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Effects of Root Diameter Within Different Root Parts on Ginsenoside Composition
of Yunpoong Cultivar in Panax ginseng C. A. Meyer

Xiangguo Li, Sun Joo Kang, Jin Soo Han, Jung Sun Kim, and Jae Eul Choi’

College of Agric. & Life Science, Chungnam National University, Daejeon 305-764, Korea.

ABSTRACT : This study was carried out to investigate the correlation between root diameter and ginsenoside composition
of Panax ginseng C. A. Meyer cultivar Yunpoong. Dry matter ratio of main root was a little higher than that of lateral root
and fine root, and that was higher by the increase of root diameter in the same root parts. Total ginsenosides composition of
main and lateral roots increased by the decrease of root diameter, especially in lateral root. Similar resulted in fine root, but
there was no significant difference where root diameter was below 2.5 mm. Except for ginsenoside-Rg;, other ginsenosides
component, PDs, PTs and total ginsenosides had highly negative correlation with the root diameter within whole root, main
root+lateral root and lateral root+fine root, while Rg; had positive correlation with the root diameter.
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Table 1. Soil chemical properties of experimental field.
pH EC P,0; NH,-N NO;-N oM Ex. K Ex. Mg Mn
(1:5) (dS/m) (mg/kg) (mg/ke) (mg/kg) (%) (mg/kg) (mg/kg) (mg/kg)
5.04 2.59 187.11 134.10 356.66 4.16 1.48 1.48 6.08
fInvestigated date: August 22, 2007.
Table 2. Change of dry matter ratio by root diameter with different root parts of 6-year-old Yunpoong.
Main root Lateral root Fine root
RD* (mm) DMR (%) RD (mm) DMR (%) RD (mm) DMR (%)
42.0~44.0 31.8 0.8 18.0~20.0 28.5 = 0.5 3.0~4.0 26.9 £ 0.3
36.0~40.0 29513 13.0~14.0 27.6 = 0.6 2.0~2.5 25.7 = 0.3
27.0~30.0 293 = 1.2 8.0~10.0 283 £ 04 1.0~1.5 23.7 £ 0.2
23.0~24.0 29.0 =05 6.0~7.0 273 04 - -

RD: Root diameter, DMR: Dry matter ratio.
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Fig. 1. Comparison of total ginsenoside composition by root
parts (A) and root diameter (B) of 6-year-old Yunpoong.
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Table 3. Comparison of ginsenoside composition by root diameter with different root parts of 6-year-old Yunpoong.
Ginsenoside (mg/g)
Rd

Root
diameter
(mm) Rb;,
42.0~44.0 5.9%0.1
Main 36.0~40.0 7.5+0.0
root 27.0~30.0 9.0%+0.1

23.0~24.0 8.8%+0.1
18.0~20.0 13.4+0.1
Lateral 13.0~14.0 14.6+0.0
root 8.0~10.0 16.9%0.5

Root
part

PD/
PT!

Rb, Rb; Rc Re Rf Rg Rg Rh,

0.1+0.0
0.2+0.0
0.2+0.0
0.2+0.0
0.3+0.0
0.3+0.0
0.4+0.0

0.4=0.0
0.5+0.0
0.5+0.0
0.6x0.0
0.9+0.0
1.5+0.0
1.8+0.0

0.2x+0.0
0.2x0.0
0.2+0.0
0.2x0.0
0.3x0.0
0.4+£0.0 3.4x0.0
0.5+0.0 4.5%+0.1

1.0=0.0
1.4+0.0
1.3x0.0
1.3%0.1
1.8+0.1

0.1+0.0
0.1+0.0
0.1+0.0
0.1+0.0
0.2+0.0
0.4+0.0 5.1x0.0
0.4+0.0 6.4x0.2

1.4%0.0
3.4+0.0
1.5%£0.0
3.7%x0.0
5.0+0.1

0.6x=0.0
0.6+0.0
0.8+0.0
0.8+0.0
0.6+0.0
1.0+0.0
1.0+0.0

5.6x=0.0
5.3%£0.0
6.0=0.0
5.7£0.0
6.0+0.1
5.9+0.1
5.1+0.2

0.2+0.0
0.2+0.0
0.2+0.0
0.2+0.0
0.3x0.0
0.6+0.0
0.7+0.0

1.0=0.0
1.0+0.0
1.3x0.0
1.0+0.0
1.4+0.0
1.6x0.0
1.8+0.0

6.0~7.0 25.0+0.2 4.4x0.1
3.0~4.0 40.8%+0.2 6.9%0.2
2.0~2.5 49.3%x0.1 10.2%0.1
1.0~1.5 50.4+0.3 7.6x0.0

Fine
root

1.0+0.0 11.0+£0.2
1.6x0.0 18.8+0.8
2.5+0.0 28.7+0.4
2.2+0.1 24.6%0.2

1.0+0.0 10.5%0.1
1.6+0.0 17.2+0.6
2.9+0.0 20.3+0.0
4.1£0.0 24.0+0.0

1.6x0.0
1.8+0.0
2.3+0.0
1.6x0.0

4.5+0.1
4.8x0.2
3.6x0.0
2.7£0.0

0.5+0.0
0.9+0.0
1.2+0.0
1.3%0.1

0.9+0.0
2.3+0.0
3.9+0.1
4.8+0.0

2.4x0.0
2.6%+0.0
3.0x0.0
2.6x0.0

PD: Rby + Rb, + Rb;s + Rc + Rd, PT: Re + Rf + Rg; + Rg, + Rh;.
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Fig. 2. HPLC profiles of ginsenosides from 6-year-old Yunpoong by different root diameter. A: 42.0~44.0 mm, diluted 10 times; B:
18.0~20.0 mm, diluted 20 times; C: 3.0~4.0 mm, diluted 40 times.
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Table 4. Regression equation and correlation coefficient between root diameter and ginsenoside composition in 6-year-old Yunpoong.

Whole root Main root + Lateral root Lateral root + Fine root
Y =a + BX r Y=a+ BX r Y=o + BX r
Rb;, Y =-0.95X + 38.34 -0.83 Y =-0.42X + 22.16 -0.89 Y =-227X+ 4794 -0.90
Rb, Y =-0.19X + 6.41 -0.78 Y =-0.07X + 3.03 -0.74 Y =-0.49X + 8.60 -0.89
Rbs Y =-0.04X + 1.62 -0.76 Y =-0.02X + 0.73 -0.75 Y=-0.12X+ 2.18 -0.88
Rc Y = -0.54X + 18.13 -0.76 Y =-0.18X + 7.34 -0.72 Y = -1.50X + 25.05 -0.89
Rd Y =-0.06X + 2.11 -0.70 Y =-0.02X + 0.70 -0.75 Y =-0.19X + 2.99 -0.82
Re Y =-0.44X + 16.47 -0.81 Y =-0.18X + 8.81 -0.84 Y =-1.08X + 21.11 -0.89
Rf Y =-0.03X + 1.71 -0.82 Y =-0.02X + 1.31 -0.76 Y =-0.08X + 2.04 -0.89
Rg; Y= 0.05X + 4.21 0.65 Y= 0.01X+ 5.18 0.37 Y= 0.16X + 3.37 0.89
Rg, Y =-0.02X + 0.90 -0.80 Y =-0.01X+ 0.47 -0.91 Y =-0.06X + 1.15 -0.87
Rh; Y =-0.08X + 2.66 -0.71 Y =-0.02X + 0.82 -0.85 Y =-0.23X+ 3.74 -0.83
PD Y =-1.79X + 66.60 -0.80 Y =-0.71X + 33.96 -0.85 Y =-4.57X + 86.76 -0.90
PT Y =-0.52X + 25.95 -0.81 Y =-0.22X + 16.60 -0.84 Y =-1.28X + 31.41 -0.88
PD/PT Y =-0.04X + 2.56 -0.89 Y =-0.03X + 2.15 -0.83 Y =-0.09X + 2.88 —0.94
Total Y =-231X+ 92.55 -0.80 Y =-0.92X + 50.55 -0.89 Y =-5.85X+ 118.17 -0.90
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