Structuring properties of plant particles as result of physical treatments
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Suspensions containing comminuted food plant material are a combination of a liquid phase containing salts, sugars and organic acids and a dispersed phase formed of all the plant insoluble solids such as cell wall material.
The properties of the particles in the dispersed phase strongly depend on the specific raw material but also on the processing conditions. Parenchyma cells are the main component of the plant material used for food applications, they have a polyhedral shape in the plant tissues; however during processing they undergo external stresses, such as heat and shear, which disrupt the cell membranes reducing cell turgor and leading to more deformable particles with higher aspect ratios. Furthermore tissues are broken into clusters of cells, single cells and cell wall fragments with different sizes and shapes. In general, conventional manufacturing leads to plant dispersions which are highly heterogeneous in chemical composition, particle size and morphology. Nevertheless the characteristics of the plant suspended particles, and consequently the rheological properties of the resulting dispersions, can be controlled to a certain extent by the applied physical treatments1. In this work different processing conditions to decompose plant cell material were utilised to generate plant particles with different characteristics in order to investigate the influence of particle shape, size, elasticity and concentration of dispersed plant material on the rheology of the plant suspensions. Tomato, carrot, and broccoli were selected as model plant materials.
Optimisation of this type of plant suspensions should be the result of the integrated knowledge on tailored production of selected raw materials and on the effect of processing conditions on product texture/structure. An improved understanding of the complex relationship between microstructure and rheological properties of plant suspensions should help design, control and predict the structural and material properties of these types of plant systems. 
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