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Abstract

Nowadays, the use of antioxidant compounds and natural preservatives instead of synthetic
preservatives has a unique and fundamental role in the food industry due to their known harms
and diseases. One of these compounds with known antioxidant effects is red sugar beet betalains,
which have been investigated for microencapsulation. In this study, betalain microcapsules were
prepared by the "ionic gelation" method using sodium alginate and guar gum with amounts of
0.25, 0.5, 0.75, 1, 1.5, and 2 mg. Betalain microcapsules were characterized for size, loading
efficacy, cumulative release, and morphological characteristics. Also, the characteristics of
minimum inhibition concentration (MIC), minimum bactericidal concentration (MBC), and the
inhibitory percentage of free radicals (DPPH) for microcapsules were calculated. All data were
analyzed using Duncan's one-way variance analysis method. In general, the results show that the
percentage of loading efficacy and cumulative release increased up to 1.5 mg betalain, and then
up to 2.5 mg experienced a significant decrease. Also, microcapsules had spherical,
homogeneous, and uniform forms. In treatments with amounts higher than 1.5 mg, agglomeration
between particles coincided with increasing particle size and was based on microcapsules
characteristics. Finally, microcapsules including 1.5 mg betalain were selected as the optimum
treatment based on the characteristics of the maximum loading efficacy and release, homogenous
appearance, lowest MIC and MBC, and the maximum DPPH.

Keywords: Antioxidant, Betalain, Microcapsules, Red Sugar Beet.
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