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Abstract
Replicating the textural properties of meat products has been a major challenge for plant-based meat analogues (PBMAs). Three-dimensional (3D) printing is a new area of research investigating novel methods for producing PBMAs that can be formulated to achieve the desired nutritional and textural properties for individual consumers [1]. In this study, commercially available lupin and hemp protein powders were used in formulations, with varying protein content. A highly pure omega-3 fatty acid concentrate from algal oil, prepared by lipase-catalysed hydrolysis[2], was used to fortify the protein mixture containing ascorbyl palmitate and hydroxytyrosol before being 3D-printed into the dimensions of traditional meat patties. The patties were cooked, and then their textural properties and lipid stability profiles were measured [3]. Results showed that the formulation containing 25 g of powder, 75 mL of water, 10 mL of oil, and 2 g of xanthan gum yielded the highest hardness and chewiness values among the tested formulations after oven baking. Blending the two plant proteins at a 50:50 ratio and incorporating transglutaminase improved the textural properties of the 3D printed plant protein composite (3DPC) without affecting its cooking loss. The hardness and chewiness of the transglutaminase 3DPCs were significantly lower (p < 0.05) than that of the commercially available PBMA patties (manufactured using extrusion as a texturisation process) and the beef patties. The presence of antioxidants such as ascorbyl palmitate and hydroxytyrosol effectively inhibited the oxidation of omega-3 fatty acids in the printed products after cooking, as measured using peroxide value, p-anisidine value and thiobarbituric acid reactive substances (TBARS). This study concludes that it is challenging to replicate the hardness and chewiness of a comparison meat product using 3D printing technology. Still, the healthiness of the printed products can be enhanced by fortification with omega-3 fatty acids.
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