Highlights
· This study pioneered research on the combination of tea polyphenols—a multidimensional bioactive macromolecular polymer—with gluten protein, employing a green gluten washing method to obtain tea polyphenol-enriched gluten protein.

· [bookmark: _GoBack]This study investigated the in vitro hypoglycemic properties, digestibility, and digestive fluid antioxidant capacity of gluten protein, revealing that the theabrownin complex significantly enhances multiple biochemical functions of gluten protein.

· This study explored the effects of varying theabrownin ratios on intramolecular and intermolecular binding forms of gluten protein, revealing the correlation between the multidimensional molecular structure of gluten protein and its biological functions.
