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Abstract

The design and development of whey protein nanostructures as encapsulating agents for
nutraceutical’s controlled release has been intensively studied towards the production of
functional foods. However, the interactions of these structures with food matrices are not well
understood at the nanoscale and therefore they must be addressed. In this study, a curcumin-
loaded lactoferrin (LF) nanohydrogel was developed aiming at its behaviour evaluation when
incorporated into a model food matrix (gelatine). The release kinetics of curcumin from LF
nanohydrogels added to food simulants (hydrophilic medium: ethanol 10%; and lipophilic
medium: ethanol 50%) were performed at 25 °C (according to the Commission regulation EU No
10/2011). The resulting experimental data were fitted by the linear superimposition model
(LSM) aiming at the evaluation of the release mechanisms of curcumin through LF
nanohydrogels. This system was then incorporated into an unflavoured commercial gelatine and
further characterized. For this purpose, the protein nanohydrogel isolated and loaded with
curcumin was dehydrated by freeze-drying, resulting in a homogeneous LF-curcumin powder.
Freeze-dried nanohydrogels were characterized by dynamic light scattering (DLS), circular
dichroism (CD) and fluorometry. LF nanohydrogel showed higher release of curcumin in a
lipophilic food simulant (ca. 16 pg) in comparison with a hydrophilic one (ca. 1.6 pg). Curcumin
release kinetics through LF nanohydrogels have shown to be mainly driven by Case Il transport,
rather than Fickian diffusion, in both simulants. The behaviour of this system and curcumin
release kinetics in food stimulants showed that LF nanohydrogel has a huge potential for the
controlled release of lipophilic nutraceuticals in refrigerated food products of hydrophilic
character. Finally, LF nanohydrogels were successfully incorporated in a gelatine matrix and
showed no degradation in this process.
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