Function of modified starch as an emulsifier and moderator for the controlled release of bioactive compounds
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The critical factors that affected the emulsification capacity of octenyl succinic anhydride (OSA) starches and the possible relation of these factors to the in vitro control release of lipophilic bioactive components embedded in the OSA starches will be discussed in this presentation. With systematic controlled enzyme hydrolysis of OSA starches at different degree of substitute (DS), the results indicated that in addition to the increased DS, the position of substituents also appeared to facilitate the emulsion stability by moving towards the non-reducing end of A chains. Gelatinization could also enhance the emulsification capacity of OSA starches at similar DS by increasing interfacial thickness and elastic moduli, as well as the micellar effect. In vivo digestion results suggested that particle size of β-carotene nanoemulsions increased dramatically at gastric phase, with the extent of increasing negatively correlated to the DS of OSA starch, which could be attributed to the greater magnitudes of the negative zeta-potential in the presence of more OSA groups and the better protection from rigid and compact surface structure formed by the OSA starch with higher DS. The bioaccessibility of β-carotene was also found to be improved at higher DS, which may benefit from both the lower extent of starch digestion and a greater extent of lipid digestion in smaller sized nanoemulsions. 

