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MICROCAPSULES PREPARATION OF BEETROOT EXTRACT AND STUDIES THE PHYSICAL AND

CHEMICAL PROPERTIES
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Abstract:

Beetroot (Beta wulgaris L.) contains several important bioactive compounds, including betanin,
anthocyanins, and various other phenolic constituents. Beetroot extract has been widely reported to exhibit
significant antioxidant activity, as well as multiple pharmacological effects, including anti-hypertensive properties.
The objectives of this study were to prepare beetroot extract, develop microcapsules containing the extract, and
subsequently evaluate the physicochemical properties of the resulting microcapsules. Three extraction techniques
were compared to determine the method that provided the highest extraction yield: maceration, microwave-
assisted extraction, and ultrasonic-assisted extraction. The extraction technique yielding the highest percentage
was then selected for further preparation of beetroot extract for microencapsulation. To investigate the optimal
conditions for microcapsule preparation, both a single wall material (sodium alginate) and a mixed wall system
(sodium alginate combined with casein) were employed. The results demonstrated that ultrasonic-assisted
extraction using 50% (v/v) ethanol provided the highest extraction yield (1.2%). The obtained extract was
subsequently used for microcapsule preparation, and the optimal conditions were determined based on
percentage yield and encapsulation efficiency. Microcapsules prepared using sodium alginate as a single wall
material exhibited a higher yield (83.65%) compared to those prepared with the mixed wall system (76.14%).
Similarly, the encapsulation efficiency of beetroot extract was higher when using the single wall material than
when using the mixed wall materials. The prepared microcapsules were further subjected to physicochemical

characterization.
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