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Abstract
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It is well recognized that changes of many physical characteristics of a food product
during drying are due to changes of the food product microstructure. Nevertheless, not
much quantitative information, as opposed to abundant qualitative information, is
available to describe in detail the relationships between microstructural and physical
changes of food during drying. Moreover, since both the physical characteristic and
microstructural changes depend on the drying methods and conditions, the relationships
between -the physical and microstructural changes are difficult to be generalized. The
aim of this work was thus to develop a generalized indicator that could be used to
monitor microstructural changes of a model food product (carrot cubes) undergoing
three different drying methods, i.e., hot air drying, vacuum drying and low-pressure

superheated steam drying at 60 and 80 °C. Two types of indicators, i.e., normalized
change of the fractal dimension (AFD/FDy) of the sample microstructure images and
normalized change of the average sample cell diameter (E/ —13; ), were tested. Further

investigation was made to determine if the tested indicators could also be used to



iii
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correlate the microstructural changes to selected apparent physical characteristic

changes (shrinkage and hardness) of the test material. It was found that both AFD/FD,
and E/Bo- increased with a decrease in the food product moisture content,

corresponding to an increase in the irregularity of the cell walls and intercellular spaces
as well as to a decrease in the sample cell volume; the relationships between the

changes of these indicators and product moisture content were similar among all the

tested drying methods and conditions. Therefore, either AFD/FD, or AD/ D_ocan be

used as a generalized microstructural change indicator. AFD/FDgand AD/ D_O were also
found to correlate well with the observed apparent physical characteristic changes.
AFD/FDy as well as AD/ D_0 tended to increase with increasing physical changes,

indicating that the changes in the irregularity of the cell walls, intercellular spaces and

the cellular dimension significantly affect the shrinkage and hardness. Nevertheless,

AFD/FDy seemed to be a more generalized structure-quality indicator than AD/ D_O .

Keywords: Cell diameter/Fractal dimension/Hardness/Image analysis/Shrinkage/

Structure-quality indicator
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