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a  b  s  t  r  a  c  t

In this  study,  the  emulsification  properties  of  a native  biopolymer  namely  Angum  gum  (Ang)  for  use as a
food  flavor  encapsulant  in spray  drying  encapsulation  was  investigated  and  the  results  were  compared
with  Arabic  gum  (Arg)  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  homogenization.  Statistical  analysis  of emulsion  droplet  size  data  revealed  a  significant  differ-
ence between  flavor  level,  gum  type  and  droplet  size  at ˛ = 0.05.  The  results  showed  that  increasing  the
Arg  level  leads  to a  decrease  in emulsion  droplet  size,  while  increasing  Ang  content  results  in  bigger
droplet sizes.  However,  no  significant  differences  were  observed  in droplet  size.  Also,  droplet  size  data
revealed  that  Ang-emulsified  droplets  at 2% gum  and  5% flavor  level  had the  lowest  d32,  d43 and  the
highest specific  surface  area  by  high-pressure  homogenizer  which  could  be mentioned  as  the  optimum
level  of  this  native  gum.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

In microencapsulation of food oils and flavors through spray
drying, emulsification is one of the important and critical steps and
emulsion properties such as stability and droplet size1 play a key
role in optimizing the encapsulation efficiency during the process
[1–4]. A stable emulsion with minimum droplet size can increase
the retention of volatiles and shelf-life of encapsulated oil products
through reduction of unencapsulated oil at the surface of powder
particles [5–7].

Production of emulsions by “High-energy emulsification” meth-
ods involves an application of very high amounts of energy (e.g.,
high pressures) on a previously prepared coarse emulsion to pro-
duce 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 [8,9]. Final EDS is the result of equilib-
rium between droplet break-up and re-coalescence. Between new
droplet formation and its subsequent encounter with surrounding
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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 com-
pletely covered and will lead to re-coalescence, i.e., an EDS increase
[10–13]. Fast stabilization of new interfaces by sufficient emulsifier
molecules is an efficient way to prevent re-coalescence [14–18].
An effective emulsifier should adsorb rapidly at the fresh interface
created during emulsification, reduce interfacial tension apprecia-
bly to facilitate droplet disruption, and prevent new droplets from
flocculation by providing a protective layer around them.

There are many different emulsifiers available to incorporate
into emulsions, some of them are solely emulsifiers such as Spans
and Tweens [12,19] and some have both emulsifying and stabiliz-
ing properties such as milk proteins, gums, and modified starches
[20,21]. Slow emulsifiers, like biopolymers and high molecular
weight surfactants can only be used effectively in emulsification
systems with high residence times, such as colloid-mills, or mul-
tistage high pressure systems because, they get the chance to
stabilize newly broken up droplets more than once. Small-molecule
emulsifiers such as Tween 20 stabilize new interfaces in milli-
seconds, so that the droplets are unlikely to re-coalesce.

By the advent of modern emulsification systems and their
potential application in encapsulation of food ingredients, under-
standing the mechanisms of emulsification and the behavior of
emulsion components along with the knowledge of factors affect-
ing the emulsion properties during emulsification is essential. Also,
there has been limited work to produce emulsions with native
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