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ABSTRACT (Space limited to 2200 characters)

The food industry has placed a high priority on developing foods that are enriched with health-promoting
bioactives. Among them, phytosterols are proposed as food additives to reduce blood cholesterol levels.
However, the potential of phytosterols remains untapped due to their poor bioavailability, high meting point,
insolubility in water, and poor solubility in fats and oils.

The main objective of this study was to develop a novel approach to decrease the size and crystallinity of the
phytosterols in order to enhance their solubility, and, in turn, their bioavailability.

Nanoporous salmon gelatin aerogels (GelA) (80 nm pore size, 33 m2 g-1) were generated using a green method
based on supercritical carbon dioxide (SC-CO2) drying. Then phytosterols were impregnated into the GelA
aerogels using a SC-CO2 impregnation process. The process was carried out at a laboratory scale at different
pressures (150-250 bar), temperatures (308-328 K), and impregnation times (60-180 min). Results showed that
the temperature strongly affected the bioactive loading. The processed phytosterols were further investigated
by XRD, SEM, DSC, and FTIR analyses.

Nanopores of the GelA acted as a template to prevent the formation of large phytosterol crystals and led to the
formation of phytosterol nanoparticles with decreased crystallinity. Release rate experiments of the
impregnated materials showed a clear enhancement of the solubility rate and solubility of phytosterols in water
and gastrointestinal fluids. The impregnated phytosterol did not create any chemical bonding with the GelA
matrix.

Supercritical impregnation of phytosterols in CO2 is a novel and green approach to introducing water-insoluble
(lipophilic) bioactive nanoparticles with decreased crystallinity into low-fat foods and beverages to promote
health and maximize the utilization of water-insoluble bioactives.
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