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Current Status and Development Trends of Rapid Detection Technologies for Agricultural
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Hong Zhou Hangying Ma Ping Li
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[Abstract] The quality and safety of agricultural products is a social issue closely related to national economy,
people's livelihoods, and social stability. As a powerful tool for ensuring food safety and safeguarding public
health, rapid detection technology plays an irreplaceable role throughout the entire supply chain—from farm to
table—particularly in source production control, market circulation supervision, and risk prevention at the
consumer end. This paper provides a systematic review of the current application status and characteristics of
rapid detection technologies for agricultural products, covering major technical systems such as
immunochromatographic techniques, molecular biology methods, and spectroscopic analysis. It elaborates on
the advantages and limitations of these technologies across various application scenarios. Furthermore, the article
analyzes existing challenges and barriers in terms of detection sensitivity, device portability, operational
intelligence, and cost—eftectiveness. Based on this foundation, and considering recent advances in Internet of
Things (IoT) technology, artificial intelligence algorithms, miniaturization, and integrated detection devices, the
paper explores future directions including efficient on—site testing, high—precision accuracy, enhanced
intelligent functionality, and deep integration of multiple technologies, oftering insights for improving the
efficiency and effectiveness of China’s agricultural product quality and safety supervision system.
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