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Abstract
Edible bird’s nest (EBN) is a highly valued functional food known for its rich glycoprotein content and associated health benefits [1]. However, the complex structure of EBN glycoproteins limits the release and bioavailability of its functional compounds [2]. In this study, a novel proteolytic fermentation approach (PI2023005071) was developed to enhance the functional and bioactive properties of EBN using selected lactic acid bacteria (LAB), namely Lactobacillus helveticus, Latilactobacillus curvatus, and Latilactobacillus sakei. Fermentation conditions, including fermentation time, EBN concentration, and LAB inoculum level, were optimised using response surface methodology. The fermented EBN samples exhibited significant improvements (p<0.05) in physicochemical properties, including increased recovery yield (47.94–59.65%), total peptide content (111.07–196.93%), and total sugar content (22.39–99.63%) compared to conventional double-boiled EBN. In addition, proteolytic fermentation markedly enhanced the antioxidative, antihypertensive, and antihyperglycemic activities of EBN, with nearly twofold increases observed after treatment. Metabolomic analysis using liquid chromatography–mass spectrometry (LC-MS) identified 76 metabolites in fermented EBN, including peptides, amino acids, carbohydrates, organic acids, vitamins, phenolic compounds, and flavour-related compounds, which was higher than those detected in double-boiled EBN (37 metabolites). Multivariate statistical analyses further identified several key metabolites that may contribute to the improved bioactivities of fermented EBN. Overall, this study highlights proteolytic fermentation as an effective and sustainable strategy to enhance the nutraceutical value of EBN and supports its future application as a high-value functional food ingredient.
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