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Prepar ation of astaxanthin liposomes using supercritical carbon dioxide
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Abstract: Astaxanthin liposomes were prepared using supercritical carbon dioxide with soya lecithin as
lipid carrier, and characterized by FTIR, TEM and XRD. The effects of preparation pressure and
temperature on particle size distribution, Zeta potential and astaxanthin encapsulation rate of astaxanthin
liposomes were analyzed via nanometer particle size and Zeta potential analyzer as well as UV-visible
spectrophotometer. The sustained release performance of astaxanthin liposomes was evaluated through in
vitro simulated release and simulated digestion experiments. The results demonstrated that under the
optimal conditions of supercritical carbon dioxide pressure of 20 MPa and 50 °C, the prepared astaxanthin
liposomes showed an average particle size of 236.0 nm, and an astaxanthin encapsulation rate of 97.18%.
After 30 d storage, the astaxanthin retention rate of astaxanthin liposomes at 4 and 25 °C was 94.13% and
89.04%, respectively. In vitro release experiments demonstrated that the astaxanthin liposomes exhibited
excellent slow-release effect, with total release rates of 69.3% and 91.0% at 4 and 12 h, respectively. In
vitro digestion simulations indicated that the astaxanthin liposomes exhibited enhanced digestion and
absorption in the intestine.

Key words: supercritical carbon dioxide; astaxanthin; liposomes; particle size; encapsulation efficiency;
drug materials
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Fig. 2 FTIR spectra of astaxanthin liposomes, soy lecithin
and astaxanthin oil resin
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Fig. 3 TEM (a, ¢) and physical (b) images of astaxanthin
liposomes
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Fig. 5 Effects of preparation pressure on average particle size
and PDI (a), zeta potential (b) and encapsulation
efficiency (c) of astaxanthin liposomes
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Fig. 6 Effects of preparation temperature on average particle
size and PDI (a), Zeta potential (b) and encapsulation
efficiency (c) of astaxanthin liposomes
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