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Abstract: Trade friction-induced tariff differentials have significantly altered the cost structure of
soybean imports, driving fraudulent practices such as origin mislabeling and variety adulteration.
These violations pose dual threats to customs supervision and consumer health. Establishing an accu-
rate and efficient technical system for soybean origin traceability has thus become an urgent necessity
to safeguard the quality and safety of imported soybeans and to support the sustainable development of
the industry. In recent years, chromatographic techniques, mass spectrometry, chromatography—
mass spectrometry hyphenated techniques, nuclear magnetic resonance, and spectroscopic methods
have demonstrated promising application potential in enhancing the selectivity and sensitivity of soy-
bean origin traceability. This paper systematically reviews the research progress of the aforemen-
tioned four categories of techniques, offering a comprehensive overview from the perspectives of tech-
nical principles, application cases, advantages, and limitations. The aim is to provide a theoretical
reference for the development of a robust soybean origin traceability system.
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Fig. 1  Factors affecting the stable isotope ratios, multi-elements, and metabolite profiles of soybeans
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