Plant Polyphenol-Physical Field Marination
Inhibits Advanced Glycation End Products
and Heterocyclic Amines in Roast Steak
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The simultaneous control of multiple harmful Maillard reaction products — particularly advanced glycation end products (AGEs) and heterocyclic amines
(HAs) — 1n thermally processed meats remains challenging. While plant polyphenols show 1nhibitory potential, their efficacy in bulky matrices like steak
1s limited by poor permeation, and conventional approaches often fail to address multiple hazards concurrently. This study explores the novel combination
of plant polyphenols with physical field technologies (ultrasound, electrostatic fields, and pulsating vacuum tumbling) to develop a synergistic strategy for
the co-inhibition of AGEs and HAs.
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epicatechin and curcumin served as the |
most potent inhibitors; efficacy was dictated | Specitic volatiles showed strong, contrasting links to consumer preference: detrimental

by polyphenol chemical structure; and aldehydes (e.g., 2-pentyl-furan) negatively correlated with palatability, whereas
physical-field assisted marination provided ' beneficial compounds (e.g., estragole, trans-cinnamaldehyde) were positive drivers,
highlighting targets for flavor optimization.

a superior mitigation effect. Safety
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