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a b s t r a c t

Our goal was to evaluate emulsion stability, droplet size analysis and rheological behavior of the
emulsions prepared by a native biopolymer namely Angum gum (An) compared with Arabic gum (Ar)
stabilized emulsions. After gum extraction, gum dispersions with maltodextrin were prepared in water
(in 1–5% concentrations) and emulsified with 5% and 10% D-limonene using high pressure homogeniza-
tion. Statistical analysis revealed a significant influence of gum type and gum concentration on emulsion
stability at a = 0.05. Flavor level was not important statistically in emulsion stability but it was the only
factor with a significant influence (P < 0.05) on surface tension of the emulsions. The results showed that
Angum gum was superior to Arabic gum in stabilizing emulsions during storage. Also, rheological data
revealed that Angum gum-emulsions’ behavior was following the Herschel–Bulkley model with higher
viscosities compared to Arabic gum emulsions, which could be the main reason of higher emulsion sta-
bilities with this novel hydrocolloid.

� 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Polysaccharides play important roles as thickening, stabilizing,
and gelling agents in many foods because of their hydrophilicity,
highly-branched structure and high molecular weight. In emul-
sions such as beverage emulsions, polysaccharides are often used
to improve the texture and stability. In microencapsulation of food
oils and flavors through spray drying, emulsification is one of the
important and critical steps and emulsion properties such as sta-
bility and droplet size (EDS)1 play a key role in optimizing the
encapsulation efficiency during the process (Jafari et al., 2007a,
2008a; Barbosa et al., 2005; Danviriyakul et al., 2002). A stable emul-
sion with minimum droplet size can increase the retention of vola-
tiles and shelf-life of encapsulated oil products through reduction
of unencapsulated oil at the surface of powder particles (Ishido
et al., 2002; Jafari et al., 2008b; Soottitantawat et al., 2005). Arabic
gum from Acacia Senegal is commonly used because of its high
water solubility, low bulk viscosity and ability to create a strong
protective film around the oil droplet (Nakamura et al., 2006; Jafari
et al., 2008b). Arabic gum is described as a highly branched
arabinogalactan-protein (Phillips and Williams, 1995), and both

protein and polysaccharide moieties are fundamental to the func-
tional properties of this polysaccharide: it provides a macromolecu-
lar barrier against destabilizing mechanisms by increasing the
viscosity of the aqueous phase and slowing flocculation and (re-)
coalescence between dispersed droplets (Dickinson, 2009). The
behavior of Arabic gum is considered quite unique, and very few
other polysaccharide–protein systems have a stabilizing mechanism
comparable to Arabic gum.

The production and control of emulsions with a narrow size dis-
tribution have been attracting considerable attention in recent
years. Production of emulsions by ‘‘high-energy emulsification’’
methods involves an application of very high amounts of energy
(e.g., high pressures) on a previously prepared coarse emulsion to
produce very small emulsion droplets. It is shown these techniques
are unfavorable in specific circumstances such as higher pressures
and longer emulsification times, as they lead to re-coalescence of
emulsion droplets (Jafari et al., 2007b,d, 2008b; Lobo and Svereika,
2003).

Final EDS is the result of equilibrium between droplet break-up
and re-coalescence. Between new droplet formation and its subse-
quent encounter with surrounding droplets, emulsifiers adsorb onto
the created interface to prevent re-coalescence. If the timescale of
emulsifier absorption is longer than the timescale of collision, the
fresh interface will not be completely covered and will lead to re-
coalescence, i.e., an EDS increase (Desrumaux and Marcand, 2002;
Kolb et al., 2001; Marie et al., 2002; Perrier-Cornet et al., 2005). Fast
stabilization of new interfaces by sufficient emulsifier molecules is
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1 In the rest of the discussion, instead of using different terms such as droplet
diameter, droplet size, emulsion size, etc. which may become confusing, emulsing
droplet size or simply EDS will be used.
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