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Amylose, a major component of starch, is capable of forming non-covalent helical inclusion complexes with small molecules such as volatile flavor molecules. Encapsulation of these compounds aids in flavor retention and can help protect against oxidation. The kinetics and mechanisms of flavor molecule binding and release impact the flavor quality of the product. While experimental techniques are able to indirectly measure the uptake of flavor molecules by amylose, and even characterize the helical conformation of crystallized inclusion complexes, we lack lucid explanations of binding and release mechanisms that could accelerate progress in the field. In this work we develop a molecular model that helps us begin to generate these explanations both quantitatively and qualitatively. Our approach aims to broaden the usage of techniques typically used to probe protein-ligand interactions in drug discovery, adapting them to more flexible host molecules like amylose. Specifically, we adapt the theory of Markov state models in order to characterize the behavior and transitions between different dynamic states in a dilute solution of amylose and flavor compounds. With knowledge of the rates of transition between dynamical states, it is straightforward to estimate the equilibrium dissociation constants for inclusion complexes, as well as binding free energy. We validate our approach by comparison to experimental literature. Overall, this work lays the groundwork to study more complex and novel systems.
