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Abstract

This study examined nondestructive analysis of internal quality characteristics and physical changes in fresh agricultural products
using magnetic resonance imaging (MRI) and evaluated its potential as a quality assessment tool. Korean melons, pears, and onions
were selected, and changes in internal tissues, damage, and heterogeneity were qualitatively analyzed. After seven days of storage,
moisture was redistributed from the flesh to the peel and stem-end regions in melon samples, resulting in increased signal intensity
in the two regions on MRI. In pear samples, normal tissues exhibited strong and uniform signal intensity during storage, whereas
damaged tissues showed reduced signal intensity and enlarged abnormal regions, owing to moisture loss and tissue degradation,
respectively. In onion samples, the signal intensity of the central sprouting region was approximately twice than that of the
surrounding shell tissue, and the outer shell tissue exhibited higher signal intensity than the inner shell tissue due to magnetic
susceptibility. These results demonstrate that MRI can evaluate the internal quality of fresh agricultural products in a nondestructive
manner and grade them objectively, suggesting broad application potentials in agro—food science field.
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Fig. 1. Schematic diagram of a magnetic resonance imaging system
showing a sample in an RF imaging coil and imaging directions.

Fig. 2. Magnetic resonance images of a Korean melon showing image
acquisition directions, axial (left) and coronal (right), and image slices on
coronal and axial planes respectively.
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Fig. 3. Magnetic resonance image of an abnormal pear showing axial
image slices on a coronal plane.
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Fig. 4. Magnetic resonance images of a Korean melon with structural
explanations of axial plane (left) and coronal plane (right) acquired on 7th
day of storage.

rind rind rind

tube tube tube
flesh \ flesh \ I flesh \ l
10* Mprofile alo il 50t 0 profile aldgy axis 5 a0t W profile alo <51

| i
ol
,«‘“\r‘ A‘-.w h ‘

A LA Ui/ lle |
AN N Y o VTR
N ) 0 : P) 0w 2%

%0 50 : 0 100 180 200 280

Day 0 Day 3 Day 7

Fig. 5. Acquired magnetic resonance images of Korean melons of axial
plane (top raw) and their 1 dimensional profiles (bottom raw) along x axis
(yellow lines) acquired on Oth, 3rd, and 7th day of storage.
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Fig. 6. Acquired magnetic resonance images of Korean melons of coronal
plane (top raw) and their 1 dimensional profiles (bottom raw) along y axis
(yellow lines) acquired on Oth, 3rd, and 7th day of storage.
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Fig. 7. Magnetic resonance images of pears representing a normal sam-
ple with internal tissue fracture (left), an abnormal sample with disor-
dered tissues (middle), and an abnormal sample with rotten region and

disordered tissues (right).
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Fig. 8. Magnetic resonance images of a pear acquired on 32nd day (top
raw on left), 155th day (top raw on middle), and 311st day (top raw on
right) of storage, and their 1 dimensional profiles (bottom raw).
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Fig. 9. Magnetic resonance images of an onion (top raw) acquired in axial
direction (left) and coronal direction (right) of an onion sample, and their
1 dimensional profiles (bottom raw).
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