Modelling and Determination of Double Emulsion Stability for Microencapsulation using response surface methodology
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The aim of the present work was to prepare orange oil microencapsulant with double emulsion technic. Central Composite Design was used to model and study effect of soy protein and gum arabic composite as the encapsulant and first wall material of primary orange oil emulsion (o/w) particles. Turbidometric test, depth of cream layer and centrifugal method were in good accordance with stability evaluation. This was followed by determining the o/w/o double emulsion preparation using OSA corn starch and whey protein and microcapsuls were prepared by spray drying method1. For primary emulsion, two independent variables at three levels of “homogenization speed” as x1 and “Gum arabic(GA):soy protein(SPI) ratio” as x2 on two dependent variables, emulsion particle size as y1 and emulsifying activity as y2 was studied. Central composite design (CCD) applied to model the system and two empirical models and variance (ANOVA) analysis were obtained. Whey protein solution was added to dilute primary emulsion and OSA starch and span60 with low HLB as it is appropriate for w/o emulsification were used for double emulsion preparation. Three independent variables, at three levels of “%whey protein solution” as x1, “whey protein solution:primary emulsion ratio” as x2 and “OSA starch:Span60 ratio” as x3 on three dependent variables, emulsion stability, emulsifying activity and efficiency of encapsulation was studied. Scanning electron microscopy (SEM) was used to study the micro structural properties of microcapsuls prepared by spray drying2. Results indicates that as soy protein isolate:Gum arabic ratio increased emulsifying activity and stability also increased from less than 3% up to 98% and with increase of whey protein concentrate stability also increased up to 84% as well. As span60 and ratio of whey protein to primary emulsion increased, efficiency and stability up to 90% improved.

References:

1 Aoki, H., Katayama, T., Ogasawara, T., Sasaki, Y., Al-Assaf, S., & Phillips, O.G., (2007). Characterization and properties of Acasia Senegal (L.) Willd, var, Senegal with enhanced properties (Acasia(sen)SUPER GUM):Part 5. Factors affecting the emulsification of acacia Senegal and acasia(sen) SUPER GUM, Food Hydrocolloids ,21,353-358.
2 Aoki, T., Decker, A. E., & McClements D. J. (2005). Influence of environmental stresses on stability of O/W emulsions containing droplets stabilized by multilayered membranes produced by a layer-by-layer electrostatic deposition technique. Food Hydrocolloids, 19, 209-220. 

