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Abstract
During microencapsulation of sensitive (food) irdjemts by spray drying, one important step is frag drying
process itself, which affects the emulsion droplee distribution, the emulsion stability with reddo the oil
droplet size as well as the structural integrityhaf interface. The latter has a strong impacherencapsulation
efficiency and the physical stability of recondt#t emulsions. By interfacial engineering the leargroperties
and the packing density at the oil/water (o/w) iifstee can be modified. The interface can be engitkby e.g.
layer-by-layer-technology that involves sequenitigiering of polymers at the o/w-interface of an ésimn via
electrostatic interactions. By that means so-cathedtilayer emulsions can be obtained. Studieshencharac-
terization of these multilayer emulsions in relatto the spray drying process, especially with eespo the type
of atomization and the drying behavior are lackamgl literature on the oxidative stability of spidjed multi-
layer emulsions is scarce.
Scope
Aim of the present study was to investigate theaotmf atomization and drying on the functionatifyemul-
sions with a modified o/w interface consisting etdlactoglobulin and pectins with varying degréenethyla-
tion.
Experimental Approach
Beta-lactoglobulin and pectin (low and high methkgth were used for preparation of single and naylét-
emulsions containing fish oil. Electrostatic intetians were analyzed via zeta potential measuresn&tdsticity
of emulsion interfaces was analyzed by droplet staaqalysis. The single droplet drying behavior elzracter-
ized by acoustic levitation. Spray droplet anddodplet size distribution were measured by las#radition after
two-fluid-nozzle and rotary atomization at diffeteamergy inputs. Spray drying was carried out &/18 °C
inlet/outlet temperature. The morphology of thetiples was analyzed by scanning electron microscajg
oxidative stability of the fish oil was monitoredaivhydroperoxide and propanal content.
Major results
The single droplet drying behavior of the diffelgrgtabilized emulsions was similar as examinedéwitation.
With regard to the atomization process, the emnlisjoray droplet size generally decreased with asing en-
ergy input to the atomizer. In two-fluid nozzle mi@ation but not in rotary atomization, the spragplet size
distribution was markedly influenced by the diffeces in emulsion viscosity. The spray droplet dizéribution
was narrower with rotary atomization compared witlo-fluid nozzle atomization. The oil droplet sinéthe
emulsions was only slightly affected by the diffgrenergy inputs during atomization. However, ie thconsti-
tuted state, the oil droplet size was higher timatié original emulsions, which can be attributeddalescence.
The oxidative stability of the oil was influenced lboth the physical state of the emulsions andlifierent con-
stituents at the o/w-interface. For instance, m liquid state the oxidative stability was highertihe original
emulsions when compared to the reconstituted eondsiFurthermore, the oxidative stability was atdcby
the type of pectin and thus the intensity of tHedodplet charge. It can be assumed that in liguid spray-dried
emulsions, not only the particle charge but als® dbnstitution of the interface itself influencée toxidative
stability of encapsulated oil.
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