Impact of water on flavor delivery systems.

PE Bouquerand*, V Normand
Firmenich S.A. Corporate R&D, Material Science department, 7 rue de la Bergère,P.O.Box 148,CH-1217 Meyrin 2 Geneva 
Historically most of delivery systems used in flavor industry are based on amorphous glassy polysaccharide systems: spray-dried powder, extruded granules, agglomerates, fluid-bed coated particles... Polysaccharides are sensitive to water due to their poly-ol chemical structure (i.e. maltodextrin). For this reason the main release mechanism is through the action of water. The physical effects of water on maltodextrins follow different semi empirical models, which link physical properties to molecular weight distributions1. Viscosity is a crucial parameter for those polymers processing while the glass transition temperature (Tg) is widely accepted2 as the limit between a stable and a non-stable food system. In an open and humid environment the water activity (Aw) in polysaccharide systems  is not easily predictable as it follows a non-linear trend. This equilibrium can be modeled to give a universal definition of hygroscopicity3 but also to get a dynamic evaluation of the stability4 (Tg vs. Aw). This combination of water effect and water transfer can be applied with pertinent adjustments to the entire flavor delivery systems to accurately predict stability with moisture or evaluate packaging requirements.
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