Encapsulation of polyphenols and anthocyanins of ripe karonda fruit extract using double W1/O/W2 emulsions: Preparation, characterization and stability
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The application of water-soluble polyphenols and anthocyanins from ripe karonda fruit extract as a bioactive ingredient may be enhanced by the protection through microencapsulation. Double W1/O/W2 emulsions may function as a vehicle for hydrophilic bioactive compounds by encapsulating them within the inner aqueous W1 phase and controlling their release, owing to the presence of two aqueous phases separated by an oil phase1. The low thermodynamic and kinetic stability of W1/O/W2 emulsions may be further improved by the composition of polymeric emulsifier-polysaccharide(s) within W1/O/W2 emulsions system2,3. Maltodextrin (MD) at 15% (w/w) and gum arabic (GA) at 5% (w/w) were incorporated into the continuous aqueous W2 phase, which contained the hydrophilic emulsifier Quillaja saponin at 1.50% (w/w), to investigate their influence on the encapsulation efficiency of ripe karonda fruit extract, and the stability of W1/O/W2 emulsions in comparison to formulations without polysaccharide(s). W1/O/W2 emulsions, both with/without MD and GA, were fabricated using a two-step emulsification process. The stability of the emulsion was characterized by evaluating the rheological properties, particle size and distribution, microscopy examination, encapsulation efficiency, pH and emulsion stability index (ESI) over a 14-day of storage period at <5(C and 25(C. The results showed that all formulations of W1/O/W2 emulsions demonstrated non-Newtonian shear-thinning behaviour. W1/O/W2+MD+GA produced the lowest particle size and narrow particle distribution, exhibiting the highest viscosity (p<0.05) compared to the other formulations, due to the characteristics of gum arabic, which includes water-soluble, thickening, film forming, emulsifying, and microencapsulation properties4. Microscopic observation revealed that the incorporation of biopolymer emulsifiers with MD and GA in W1/O/W2 improved the encapsulation of ripe karonda fruits within the droplets, hence increased the encapsulation efficiency (EE). The emulsion of W1/O/W2+MD+GA displayed the highest pH value, attributed to the pH range of gum arabic, which is between 4.5 to 5.04. Concurrently, W1/O/W2+MD exhibited the lowest pH, and gradually approaching to the pH values of control W1/O/W2 emulsions, which demonstrated minimal pH changes over a 14-day of storage period. The ESI was the highest in control W1/O/W2 emulsions at <5(C, but W1/O/W2+MD+GA resulted in the highest ESI at 25(C throughout a 14-day of storage period, indicating better stability of W1/O/W2 emulsions at elevated storage temperature with the inclusion of GA. Thus, the results indicated that W1/O/W2 emulsions utilising the polymeric emulsifier – polysaccharide(s) potentially enhanced encapsulation and emulsion stability during storage.
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