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The Growth Characteristics and Ginsenoside Contents of Wild-simulated
Ginseng (Panax ginseng C.A. Meyer) with Different Years by Rusty Roots
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Abstract - The aim of this study was to investigate the growth characteristic and ginsenoside contents of 7 and 13 year-old
wild-simulated ginseng (Panax ginseng C.A. Meyer) according to rusty root. The root growth characteristics of wild-
simulated ginseng were did not shows significant difference according to the rusty root. The results of ginsenoside contents
of wild-simulated ginseng according to rusty root, ginsenoside Rb1 and Rg1 of 7 year-old wild-simulated ginseng were had
shows a significantly higher in rusty root compare to general root. On the other hand, ginsenodie Rc, Rd, Re and Rg2 were
significantly higher in gerneral root. In the case of 13 year-old wild-simulated ginseng, the contents of ginsenoside did not
shows to significant difference according to rusty root. The results of correlation analysis between growth characteristics
and ginsenoside content of general root, the ginsenoside Rb2, Rc, Rd, Rf, Rgl were positive correlation with root length,
while as the ginsenoside Rd of rusty root was shows significantly negative correlation with root length. The results of this
study was might be able to improve awareness of consumer related to rusty root of wild-simulated ginseng. Moreover, might
be help to provide useful information on the establish quality standard and distribution system of wild-simulated ginseng.
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Fig. 1. Study area and sampling of wild-simulated ginseng. A to I are a wild-simulated ginseng cultivation sites of South Korea.
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Fig. 2. Morphology characteristics of wild-simulated ginseng. (A) General root, (B) Rusty root, (C) Morphological characteristics

measured in the study.
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<Protopanaxadiol(PPD)-type ginsenoside>

[1] Ginsenoside Rb1: Ri=Glc(2—1)Glc, R2=Gle(6—1)Glc
[2] Ginsenoside Rb2: Ri=Glc(2—1)Gle, R2=Glc(6— 1)Arap
[3] Ginsenoside Rc: Ri=Gle(2—1)Gle, R2=Glc(6—1)Araf
[4] Ginsenoside Rd: Ri=Glc(2—1)Glc, R2=Gle

[5] Ginsenoside Rg3: Ri=Glc(2—1)Glc, R2=H

[6] Ginsenoside Rh2: Ri=Glc, R2=H
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<Protopanaxatriol(PPT)-type ginsenoside>

[7]1 Ginsenoside Re: Ri=Glc(2—1)Rha, R2=Glc
[8] Ginsenoside Rf: Ri=Glc(2—1)Glc, R=H
[9] Ginsenoside Rgl: Ri=Gle, R2=Glc

[10] Ginsenoside Rg2: Ri=Glc(2—1)Rha, R2=H
[11] Ginsenoside Rh1: Ri=Glc, R2=H

Fig. 3. Chemical structures of portopanaxadiol (PPT) and protopanaxatriol (PPT)-type ginsenoside (Glc: 5-D-glucopyranosyl, Arp:
a-L-arabinopyranosyl, Araf: ¢-L-arabinofuranosyl, Rha: ¢-L-rthamnopyranosyl).
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Fig. 4. HPLC chromatograms of 11 ginseosides.
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Table 1. Ratio of rusty root of wild-simulated ginseng samples
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Samples age Number of samples Rusty root Ratio of rusty root
7 year-old 100 25 25%
13 year-old 100 31 31%

Table 2. Growth characteristics of wild-simulated ginseng according to rusty root

Growth characteristics

Samples age Samples Rhizome length Root length Root diameter Root weight
(mm) (cm) (mm) (2
GR? 13.8+1.37a" 20.1+1.08a 11.5+0.68 a 3.80+0.59a
7 year-old ,
RR’ 158+091a 189+0.75a 10.0+0.40a 324+024a
GR 30.6+242a 21.0+£1.37a 114+£0.53a 4.02+043a
13 year-old
RR 285+1.55a 244+140a 12.1+0.64 a 498+0.32a

“GR (General root), "RR (Rusty root).

*Value in each column with different letters are statistically significant differences (p=0.05) among the treatments

according to least significant difference (LSD).

AR ol fof| w2 ARekak A|oHE o] BEEASE vl 245}
7] 918l, Aro] SRlE|A] k2 Tk 131 ARkAl S0l A
A& 77} 2548, 3122 AAste] BEEAS ARSI, 1
A3}, TAT AR B 5F40] 13.8 ~ 15,8 mn, AJ5HE- Zo]
18.9 ~20.1 cm, =247 10,0 ~ 11,5 mm, Z5F 3,24 ~ 3.89 g
F 2RIE| AL, 13 ARFrk =720 28,5 ~ 30,6 mm, B
Z10]21.0 ~ 24,4 em, LA 1.4 ~12.1 mm, Z2F 4.02 ~ 4.98
g0 & SRIE|ITHTable 2). ZWHof| w2 At YEEAS

W] Ak, TR AR A5t o], 4, Sl 4

H ARekatol| H]s Ut AtQFito] A Urebt ot 13 ARk
Al 2 AR A8l o), 271273, FEFo] YuE ARGk
Aol] v]8f 22 A& ERIBI3IT Lee et al (2004)= QAtol &
o) st He] o] vt drdo] A rial Halstel=d],
2 Ao A= Aol whE X5 ASo gt -2
2Rl Afoli= FRIE|A] QFQkaL, 1312 74-$+= A AloF4tel
RS} Ag5-o] Unk AbeFitol Hlsl =7 Leh oS A Hat
o Al AASEA ol et A7 X &H 07 4] ofof
sk ke
At A Aol E JHEF

A ARk A ALl E 1150] Bk EAg Aat 7
A ALoFAe] Rpl2 3.36 ~ 3,78 mg/g, Rb2=2.84 ~ 3,76 mg

/g, Rex=1.64 ~ 2,02 mg/g, Rd+=1,04 ~ 1,53 mg/g, Ret=3.84

~4.63mg/g, Rf+=118 ~ 1,19 mg/g, Rgl23.35 ~ 3,15 mg/g,
Rg2= 0,37 ~ 0,50 mg/g, Rg3= 0,01 ~ 0,01 mg/g, Rh1-2- 0,02
~0.03 mg/g.& BFIE|¢)ar, 13:0L0] Rbl-& 4,41 ~ 5,61 mg
Jg. Rb2=3.97 ~ 4.50 mg/g, Rel= 2,11 ~ 2,48 mg/g, RA=1.13
~1.16 mg/g, Rex=4.99 ~ 5,32 mg/g, Rf+=1,43 ~ 1,53 mg/g,
RolS 4,16 ~ 4,18 mg/g, Rg2= 0,43 ~ 0,45 mg/g, Rg3= 0,01
~ 0,01 mg/g, Rh1L 0,02 ~ 0.04 mg/g o2 3RIE|ITHTable
3). & 1159 ZA|:eAto| = B Foll A Rbl, Rb2, Re, Re, Rgl
O] ghgol] 53] 2 A5 H3loH, Rhow HEEA| §Sieh
Jeong et al. (2019)T} Kim et al. (2020a2)2] Ao A= AL
ARFat AJ8HE0] A ALl = Bhake 2413 A}, Rha7t 3
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Table 3. Comparison of ginsenoside content of wild-simulated ginseng according to rusty root

Contents of ginsenoside (g/g)

Samples

Samples PPDz PPT
Rbl Rb2 Re Rd Rg3 Rh2 Re Rf Rgl Rg2 Rhl

GRY 336+ 376+ 2.02+ 153+ 0.0l ND' 4.63+ .19+  3.15+ 050+  0.03+

040a% 034a 009a 0.12a 0.00a 0.17a 0.06 a 020a  0.03a 0.0l a

7 RR* 378+ 284+ 1.64+ 1.04x 001z ND 3.84+ 1.18+ 335+ 037+ 0.02+
0.50a 036a 0.12b  0.12b  0.00a 0.25b 0.07 a 029a  0.03b 0.00 a

GR 561+ 450+ 248+ 1.13+ 001+ ND 532+ 1.53+ 418+ 045+  0.02+

0.54a 0.62a 0.19a 0.Ila 0.00a 041a 0.08 a 022a  0.04a 0.0l a

1 RR 441+ 397+ 211+ 116 001+ ND 4.99 + 143+ 416+ 043+ 004+
0.50a 045a 0.14a 0.08a 0.00a 0.29a 0.08 a 029a  0.04a 0.02a

“Ginsenoside types: PPD: protopanaxadiol-type ginsenoside, PPT: protopanaxatiol-type ginsenoside.

YGR (General root), "RR (Rusty root).

“Value in each column with different letters are statistically significant differences (p=<0.05) among the treatments according to least
significant difference (LSD).

"ND: not detected

Table 4. Pearson’s correlation coefficient between ginsenoside content and growth characteristics of wild-simulated ginseng

Contents of ginsenoside (mg/g)

h
Samples Gth. . PPD* PPT

characteristics
Rbl Rb2 Re Rd Rg3 Re Rf Rgl Rg2 Rh1

Rhizome 0246  -0009 0236  -0231  -0.106 0.029  0.156 0278  -0221  -0.054
length 0.067)  (0.947)  (0.079) (0.087) (0.435)  (0.832) (0.250)  (0.038)  (0.102)  (0.691)

0.105 0316° 0422 029"  -0.095 0202 03977 0344 0221  -0.087

GRY Root length (0.440)  (0.018)  (0.001)  (0.029) (0.486) (0.136)  (0.002)  (0.009)  (0.102) (0.522)
. 0.098 0.097 0.073 -0.212 -0.223 0.194 0.143 0.117 0.207 -0.024
Root diameter
(0.474)  (0475)  (0.591)  (0.116)  (0.099) (0.152)  (0.293)  (0.392)  (0.127) (0.862)
Root weight 0.065 0.073 0.079 0.006 -0.034 0.223 0.231 0.089 0.273" 0.019
(0.633)  (0.591)  (0.563)  (0.966)  (0.801) (0.099)  (0.087)  (0.513)  (0.042) (0.887)
Rhizome -0.043 0.172 0.044 -0.028 -0.034 0.010 0.023 0.069 -0.164 -0.024
length (0.753)  (0.205) (0.750 (0.835)  (0.801) (0.940)  (0.866)  (0.615)  (0.226)  (0.860)
Root lencth -0.148 0.244 0.127 0.274" -0.145 0.178 0.100 0.073 0.062 0.023
RR® et (0.278)  (0.069)  (0.351)  (0.041) (0.286) (0.188)  (0.461)  (0.594)  (0.648) (0.866)

-0.053 0091  -0.125 -0.409" -0.244 0.143  -0.024  0.019  -0.048  -0.009

(0.699) (0.504) (0.359) (0.002) (0.070) (0.295) (0.858)  (0.890)  (0.725) (0.947)

-0.055 0.073 -0.049 -0.154  -0.183 0.238 0.064 0.063 0.025 -0.010

(0.686) (0.594) (0.721)  (0.256)  (0.177) (0.077)  (0.638)  (0.643)  (0.856) (0.944)

“Ginsenoside types: PPD: protopanaxadiol-type ginsenoside, PPT: protopanaxatiol-type ginsenoside.

YGR (General root), "RR (Rusty root).

“Correlation coefficient (R) written are significantly correlated between the variables compared. Negative values denote negative
correlation and positive values denote positive correlation. Values in brackets means p value (“p<0.01, p<0.05).

Root diameter

Root weight

- 408 -



A BEEAT QA Aol E 3 7He] i
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