Preparation and characterization of alginate beads loaded with tomato carotenoids-enriched sunflower oil
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Carotenoids, one of the most widespread groups of natural colorants, are present almost in all plants, algae and certain bacteria and fungi. The consumption of carotenoid-rich foods, such as fruits and vegetables, has been associated with various health-promoting biological functions. Tomatoes, the edible part of the plant Solanum lycopersicum L., constitute a rich source of carotenoids, among which lycopene prevails (~90% of total carotenoids); followed by lower amounts of β-carotene and lutein1. Till now, the extraction of these carotenoids was carried out using conventional organic solvents, e.g. hexane, acetone, etc. However, recently, the interest of the scientific community has focused on the use of green solvents. In this frame, the use of edible oils as extraction media could be a promising alternative considering the lipophilic nature of carotenoids. Even though such solvents have been employed for the extraction of carotenoids from different plant materials, limited are the data regarding their use for tomato carotenoidse.g.2. The main problem of high oil viscosity resulting in low diffusivity and subsequently low extraction yield is usually overcome with the aid of ultrasounds as the extraction means. Moreover, considering that factors such as temperature, light, and oxygen influence the stability of carotenoids when used in food, pharmaceutical or cosmeceuticals applications, their encapsulation in different delivery systems for protection or for technological purposes is of outmost importance. In this view, a combination of sunflower oil and ultrasounds was employed for the recovery of tomato carotenoids in the present study. Extraction parameters, such as duration and solvent:solid ratio (v/w), were optimized using Response Surface Methodology. UV-Vis was the major tool to monitor the effectiveness of the extraction process. The sunflower oil enriched with tomato carotenoids was then encapsulated in Ca-alginate beads by ionic gelation3. The prepared Ca-alginate beads were characterized with a variety of analytical techniques, i.e. Fourier-Transform Infrared spectroscopy, Raman spectroscopy, confocal laser scanning microscopy and chromatometer. Moreover, swelling as well as in vitro release studies were also carried out. The encapsulation yield (%) and encapsulation efficiency (%) were found to be satisfactory. Our approach aims at obtaining stable particles that can be used as natural additives in food, pharmaceutical and cosmeceutical applications.
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