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Microencapsulation of flavors is a technology of enclosing flavor compounds in a carrier
matrix to provide dry and free-flowing powders. It is also important to provide pretection
against the degradative reaction and to prevent the loss of flavors during food processing
and storage. Spray drying is the most common technique to produce flavor powders. For the
hydrophobic flavors, the flavors were emulsified in the carrier solution, which usually
composed of gum arabic, hydrolyzed starch, modified starch or soy protein, to form an
emulsion. The emulsion is then fed into the spray dryer. First, the mixture of core and
wall materials is transformed into droplets by an atomizer. In the second, the hot air
flowing contacts the atomized droplets and evaporates the water. The dried particles,
consisting of dry matrices in which the core material is held in a micro-dispersion, fall
through the gaseous medium to the bottom of the dryer and are collected. In recent 4 decades,
numerous Studies have been done in these processes. Recently, the main emphasis of the
microencapsulation of flavors has concentrated on preventing the flavor losses during spray
drying and extending the shelf life of the products.

In this research, the goal is to understand the mechanism loss of flavor during spray
drying process in order to improve the flavor retention. The focus was on the effects of
emulsion droplet size, powder size as well as the type of the model flavors and the wall
materials. More specifically theaimis to understand the mechanismof the loss and oxidation

of encapsvulated flavor in the particle which directly relates to the shelf life of product.
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The work also focused on the effect of vater activity as well as the change of the capsule
sfructure on the stability of encapsulated flavor. Furthermore, in order to understand the
morphology of spray-dried powder and encapsulated flavor powder, confocal laser scanning
~ microscopy (CLSM) was used to' view the cross sectional image of the spray-dried powder and
the arrangement of encapsulated flavor inside powder without the destruction of the powders.

d-Limonene, ethyl butyrate, and ethy! propionate Were used as the model flavors to study
the influence of the mean emulsion droplet size on the flavor refentioh.during spray drying.
The increasing emulsion droplet size decreased the retention of flavors. The larger emulsion
droplets would be changed in size during atomization, resulting in the decreasing flavor
retention. For the water-soluble flavors, ethyl butyrate and ethyl propionate, the
rétention.had amaximumat the optimumvalue of a mean emulsion diameter. Further, the powder
size seemed to give a less important effect on the flavor retention, as compared to the
influence of emulsion size. ‘

The stability of encapsulated flavor was studied in view of the release characteristics
and oxidation stability. The water activity played an important role on the stability of
the flavor. In the case of the water-insoluble flavor, ¢-limonene, the release and oxidation
rates have a minimum at the water activity of around 0.70-0.80. That could be explained
by the change of capsule structure of the wall materials. The release and oxidation rate
constants could be correlated with the difference between the storage temperature and glass
temperature. On the other hand, the partially soluble flavor (i.e. /-menthol), the release
rate increased monotonously with the increasing vater activity. This might be caused by
the solubility of the /-menthol. For partially water soluble flavors, dissolved flavors
can increasingly diffuse through the wall matrices with increasing of water activity. The
release rate was controlled by the water adsorption of wall matrices and the solubility
of flavor. ‘

The stability was also investigated with respect to the emulsidn droplet size and powder
particle size. The release and the oxidation decreased deeply with an increase in powder
and emulsion droplet size. Further, the distributions of emulsion size during storage showed
anincreaseix1thefractionoflargeemulsiondropletsandchanged11)abimodaldistributionv
However, the modified starch showed a higher stability of encapsulated d-limonene than the
others. The influence of powder and emulsion size on its encapsulation efficiency as well
" as the change in the emulsion size during storage could not be observed.

Finally, confocal laser scanning microscopy showed new challehges for studying the
morphology of spray-dried powder and encapsulated flavor powder without the destruction

of their structures.
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