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Study on Matrix Effects in the Detection of Pesticide Residues in Sediments by Gas
Chromatography—Mass Spectrometry (GC-MS)
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Abstract: As an important "sink" for the migration and transformation of pesticides in the environment, the accurate
detection of residual pesticides in sediments is of great significance for assessing ecological risks and ensuring environmental
safety. Gas Chromatography-Mass Spectrometry (GC-MS) has become one of the mainstream methods for the analysis of
pesticide residues in sediments due to its high separation efficiency, high sensitivity and strong qualitative ability. However,
the sediment matrix has a complex composition, containing a large amount of organic matter, inorganic salts and particles.
During the GC-MS analysis process, it is prone to produce matrix effects, which cause the enhancement or inhibition of the
target response and affect the accuracy and reliability of the detection results. This paper systematically reviews the formation
mechanisms, influencing factors and evaluation methods of matrix effects in the detection of pesticide residues in sediments
by GC-MS. It focuses on discussing the regulation strategies of matrix effects, including sample pretreatment and purification
(such as solid-phase extraction, gel permeation chromatography), optimization of instrumental analysis conditions (such as
chromatographic column selection, ion source parameter adjustment) and matrix-matched calibration. It also prospects the
future research directions in this field, aiming to provide theoretical basis and technical support for improving the accuracy of
trace pesticide residue detection in sediments.
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