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Research on Testing Methods for Heavy Metals in Food Inspection
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Abstract: Food safety has become a core issue of concern in the global public health field. Among them, heavy metal pollution poses
a serious threat to food quality and human health due to its strong toxicity, obvious bioaccumulation effect, and difficulty in
degradation. Heavy metal elements such as mercury, cadmium, lead, and arsenic can enter the food chain through environmental
pollution, pesticide and fertilizer use, food processing, and other pathways. Long term intake may induce nerve damage, kidney failure,
and even cancer. Among the existing detection methods, flame atomic absorption spectroscopy (FAAS), inductively coupled plasma
atomic emission spectroscopy (ICP-AES), and inductively coupled plasma mass spectrometry (ICP-MS) are widely used. Among them,
ICP-MS plays a key role in the field of food safety detection due to its high sensitivity and multi-element synchronous detection
capability. At the same time, the rapid development of emerging technologies such as electrochemical sensing, nanomaterial detection,
and microfluidic chips has improved the accuracy of on-site detection of heavy metals in food. In order to ensure food quality and
safety, the accuracy, stability, and sensitivity of the testing methods must be rigorously validated to ensure compliance with relevant
food safety standards. This study focuses on the current situation of heavy metal pollution in food, analyzes the application advantages
of traditional and new detection technologies, and verifies the reliability of different detection methods based on experimental data, in
order to provide scientific basis for food safety supervision.
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