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The increasing demand for sustainable food production has led to the exploration of plant protein isolates derived from agricultural by-products as emulsifiers for encapsulating sensitive compounds like anthocyanins. Building on previous research that highlighted the potential of canola cake (Brassica napus L. var. napus), black caraway (Nigella sativa), and wheat bran (Triticum aestivum) protein isolates, this study focuses on the production and detailed evaluation of microcapsules formed with these proteins, aiming to improve the stability and functionality of anthocyanin-loaded double emulsions. Microencapsulation technique was optimized to achieve high encapsulation efficiency and loading capacity based on the first part of this study. The resultant microcapsules were characterized for their physicochemical properties, including moisture content, hygroscopicity, and solubility. Scanning Electron Microscopy (SEM) and Fourier-Transform Infrared Spectroscopy (FT-IR) were used to analyze the surface morphology and structural composition of the microcapsules, respectively. Functional properties such as Total Phenolic Content (TPC) and Total Anthocyanin Content (TAC) were quantified to assess bioactive compound retention. Additionally, antioxidant activity was evaluated using ABTS and DPPH assays. Emulsion stability (ES) was monitored, with black caraway protein isolates showing superior stability (up to 85.09%) compared to canola and wheat bran isolates. Soybean isolates, however, achieved the highest encapsulation efficiency. The study concludes that plant protein isolates from agricultural by-products can serve as effective, sustainable emulsifiers for microencapsulation, thereby enhancing the stability and delivery of sensitive compounds like anthocyanins in food systems. This research contributes to the development of innovative functional foods and supports the circular economy by utilizing renewable resources.
