The influence of extraction method on functional and thermal properties of sesame cake protein isolates
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Nowadays modern renaissance of research focuses towards valorization of industrial by-products, instead of treating them as waste. The solid residue following sesame seed oil extraction is a proteinaceous residue (sesame cake) which is rather underestimated and often being considered as waste material, fertilizer, or cattle feed1, despite that the sesame cake constitutes an excellent source of proteins with a well-balanced amino acid profile2. Moreover, plant protein preparations from oilseeds (e.g., concentrates), if properly processed, can also exhibit similar digestibilities to animal proteins3,4 and may contain residual oil of low saturated fatty acids5; both these two factors provide health benefits. In this study, two different methods have been used to isolate proteins from defatted sesame cake, i.e., isoelectric precipitation and a micellization method, to evaluate the physicochemical properties of the respective protein isolates. For both isolates, the lowest protein solubility was observed at pH 5.0-6.0, representing the isoelectric point region, whereas at lower or higher pH values, the solubility increased progressively; moreover, the isolate obtained by the micellization method exhibited higher solubility over the range of pH=2.0-10.0 compared to the preparation of isoelectric precipitation. Similar trends were observed for foaming capacity and stability, reflecting the solubility profiles, and showed improved foam stability for both protein preparations with increased concentration of NaCl (0-1.0 M). The emulsification properties were solubility dependent as well. Gel-like structures that remained stable after heating appeared at pH values away from the isoelectric point for both isolates. Moreover, the protein isolate preparation obtained by the micellization method retained its native structure as evidenced by calorimetric measurements; the mean denaturation enthalpy value of this material was 17.49±0.50 J/g vs. 0.15±0.00 J/g of its counterpart obtained by the isoelectric precipitation method. Protein extraction under the alkaline conditions employed in the latter method leads to substantial protein denaturation. Regarding the contents of total phenolics, higher levels were found in the case of micellization isolate than the isoelectric-precipitated protein preparation (123.66±1.96 and 80.29±7.16 mg gallic acid equivalents/g isolate, respectively). Overall, the sesame cake protein isolate derived by the micellization process exhibited greater functional and nutritional properties than that of isoelectric point precipitation. 
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