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Abstract

Using Micro-CT, a non-destructive imaging technique, this study analyzed quantitatively the changes in the internal lesions of sweet
potatoes over time. Currently, sweet potatoes are harvested in Korea from August to October and stored until the summer of the following
year. Many sweet potatoes have been discarded every year due to lack of commercial value due to various diseases including Fusarium
surface rot, during the cultivation or storage period. However, since it relies on the human eye to determine whether a sweet potato has
lesions, it is necessary to more accurately identify the size and distribution of the lesions inside the sweet potato. Here, we aimed to
quantitatively analyze the distribution of three-dimensional lesions inside sweet potatoes and the change in volume of lesions over time
using Micro-CT, which can identify the internal structure of an object through the difference in X-ray absorption. Micro-CT imaging was
performed every week for six weeks on sweet potato samples of the Beniharuka cultivar, where the lesion of Fusarium surface rot began
after storage. The distribution of the three-dimensional lesion was extracted as well as the cross-sectional image of the lesion inside the
sweet potato. The cross-sectional image obtained by Micro-CT was compared with the real cross-section of the lesion site at the 6" week.
Additionally, the volume of sweet potato lesions was quantified and the tendency to increase lesions of sweet potato specimens kept in general
storage conditions for six weeks was analyzed. Through the non-destructive Micro-CT imaging, the three-dimensional distribution of lesions
inside sweet potatoes was continually visualized and the volume of lesions was quantified, which might be applied to future studies on
the development process of lesions according to cultivation and storage conditions.
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F&51%1.2™, One-way ANOVA test (all pairwise multiple com-
parison)E Falo] ARlo] ul2 il alo] Bt Ajole] BA 5o
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Fig. 1. Cross-sectional images and three-dimensional images obtained through Micro-CT imaging on sweet potato samples. (A) A sweet potato
sample mounted on a bed in a Micro-CT equipment. A rectangle of white dotted lines indicates the field of view (FOV). (B) Top view.
(C) Front view, (D) Side view, (E) 3D image of a sweet potato place in the FOV. Scale bars: 1.0 cm.
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Fig. 2. Comparison of cross-sectional images of sweet potato lesions obtained at weekly intervals over six weeks with real legions observed
at the sixth week. Real legions of sweet potatoes are enclosed by white dots in the merged image. The red dotted domain indicates
the overlapped region of real legions and micro-CT images both obtained at the 6th week. Scale bars: 1.0 cm.
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Fig. 3. Comparison of 3-D distribution of sweet potato lesions at weekly intervals. The extracted lesion domain is rotated clockwise 0°, 45°,

90°, 135°, and 180° around the z axis. Scale bars: 1.0 cm.
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Fig. 4. Volume change of sweet potato sample lesions over 6 weeks
(p<0.05, one-way ANOVA test; NS: not significant).
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