3D printed soy protein-based food for dysphagia: Effect of red cabbage addition 
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3D printing can be used to develop texture-modified foodstuffs that are nutritious and appealing for people with chewing and swallowing difficulties (dysphagia).1,2 In this work, vegetable-containing protein-based food, personalized for dysphagic people, was elaborated using 3D printing. 
First, doughs with different soy protein (SP) content (20, 25 and 30 %, w/v) were prepared to select the dough with the most suitable viscosity to be 3D printed, the dough with 25 % soy protein (25-SP) in this case. Then, cylindrical samples, with infills of 12.5, 25.0, and 50.0 %, were printed in an extrusion 3D printer, using the 25-SP doughs, with 10, 20 and 30 wt % red cabbage (RC). 
All doughs presented a shear thinning behaviour, the viscosity decreased when the shear rate increased, a suitable rheological behaviour for 3D printing. Regarding the effect of RC in the food formulation, viscosity and storage (G’) and loss (G”) moduli increased as RC content increased, with G’ > G” for all doughs, indicating a gel-like behaviour, beneficial to maintain the shape and size of the food sample once it has been printed. 3D printed samples were homogeneous and showed porous structures, regardless of RC content and infill percentage, as confirmed by SEM analysis. Interestingly, food samples were labelled as transitional food, as defined by the IDDSI framework. Besides, the texture profile analysis showed that the hardness, gumminess and chewiness of the hydrated samples increased when the infill of the samples increased, while the addition of RC had an opposite minor effect. 
This study showed that RC-containing SP-based food samples could suit to develop dysphagia-specific-transitional food products with appealing texture properties as a function of food formulation composition (SP and RC contents) and  3D printing design (internal infill). 
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