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Abstract

Project Code : MRG6080273

Project Title : Physicochemical Properties, in vitro Digestibility and Storage Study of Spray Dried

Multilayered Gac Oil Emulsions

Investigator : Jarupat Luecha (Ph.D.), Mahidol University Kanchanaburi Campus

E-mail Address : Jarupat.lue@mahidol.edu

Project Period : 2 years (12 months extension)

The attractive color of gac oil can be applied as a natural functional food colorant that is
rich in beta-carotene and lycopene The electrostatic layer by layer technique was used to produce
gac oil emulsions containing 5% oil before being spray dried with maltodextrin as a shell. This
research aimed to compare physicochemical properties, stability and in vitro digestibility between
the spray dried gac oil microcapsule powders of lecithin monolayered emulsion and of lecithin-
chitosan bilayered emulsion. Zeta-potential of monolayered emulsion changed from negative
charge (-8 mV) to positive charge (~55 mV) once chitosan layer was introduced to the primary
emulsion, indicating adsorption of chitosan polymer around lecithin-gac oil droplet. The moisture
content, whiteness (L*) and Hue angle (H°) of spray dried gac oil powder from bilayered emulsion
were significantly greater than of the powder from monolayered emulsion (p<0.05). The chroma

showed the same result although it was not significant. The flow properties of powder from



monolayered emulsion was better than the one from bilayered emulsion as it had lower Carr Index,
Hausner ratio and tapped density, though the bulk density was significantly higher. Gac oil powder
from double layered emulsion had markedly greater encapsulated oil content, percentage of
encapsulation efficiency, beta-carotene and lycopene contents (p<0.05). The stability of the spray-
dried gac oil with bilayered of lecithin-chitosan could retain beta-carotene and lycopene as well as
color and protect the gac oil from lipid oxidation better than one with single layered emulsion at all
studied temperatures (4, 25, 45 °C) throughout the storage time. The sorption isotherm of both
microcapsule powders showed J-shape. However, the monolayer water content of powder from
single layered emulsion was higher. The stability of the gac oil spray-dried powders after passing
through simulated gastrointestinal tract model was also investigated. The powder from bilayered
emulsion had higher remaining beta carotene and lycopene after digestion than the powder from
single layer emulsion. The additional layer of chitosan can help protect the gac oil during storage
and could be digested in the simulated fluids. This finding provided useful information about
producing stable gac oil microcapsule powder that can lead to a wider range of applications in

foods and pharmaceuticals.
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