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X-ray micro-computed tomography: a new approach for evaluating
the microstructur of potato-carrot snacks expanded by various
methods
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Abstract

New type of snacks with addition of fresh carrot pulp were tested by mCT. The aim of this work was to evaluate the
morphometric parameters and the range pore sizes and wall thicknesses of potato-based pellets and snacks
supplemented with various levels of fresh carrot pulp (5, 10, 30 g/100 g). Three different methods of pellet expansion
were used to obtain ready-to-eat snacks: deep-fat frying (180°C, 15 s), microwave heating (750 W, 40 s) and hot air
toasting (1000 W, 170°C, 210 s). X-ray micro-computed tomography was applied to assess the internal structure of
extrudates as a novel non-destructive testing method developed to be suitable for food products. Morphometric
structural characteristics were calculated based on 3D images. The obtained results revealed that the pellet expansion
method significantly affects the porosity, size of pores and wall thickness of the obtained snacks. The total porosity
varied from 2.30 to 74.50% and was affected by the type of sample (pellet/snack), the expansion method and the
addition of fresh carrot pulp. Deep-fat frying was indicated as the method that produces the most uniform
microstructure of expanded potato-based snacks supplemented with fresh carrot pulp, in comparison to expansion by
microwave treatment or air heating. The increased vegetable additive level showed the effect of densification of
structure, especially when microwave and hot air expansion was applied. The microstructure of snacks expanded by
various methods was significantly different from the unprocessed (dry) pellets.
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