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Development and Validation of a Rapid
Radionuclide Detection System for Imported and
Exported Food Products

Keyao Yu, Yan Hou, Meiquan Ji, Xinyi Wang, Yiming Zhu
Nanjing Customs Center for Animal, Plant and Food Inspection, Nanjing, Jiangsu

Abstract: This study investigates the development and validation process of a rapid radionuclide detection system for
imported and exported food products. The system design and development section reviews radionuclide detection
technologies, establishes a rapid detection workflow, and achieves system integration and automation. During the
sample collection and pretreatment phase, the study examines the impact of sample sources, representativeness, and
pretreatment techniques on detection efficiency. In the performance validation section, detection limits and precision
are evaluated using standard materials and quality control samples, while system stability and durability are tested.
Laboratory and field validation phases assess adaptability to field applications under laboratory conditions and
analyze the influence of different food matrices on detection results. This research provides an efficient and accurate
method for rapid radionuclide detection in imported and exported food products.

Keywords: Radionuclides; Rapid detection system; Imported and exported food; Detection performance; Laboratory

validation; Field validation
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