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Research progress of protectants in compensating matrix enhancement effect
during pesticide residue detection

CHEN Min-Ni, LI Xin-Yan, TANG Zhu-Hua, WANG Dan, FU Jin-Yu,
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(Institute of Food Testing, Hainan Academy of Inspection and Testing, Key Laboratory of Tropical Fruits and
Vegetables Quality and Safety, State Administration for Market Regulation, Haikou 570314, China)

ABSTRACT: Pesticide residue detection is a crucial task for ensuring food quality and safety and serves as a vital
component of food safety supervision and regulation. Gas chromatography-mass spectrometry is widely employed for
pesticide residue detection, yet it is often susceptible to the matrix enhancement effect. Matrix enhancement effects
generally lead to overestimated detection results, thereby reducing the accuracy of analytical data and compromising
the impartiality of food safety supervision. As a cost-effective, easy-to-operate and highly adaptable method for

compensating matrix enhancement effect, the protectants approach has received continuous attention from researchers
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both at home and abroad. This paper reviewed the discovery and definition of protectants, representative compounds,

methods of application, and the factors influencing their compensatory effects on matrix enhancement in the pesticide

residue detection by gas chromatography-mass spectrometry. Through a systematic discussion of protectants in

pesticide residue analysis, this review aims to provide insights for the development of novel protectants, promote the

broader application of the protectant method, and advance the understanding of the mechanisms underlying matrix

enhancement effects.
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