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Abstract 8 

Frozen products are subjected to freeze-thaw cycles during storage and shipping. These 9 

temperature fluctuations result in ice recrystallization, which causes undesirable quality changes, 10 

texture loss, and surface dehydration of frozen foods. The objective of this study was to 11 

investigate the effect of temperature fluctuations on ice crystal growth/decay in frozen potatoes. 12 

The potatoes, which were in a cuboid French fry shape, were frozen at -80 °C (control group) 13 

and fluctuated from -17 and -16 °C, -17 and -11 °C, and -17 and -7 °C for one and two weeks’ 14 

duration. X-ray micro-computed tomography (CT) was used to observe the three-dimensional 15 

(3D) microstructure of frozen potatoes. Image analysis showed significant growth of ice crystals 16 

with increases in temperature fluctuations and duration of freezing. The total number of pores 17 

was reduced with increases in amplitude and duration of freeze-thaw cycles. These results 18 

demonstrate that micro-CT and image analysis can be used to analyze the microstructure of 19 

frozen materials and obtain valuable information for designing the freezing process. 20 
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