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Abstract
During high-temperature processing of various foods, the Maillard reaction frequently occurs and leads to the generation of multiple processing contaminants. Among these, acrylamide (AA) and 5-hydroxymethylfurfural (HMF) are characteristic thermal processing hazards associated with this reaction [1]. However, the toxic effects of their combined exposure on intestinal epithelial cells remain unclear. In this study, the rat small intestinal epithelial cell line IEC-6 was used as a model to evaluate the effects of AA and HMF under individual and combined exposure conditions based on the Chou-Talalay method [2]. The results showed that both AA and HMF individually induced oxidative stress and cytotoxicity in IEC-6 cells. Notably, co-exposure produced lower-than-expected additive effects, as reflected by reactive oxygen species generation, lipid peroxidation, and mitochondrial dysfunction, suggesting a less-than-additive interaction under the tested conditions. This study provides experimental evidence for the toxicological evaluation of the combined effects of co-occurring food processing hazards.
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