Encapsulation of anthraquinones extracted from the Aloe-vera plant into casein micelles by ultrasonication
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Abstract (300-word limit)
Statement of the Problem: Aloe-vera-extracted anthraquinones (aloin, aloe-emodin, rhein) own a wide variety of biological activity, have less solubility and are sensitive to processing conditions. The degradation of those anthraquinones begins right after harvesting the Aloe vera leaves and continues to decompose during processing and storage. So, encapsulating of these anthraquinones seems an efficient approach for food formulators. In addition, the low bioavailability and instability of anthraquinones for the duration of digestion substantially limit their health benefits. So, it is crucial to have a protective mechanism to maintain these anthraquinones' chemical integrity. So, the choice of wall material is of incredible significance for encapsulation. Casein micelles (CM) own specific structural and physicochemical properties to encapsulate these anthraquinones. As casein micelle's possess hydrophilic and hydrophobic domains to interact with these bioactives. Although much work has been executed concerning casein micelles as an encapsulating device for drugs and nutraceuticals, there is hardly any work on casein micelles encapsulation of anthraquinones extracted from Aloe vera through ultrasonication. Methodology & Theoretical Orientation: Therefore, this study aimed to encapsulate anthraquinones (aloin, aloe-emodin, rhein) extracted from the Aloe vera plant; ((anthraquinone extracted powder (AQ), Spray dried powder (SDP), freeze dried powder(FDP) and whole leaf gel (WLAG) of Aloe vera  within casein micelles. The anthraquinone-encapsulated casein micelles have been characterized for their particle size, zeta potential, encapsulation efficiency and encapsulation yield.
Furthermore, FTIR was done to assess the interaction among anthraquinones and casein micelles. Findings: AQ powder had the highest encapsulation efficiency and yield compared to SDP, FDP and WLAG, based on anthraquinones: casein micelles ratio, the shape of anthraquinone, and pH of the solution. FTIR spectra indicated that AQ powder binds to CM without affecting its structure, while WLAG induced CM's precipitation. Conclusion & Significance: Overall, these effects show that it is possible to supply an advocated dose of anthraquinone (10 ppm) by using including 1 g of extracted anthraquinone powder to one g of casein micelles, and their particle size and zeta-potential endorse enough colloidal stability for incorporation into new functional foods and nutraceuticals. More studies are required to determine the steadiness of casein micelles-loaded nanocapsules and their impact on human physiological functions such as digestion and bioavailability.
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