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Abstract

The effect of main emulsion components namely Arabic gum (13-20% w/w), xanthan gum (0.3-0.5% w/w) and orange oil (10-14% w/w) on physicochemical properties of orange beverage emulsion was investigated by using three factors-central composite design (CCD). The main objectives of present study was to determine the optimum concentration level of main emulsion components leading to (1) minimize the average droplet size, polydispersity (PDI), conductivity and pH and (2) maximize the physical stability, viscosity, zeta potential, electrophoretic mobility and turbidity. In most cases except for cloudiness, ζ-potential, density and pH, the variation of physicochemical emulsion properties were fitted by the significant (P < 0.05) second order reduced models with high R2 values (0.851-0.996) except for the ζ-potential regression model (R2 = 0.715). The main effect of Arabic gum showed the most significant (p < 0.05) on the physicochemical emulsion properties. Among the response variables studied, the variation of average droplet size was significantly (p < 0.05) influenced by most of independent variable effects; while the pH was significantly (p < 0.05) affected only by the main effect of Arabic gum. The optimization procedures indicated that the orange beverage emulsion composed of 13% (w/w) Arabic gum, 0.5% (w/w) xanthan gum and 12.95% (w/w) orange oil was predicted to provide the overall optimum condition in terms of all physicochemical emulsion properties. No significant difference (p > 0.05) was reported between the actual and predicted values, thus ensuring the adequacy of final reduced models for explaining the variation of physicochemical emulsion properties as function of main emulsion components. 
