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Research on the Upgrade of Heavy Metal Detection Technology in Food
Yong Zhang
Yangquan Comprehensive Inspection and Testing Center

[Abstract] Food security serves as the cornerstone of national stability and prosperity. Heavy metal
contamination has emerged as a major obstacle to improving grain quality. While current laboratory—based
detection systems demonstrate high accuracy, their complex procedures, lengthy processing times, and high costs
make them inadequate for rapid on—site screening during grain distribution. This study explores technological
upgrades in detection methods, investigates potential improvements in spectral analysis and electrochemical
sensing principles, and proposes an integrated portable device solution. It establishes a tiered collaborative
detection model combining field preliminary screening with laboratory confirmation. Through technological
innovation and process optimization, this research constructs a comprehensive, efficient, and reliable quality and
safety risk prevention system, providing systematic technical support and practical examples for enhancing
China's food safety capabilities. The findings hold significant implications for refining the food security
governance framework and offer feasible solutions for transitioning detection technologies from laboratory
settings to field applications.
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