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frozen samples showed a textural improvement during impregnation of fresh-cut 

apple with chitosan at mid-level concentrations. 

Microstructural analysis and subsequent image analysis techniques were used to 

demonstrate the flow migration within the tissue. Impregnation of dyes was 

introduced and conducted as a strong method of evaluation of microscopic flow 

paths. The obtained images were also used to identify endurance of porous 

structure of the medium during pressurization. In addition, impregnating food 

colors helped a visual understanding and verification of numerical of simulation 

of Fick’s law for fluid transfer within the tissue. The watershed algorithm was 

used to identify the flow paths inside the porous media. It was seen that flow path 

were perpendicular to the surface at the outer layer of the geometry. Scanning 

Electron microscopy (SEM) was also conducted to evaluate the textural changes 

after HPI. The results showed that the incompressibility of impregnant helped the 

tissue to maintain its cellular arrangement. However, certain changes in the path 

directions and cell wall shrinkages were done. The observations were also used to 

obtain the variable porosity model parameters. 

Finally, HPI was also introduced as a novel method of impregnation of W/O 

emulsions in various fruits. At first, the effect of pressure on emulsion stability 

parameters such as particle size, viscosity, and pH was studied.  A pseudo-first 

order kinetics model was used to evaluate the time transient impregnation yield at 

100 MPa. Moreover, the effect of various levels of oil/emulsifier combinations 

showed an inverse relationship between the oil percentage and final mass intake. 

Light microscopy and Fourier transform infrared spectroscopy was used to 

validate the migration of droplets into the tissue. 
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