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Abstract

Flavour remains a major barrier to the widespread adoption of alternative protein (AP) products, as many fail to
replicate the sensory complexity of conventional meat [1]. In parallel, excessive consumption of salt, sugar, and
fat continues to contribute to chronic health conditions, including cardiovascular and metabolic diseases [2]. Age-
related decline in taste perception further compounds these challenges, often leading to reduced appetite and poor

nutritional intake, particularly among older adults [3].

Kokumi compounds present a promising strategy to enhance flavour without increasing unhealthy additives.
Although tasteless, these molecules amplify key taste attributes—such as sweetness, saltiness, and umami—
through activation of the calcium-sensing receptor (CaSR) [4]. While most known kokumi compounds are y-
glutamyl peptides that bind the orthosteric site of CaSR, the potential of allosteric activators remains largely
unexplored [5].

In this study, we developed a cell-based CaSR activation assay to screen for novel kokumi compounds derived
from Asian food sources. In parallel, structural bioinformatics approaches, including molecular docking and
molecular dynamics simulations, are employed to identify non-peptide ligands targeting allosteric sites, with the
aim of achieving synergistic receptor activation and enhanced flavour perception. Preliminary computational
screening has already identified candidate small-molecule and peptide ligands targeting CaSR. By improving taste
while reducing reliance on salt, sugar, and fat, this work seeks to support the development of healthier, more

appealing, and sustainable alternative protein products.
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