SIFF 2026
Singapore International Food Forum 2026

[bookmark: OLE_LINK5]Deamidation of Wheat Gliadin: Structural Modification, Allergenicity Reduction, and Mitigation of Intestinal Epithelial Damage
Mingxi Liua,b, Xin Jiab

a Department of Food Science and Technology, National University of Singapore, 2 Science Drive 2, 117542, Singapore
b College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China
Abstract
Background: Wheat gliadin is a primary global allergen, with its glutamine-rich peptides, triggering severe immune responses and direct intestinal epithelial damage [1,2]. This study aimed to investigate deamidation as a dual-purpose modification strategy: to reduce the IgE-binding capacity and to influence intestinal cellular interactions, thus providing a theoretical foundation for the development of hypoallergenic wheat products. 
Methods: In our study, wheat gliadin was deamidated using citric acid to achieve varying degrees of deamidation (DD). Structural alterations were monitored via SDS-PAGE, FT-IR, and intrinsic fluorescence spectroscopy. To evaluate physiological impact, deamidated gliadin was subjected to pepsin-trypsin digestion. The yielding peptides were first was assessed the allergenicity using ELISA and immunoblotting with human sera. Then the peptides were analyzed for self-assembly behaviors, mucus permeation, and intestinal epithelial health. 
Results: Deamidation induced an extended protein structure and partial unfolding, shifting the molecular weight of key allergenic subunits. ELISA and immunoblotting confirmed a significant, DD-dependent reduction in IgE-binding capacity. Furthermore, deamidation enhanced digestion efficiency and altered peptide self-assembly: while untreated gliadin formed spherical nanoparticles that damaged cell membranes, deamidated peptides transitioned into linear monomers or strands. Despite faster mucus permeation due to increased negative charges and shape transition, deamidated peptides exhibited weakened cell membrane interactions and significantly improved Caco-2 cell viability.   
Conclusion: These findings demonstrated that deamidation effectively diminished the allergenicity of wheat gliadin while simultaneously mitigating direct intestinal epithelial damage. This research provided a theoretical foundation for the development of safe, hypoallergenic wheat-based products.
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