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Internal Quality Evaluation and Age ldentification of Fresh
Korean Ginseng using Magnetic Resonance Imaging
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J. G. Lim C. S. Kim S. J. Lee S. M. Kim

ABSTRACT

The purpose of this study is to characterize the internal physical properties of fresh Korean ginsengs (Panax
ginseng C.A. Meyer) through a magnetic resonance imaging (MRI) technique. Current external visual inspection
cannot determine internal quality of ginsengs successfully. Relaxation time constants, T; and T.*, were obtained
from a series of MR images. Calculated T, values were varied with different physiological states of ginseng
tissues. Internal imaging information was obtained nondestructively from fresh ginsengs. One- and two-dimensional
image analyses were performed. One-dimensional image analysis showed a potential of age identification of
ginsengs rapidly. Internal quality of normal and abnormal ginsengs was evaluated using two-dimensional MR
images. Various types of internal defects such as internal cavity and rotten spot were visualized clearly. The
MRI technique had a feasibility to detect internal defects of fresh ginsengs effectively.

Keywords : Fresh Korean ginseng, Magnetic Resonance Imaging, Nondestructive, Relaxation time constant,

Internal quality, Age identification.
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Fig. 2 Magnetic resonance imaging of fresh
ginseng. (a) proton density (TR/TE:
860/12 ms) (b) T weighted(TR/
TE:860/75 ms) (c) T1 weighted(TR/
TE:250/14 ms), (Inverted).
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Fig. 4 Selection points for T, and T,*
calculation of nomal ginseng and
ginseng with cavity.
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12 ms, image average

fresh ginseng with an internal cavity and abnormal tissue(MRI para

860 ms, TE

5 mm).

Fig. 9 Comparison of inverted MR




Internal cavity

(a) 2-D MR image (b) Cross section image by CCD camera

Fig. 10 Comparison of inverted MR image and cross section CCD image of 6-year-old
fresh ginseng with an internal cavity(MRI parameters: TR = 600 ms, TE =
ms, image average = 3, FOV, = 100 mm, FOVy, = 100 mm, ST = 5 mm).

Abnormal tissues

(a) 2-D MR image (b) Cross section image by CCD camera

Fig. 11 Comparison of inverted MR image and cross section CCD image of 6-year-old
fresh ginseng with abnormal tissues(MR! parameters: TR = 600 ms, TE = 14
ms, image average = 3, FOVx = 70 mm, FOV, = 70 mm, ST = 5 mm).
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Table 1 Calculated values of Ty and T>* of a ginseng with cavity (msec)

Around cavity Core Middle layer Epidermis
Mean | Std. dev.| Mean | Std. dev. | Mean | Std. dev.| Mean | Std. dev.
T* 149.71 4.54 135.43 7.83 109.17 9.05 108.87 6.54
Slice 1
T 229.08 1.08 168.89 12.86 122.99 8.24 177.96 16.34
Ty* - - 136.69 8.59 109.54 5.60 117.14 13.46
Slice 2
T - - 168.74 14.66 122.66 6.34 185.13 14.38
To* - - 117.15 9.83 112.23 10.92 135.62 23.29
Slice 3
T - - 155.77 17.69 132.85 13.14 177.09 21.68
Ty* 168.08 9.14 118.80 5.73 115.23 5.51 112.99 8.56
Slice 4
T 221.76 0.27 159.78 8.61 127.39 8.03 170.30 24.74
T* 160.63 21.93 120.72 3.27 114.39 9.86 114.41 7.78
Slice 5
T 218.61 31.56 165.52 10.89 129.77 14.46 172.01 22.65
T* 159.47 9.23 125.75 9.49 112.11 2.74 117.80 10.39
Total
T, 223.14 5.37 163.74 5.78 127.13 4.38 176.49 5.82
Table 2 Calculated values of T and Ty* of a normal ginseng (msec)
Core Middle layer Epidermis
Mean Std. dev. Mean Std. dev. Mean Std. dev.
Ta* 74.10 4.53 64.89 4.10 81.35 9.79
Normal ginseng 1
T 117.05 16.18 93.52 10.48 128.21 12.52
T* 75.14 3.33 73.12 434 71.72 5.30
Normal ginseng 2
T, 129.75 7.54 94.11 7.41 120.18 12.33
Ta* 77.64 6.19 72.98 232 74.37 4.90
Normal ginseng 3
T 126.93 18.81 107.83 17.58 109.45 17.72
T-* 75.62 1.81 70.33 471 75.81 497
Total
T 124.57 6.66 98.48 8.09 119.28 9.41
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