum L.; pesticide residues; metabolites; high-resolution mass spectrometry;

non-targeted screening; molecular network
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