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The Comparison of the Break Intensity of the Rhizome
Between the Korean Ginseng and the Chinese Ginseng
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Kang-Ju Choi and Man-Wook Kim
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Abstract : In order to compare the physical property of the rhizome of the Korean ginseng with the
Chinese ginseng, the break intensity of the ginseng rhizome was measured using a rheometer
(FUDOH RHEO METER, Rheotech Co.). The intensities for the Korean red ginseng were 10.0+2.1
kg/cm® (n=72), while the intensities for the Chinese red ginseng were 4.0£2.4 kg/cm® (n=142)
which were significantly lower than those for the Korean red ginseng at 1% level. The intensities
for the Korean white ginseng were 9.9+2.0 kg/cm2 (n=97), while the intensities for the Chinese dri-
ed ginseng were 4.5+2.7 kg/cm* (n=138) which were significantly lower than those for the Korean
white ginseng at 1% level. These results suggest that the rhizome of the Chinese ginseng might be
much more easily broken than the rhizome of the Korean ginseng. Conclusively the break intensity
of the ginseng rhizome is thought to be useful for differentiating the Chinese ginseng with the Kore-

an ginseng.

Key words : Korean ginseng, chinese ginseng, rheometer, the break intensity of the ginseng rhizome.
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Table 1. The Korean ginseng samples used in this study
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b Root-age Packing Packing unit Harvest time  Inspection time
Sample (year) type (roots/600 g)  of raw ginseng of red ginseng
6 can 15 1990 1993
” ” 20 1991 1997
Red ginseng ” ’” ” ” 1996
(Good grade) ; . 3 19 ,
4 ” 50 1996 ’”
77 ’” ’” 1995 7
4 Paper-box 30 1996 1997
’” ’” 50 ” "
5 ’” 30 " 1997
White ginseng ” ” ” 1995 1995
(Straight ginseng) " " 50 1996 1997
6 can 30 # ”
4 " " 1995 1996

50 ” 7"

" Good grade, SFAH(F%); straight ginseng, X AHEZE)
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Table 2. The Chinese ginseng samples used 1n this study
Collection area” C . o .
< ollection  Root-age Qualit Sample
Sample Province  Place time (yera) grade3y size Remarks
Red ginseng Jilin Antu 1994 6 Gor E 20 Non-packed
” ’" ’” ” 20 ”
17 ’” ’” ’” 20 ’"
Wangqing ” " ’ 20 "
" ” ” ’” 20 ”
’” 1 ’” ” 7 ’"
LOnging ” ’” I 9 ”
Liaoning  Huanren ” " " 20 ’”
Xinbin ” ’” " 6 ”
Dried ginseng  Jilin Wanggqing 1994 6 - 8 Non-packed
(straight-type) ’” " ” - 18 ”
Jiaohe ” 5~6 - 17 ’”
” ’” I — 7 ’”
’” ” ” — 5 ”
Jingyu " 4~6 - 9 ”
” ” ” — 15 ”
Antu ’” 5~6 - 14 ’
Longjing " ” - 12 ’
Tonghua " 4~6 - 7 "
Fusong " 6 - 8 ”
Liaoning Xinbin ” ” - 18 ’”

Y Jilin, 2# A (54K Liaoning, &

CETER);: Antu, H=3(ZFER); Longjing, 87 Al (i

A GRSE); Wangqmg, A3 (EE): Jiaohe, B (G ); ngyu, A&
), Tonghua, §3HA(&{kih); Fusong, §-3 /‘l(f#ﬁﬁ‘ﬁ:)

Huanren, 218 (FH{Z88); Xinbin, 41918 (B#18). “ The root-age of the Chinese ginseng was determined by Lee
et al's method". * The quality grade of the Chinese red ginseng was determined on the basis of the rate of the

inside cavity and the inside white’
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Fig. 1. A measurement of the hreak intensity of the
ginseng rhizome using a rheometer (FUDOH
RHEO METER, model RT-2010 D.D, Japan).
A, a horizontal holder (No. 39) for holding
the main body of the ginseng; B, an adapter
(No. 3. ¢ 15 mm) for pressing the rhizome of
the ginseng.

71 G, good grade; E, earth grade.
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the rhizome of the Korean red ginseng and N

slo] = 1o, = = g0
the Chinese red ginseng. o, Korean red gin- Al dlel) ulted SIS & 13870 A 85 94%
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Table 3. The distribution of the break intensities of the rhizome of the Chinese red ginseng according to the col-
lection places

Break intensity of ginseng rhizome (kg/cm’)

Collection Sample
place size <25 2.5~5.0 5.0~7.5 7.5~10 >10 Mean+S.D.”
Antu 60 13 24 16 6 1 45+24
Wangging 47 25 18 4 0 0 26+1.6
Longjing 9 0 3 3 2 1 6.5+2.6
Huanren 20 3 11 4 2 0 4.4+2.1
Xinbin 6 0 3 1 2 0 58125
Overall 142 41 59 28 12 2 4.0+2.4
(100%) (29%) (41%) (20%) (9%) (1%)

1) The break intensity of the ginseng rhizome stronger than 10 kg/cm” was calculated as 11.25 kg/cm’

Table 4. The distribution of the break intensities of the rhizome of the Korean red ginseng and the Chinese red
ginseng according to the individual root weight

Sarmol Root Sample Break intensity of ginseng rhizome (kg/cm®)
ample weight size <25 2550 50~75 75-10  >10  MeantS.D.”
0~10 16 0 2 3 4 7 8.842.7
10~20 41 0 0 3 7 29 10.2+1.8
20~30 12 0 0 1 1 10 10.6+1.6
Korean 30~40 2 0 0 0 0 2 11.3+0.0
red ginseng  40~50 1 0 0 0 0 1 11.340.0
Total 72 0 2 9 12 49 10.0%2.1
(100%) (0%) (3%)  (12%) A7%)  (68%)
0~10 80 35 35 8 2 0 3.0£1.9
10~20 42 5 19 1 6 1 5.0+2.4
, 20~30 17 1 4 7 4 1 6.3+25
Chinese 30~40 2 0 1 1 0 0 50+1.8
red ginseng  40~50 1 0 0 1 0 0 6.340.0
Total 142 41 59 28 12 2 4.0+2.4
(100%) (41%)  (20%) (9%) (1%)

" The break intensity of the ginseng rhizome stronger than 10 kg/cm® was calculated as 11.25 kg/cm®
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Table 5. The distribution of the break intensities of the rhizome of the Korean red ginseng and the Chinese red
ginseng according to the circle length of the rhizome

Break intensity of ginseng rhizome (kg/cm®)

Sample Rhizome  Sample
p size (mm)  size <25 2550 50~75 7510 >10 Mean+S.D."

10~20 3 0 0 0 1 2 10.4+1.4
20~30 27 0 2 8 6 11 8.7+25
30~40 25 0 0 0 4 21 10.9+0.9
Korean 40~50 12 0 0 1 1 10 10.641.6
red sinseng 50~60 5 0 0 0 0 5 11.3%0.0
Total 72 0 2 9 12 49 10.0+2.1

(100%) (0%) (3% (12%) (17%) (68%)
0~10 3 3 0 0 0 0 1.3+0.0
10~20 84 36 36 10 2 0 3.1+19
. 20~30 44 2 19 13 9 1 56+2.3
Chinese 30~40 10 0 4 5 1 0 5.5+1.7
red ginseng 40~50 1 0 0 0 0 1 11.3+0.0
Total 142 41 59 28 12 2 4.0+2.4

(100%)  (29%) (41%) (20%) (9%) (1%)

" The break intensity of the ginseng rhizome stronger than 10 kg/cm® was calculated as 11.25 kg/cm’

Table 6. The distribution of the break intensities of the rhizome of the Korean red ginseng and the Chinese red
ginseng according to the thickness of the main body

Sample Main body Sample Break intensity of ginseng rhizome (kg/cm”)
thickness (mm) size <25  25~50 50~75 75~10 >10 Mean+S.D.”
0~5 3 0 0 0 1 2 104+14
5~10 42 0 2 7 8 25 9.6+2.3
Korean 10~15 22 0 0 1 3 18 10.7+1.3
red ginseng 15~20 5 0 0 1 0 4 10.3+2.2
(Good grade)
Total 72 0 2 9 12 49 10.0+2.1
(100%)  (0%) (3%) (2%  (7%)  (68%)
0~5 3 3 0 0 0 0 1.340.0
5~10 60 26 24 8 2 0 3.242.0
o 10~15 50 12 24 5 8 1 4.4+27
Chinese 15~20 26 0 10 13 2 1 57+1.9
red ginseng 20~25 3 0 1 2 0 0 54+1.4
Total 142 41 59 28 12 2 4.0+2.4
(100%)  (29%)  (41%)  (20%) 9%)  (1%)

" The break intensity of the ginseng rhizome stronger than 10 kg/cm? was calculated as 11.25 kg/cm®
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4b 51kg/em’, $3H4F 88 kg/em?, T34k 6.6 kg/
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Fig. 3. The distribution of the break intensities of

the rhizome of the Korean white ginseng and
the Chinese dried ginseng. o, Korean red gin-
seng; X, Chinese red ginseng.
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Table 7. The distribution of the break intensities of the rhizome of the Chinese dried ginseng according to the

collection places

Break intensity of ginseng rhizome (kg/cm®)

Collection Appearance Sample

place of ginseng size <25  25-50 5.0~75 75-10 >10  Mean+S.D.”
Wangging Straight” 26 17 7 2 0 0 23+16
Jiache ” 29 3 10 8 4 4 5.9+3.0
Jingyu ” 24 7 8 8 1 0 4.1£2.2
Antu 4 14 5 3 6 0 0 3.9+23
Longjing " 17 4 3 7 3 0 51+2.7
Tonghua " 2 0 0 1 0 1 8.8+3.5
Fusong ” 8 0 2 4 1 1 6.6+2.5
Xinbin " 18 2 9 5 1 1 49125
Overall 138 38 42 41 11 6 45+2.7

(100%) (28%) (30%) (30%) (8%) (4%)

,” The break intensity of the ginseng rhizome stronger than 10 kg/cm® was calculated as 11.25 kg/cm’
* The appearance of the Chinese dried ginseng was similar to the straight ginseng and the dried ginseng with skin in

Korea

Table 8. The distribution of the break intensities of the rhizome of the Korean white ginseng and the Chinese

dried ginseng according to the root weight

Sample Root Sample Break intensity of ginseng rhizome (kg/cm®)
weight (g)  size <25  25~50 50~75 75-10 >10  MeantS.D."
0~10 18 0 2 4 6 6 85+2.6
Korean 10~20 57 0 2 2 18 35 10.0=1.8
white ginseng _ 2030 22 0 0 2 2 18 10616
(straight) Total 97 0 4 8 26 59 9.9+2.0
(100%) (0%) (4%) (8%) (27%) (61%)
0~10 74 26 29 17 1 1 3.6+2.2
10~20 56 12 10 21 9 4 5.5+3.0
) 20~30 6 0 3 2 1 1 6.3+2.9
Chinese 30~40 1 0 0 1 0 0 6.3
dried ginseng 40~50 1 0 0 0 0 1 11.3
Total 138 38 42 41 11 6 4.5x2.7
(100%) (28%) (30%) (30%) (8%) (4%)

Y The break intensity of the ginseng rhizome stronger than 10 kg/cm® was calculated as 11.25 kg/cm®
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Table 9. The distribution of the break intensities of the rhizome of the Korean white ginseng and the Chinese
dried ginseng according to the rhizome size

Break intensity of ginseng rhizome (kg/cm®)

Rhizome  Sample

S > : :
unple size (mm)  size <25 2550 50~75 75~10 >10  Mean+S.D."
20~30 20 0 3 3 9 5 83425
30~40) 54 0 1 4 13 36 101418
Korean 40~50 13 0 0 1 3 14 106 +4.4
white ginseng 5060 4 0 0 0 0 4 11.3+0.0
(straight) 60~70 1 0 0 0 1 0 8.8
Total 97 0 4 8 26 59 9.9+2.0
(100%) (%) (4%) 8% (27%)  (61%)
10~20 47 21 18 8 0 0 31419
20~30 72 16 20 28 4 4 19427
Chinese 30~40 18 1 3 5 6 3 72429
dricd ginseng 40~50 1 0 1 0 0 0 3.8
Total 138 38 42 11 1 6 4527

(100%) (28%) (30%) (309%) (8%) (49%)

" The break intensity of the ginseng rhizome stronger than 10 kg/cm® was calculated as 11.25 kg/cm®

Table 10. The distribution of the break intensities of the rhizome of the Korcan white ginseng and the Chinese
dried ginseng according to the thickness of the main body

Break intensity of ginseng rhizome (kg/cm®)

Sample Main body Sample
A thickness (mm) size <25 2550 5075 7510 >10 Mean+S.D."
10~15 36 0 3 9 11 18 9.3+24
) 15~20 42 0 1 1 12 28 10.2+1.7
Korean 20~25 17 0 0 3 3 11 9.91 2.0
zvhlte iszmseng 25~30 2 0 0 0 0 2 11.340.0
straight)
Stralgh Total 97 0 1 8 2% 59 9.9+2.0
(100%) (0%) (4%) (8%  (27%)  (61%)
0~5 1 0 1 0 0 0 3.8
5~10 27 15 3 3 1 0 33425
Chinese 10~-15 55 18 25 11 0 1 36421
dricd ginseng 15~20 45 4 10 17 9 5 6.31£2.8
Total 138 38 42 41 11 6 4.5£27

(100%) (28%) (30%) (30%) (8%) (49%)

" The hreak intensity of the ginseng rhizome stronger than 10 kg/cm’ was calculated as 11.25 kg/cm?
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