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Component analysis of cultivated ginseng, cultivated wild ginseng, and natural wild ginseng by

structural parts using HPL.C method
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Abstract

Objectives: The aim of this experiment is to provide an objective differentiation of ginseng, Korean and Chinese cultivated wild ginseng,
and natural wild ginseng through component analysis of different parts of ginseng,
Methods: Comparative analyses of ginsenoside-Rgs, ginsenoside-Rhz, and ginsenosides Rbi and Rgi from the root, stem, and leaves of
ginseng, Korean and Chinese cultivated wild ginseng, and natural wild ginseng were conducted using HPLC.
Results: 1. For content comparison of leaves, ginseng showed highest content of ginsenoside Rg: than other samples. Natural wild ginseng
showed relatively high content of ginsenosides Rg1 and Rb: than other samples.
2. For content comparison of the stem, ginseng and 10 years old Chinese cultivated wild ginseng didn't contain ginsenoside Rby. Natural
wild ginseng showed higher content of ginsenosides Rg: and Rbx than other sarples.
3. For content comparison of the root, ginsenoside Rt was found only in 5 and 10 years old Korean cultivated wild ginseng.
4. Distribution of contents by the parts of ginseng was similar in ginseng and Chinese cultivated wild ginseng.
Conclusions: Above experiment data can be an inipoxtant indicator for the identification of ginseng, Korean and Chinese cultivated wild
ginseng, and natural wild ginseng.

Key words : cultivated wild ginseng, wild ginseng, HPLC, ginsenosides Rgi, Rb1, Rge, Rhe
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Fig. 1 Wild ginseng with approximate age of 20 years. It
measured about 60cn from leaf to the roots wild
ginseng from Changbai Mt.
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Fig. 2 Cultivated wild ginseng 10 years old Seeded in 1996
at ChonBangNongSan and harvested on Aug. 24,
2006.



Fig. 3 Chinese cultivated wild ginseng from Mt. Changbali
at the altitude of 1600m in Jilin, China. Seeded in 1996
and purchased on Oct. 27, 2006.
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Rotary vacuum evaporeator+= Eyela Tokyo Co.9] 5571
g AMREI9 Y, #4184 HPLCEZE Varan 9012 solvent
Delivery System, 7% 7]+ Varian Variable Wavelength
9050 UV-VIS detector, 12] 2 Autosampler= Varian 9300
& A3 Th AcCN, MeOH 5¢] #4A kL 5
HPLCE A1ohe AMgdlel 34390M, 3% 9 #9
£ gl BF BFAGS Agse 4@s

2) %8 % BAHAIR

&A% AF(1-5g)°] 80% MeOH 100-500m & 713}
£ Aol A 3N 33 R/ FE3Y AF F 5
80% MeOH 2252 od9ith Aoz 80% MeOH
ZF<d AEA|A n-hexane, EtOAc ¥ n-BuOH
T § TFot Alxd FAL B -
ZAFEY n-BuOH 2 EL A}
F ABE AHESHAT (Fig. 5).

HPLC 2742 columne Capeell Pak C18(150 X4.6mn, 5

Fig. 4 The shape of 5 years cultivated ginseng. Seeded in
2001 at the HongChun city.

um, Shiseido Co.)o]™ 442 1 ml/min, column 2E= 40
C, N8 2UTL 204 E UV 203 molA A3

o] EAFS E—Hs}u} 3HE AFEU Y] ERd wEhA H]
=4 AFZYUFS] ginsenoside-Rgs9} ginsenoside-Rh:9] #
HA 9 olFA 2L Table 1.9, 54 ALEHFA
ginsenoside-Rbi 7} ginsenoside-Rgi9] o] 54+e] 41X
£ Table 2.9 VeR)¢ith

Gomsemg(1-59)

Extracted with 80% MeOH for 3hrs(3 times) / Reflux
Filteration & Evaporation

80%MeOH ext.

Hexane-H:0(1:1)

[ |

Hexane layer H:0 layer

EtOAc layer H:0 layer

BUOH-H:0(1:1)

— .
BuCH ext. H:0 layer

Fig. 5 Manufacturing process of crude saponin by extraction
and fraction
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Table 1. HPLC condition for analysis of ginsenosides-Rh.

Table 2. HPLC condition for analysis of ginsenosides-Rg

and Rgs and Rb:
Instrument Instrument
Pump 9012 solvent Delivery System, Varian Co. Pump 9012 solvent Delivery System, Varian Co.
Detector 9050 Variable Wavelength UV-VIS Detector, Detector 9050 Variable Wavelength UV-VIS Detector,
Varian Co. Varian Co.
Autosampler 9300 Autosampler, Varian Co. Autosampler 9300 Autosampler, Varian Co.
Column Capcell Pak C18 (150 X 4.6mm: 5g), Shiseido Column Capcell Pak C18 (150 X 4.6mm: 54), Shiseido
Co. Co.
Operating condition Operating condition
UV Absorbance 203 mm UV Absorbance 203 mm

Column temp.  40C
Injection vol. 20

Column temp. ~ 40C
Injection vol. 20 4l

Mobile phase A 40% Acetonitrile Mobile phase A 15% Acetonitrile
Mobile phase B 60% Acetonitrile Mobile phase B 80% Acetonitrile
Gradient profile Gradient profile
Time(min) %A %B Flow(ml/min) Time(min) %A %B Flow(ml/min)

0:00 90 10 1.0 0:00 90 10 1.0
12:00 50 50 1.0 30:00 40 60 1.0
20:00 25 75 1.0
25:00 30 70 L0
30:00 90 10 1.0
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54 AFEURFY Y 24
ginsenoside-Rg: ¢} ginsenoside-Rhe& 2
MeOH 1nldol] 5o BFgHo2 343, 4 Al2d
o de B4e 98 BFAL ginsenoside-Rbl
ginsenoside-Rg1 7} 150ug= HPLC € MeOH 1ml ¢l =<
EFGUCE Gtk AL AQNRE HY 2
NESE de] BA] A3t

TFE ginsenoside-Rgs$} ginsenoside-Rhe= 500, 200,
100, 80, 50, 20 pg/nl FEZ 343te] EA3,
ginsenoside-Rg: 7} ginsenoside-Rbi< 1000, 500, 400, 300,
200, 100, 50 ve/ul FEZ A 3ko] EHATE 7)o
A A FAAR i 93 9AH XH) BFEF F
= (Y5 st AFAe 244 A A3
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Fig. 6 Calibration curve of ginsenosides Rhe.
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Fig. 7 Calibration curve of ginsenosides-Rgz.
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Fig. 8 Calibration curve of ginsenosides-Rg:.

41



sty x Ad A1z

Rb, =g
1200 y=0.0005x-0.3037
R=1
1000 /
800

Concentration

600 /
400 /
200

| | |
0 500000 1000000 1500000 2000000 2500000
Area
Fig. 9 Calibration curve of ginsenosides Rbr.
Table 3. Function and R? value of ginsenosides
Function R2
Ginsenoside-Rgs y=0.0003x -0.9763 0.9999
Ginsenoside-Rh: y=0.0003x -0.074 1
Ginsenoside-Rg: y=0.0004x -0.5324 0.9998
Ginsenoside-Rbx y=0.0005x -0.3037 1

Table 4. Yield of 80 % MeOH extraction and n-BuOH fraction on various ginseng

Sample Parts 80% MeOH n-BuOH
extract(%) extract(%)
1. Korean CWG 10y leaf 7.283 3.405
stem 5072 0.668
root 6.885 2392
2. Korean CWG Sy leaf 9.187 5232
stem 7493 0.775
root 7.692 2.551
3. Chinese CWG 10y leaf 10.580 4.450
stem 5.730 0.670
root 7.420 1.660
4. Wild Ginseng leaf 20.000 10.860
stem 11.370 2280
. root 8.870 2490
3. Cultivated Ginseng leaf 16.230 5.940
stem 7.850 0.770
oot 7.830 2.220

» CWG: Cultivated wild ginseng
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Ginsenoside Rh:9} Rgs 718) 7 Rgid Rn®) 733k o)
ofs) e F9E H’—‘#g A8 T

1 A3 Table 5.904 AAE AAH MY B F
9] A ginsenoside Rhe9} Rgses AZH A Yk, £7
o A= ginsenoside Rbi ZEE A 3ut)

Qo) ginsenoside Rgio] AT H 02 Bo] Ff= ol
AR 7, Belol= ginsenoside Rbio] Bo] FHiEol &

& & % YITHEg. 10-12).

Table 5. Contents of ginsenosides on various part of 5

——

years cultivated ginseng

Rgs(mg/g) Rhamg/g)  Reu(mglg) Rbu(mg/g)
Leaves N-D N-D 8.360+0.100 0.5534-0.080
Stems N:D N:D 0.189+0.003 Not detected
Roots N-D N-D 3.0554+0.010 2.11740.005

N - D: Not detected
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Fig. 10 Contents of ginsenosides on various part of 5 years
cultivated ginseng.
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Fig. 11 Contents of ginsenoside Rg: on various part of 5
years cultivated ginseng.
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Fig. 12 Contents of ginsenoside Rb: on various part of 5
years cultivated ginseng.
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Ginsenoside Rle$} Rg: 7127 Rgid Rh&] Mo
osf 5 AA St kel o dF £

3Tk

71 A3} Table 6.4 AAE A 534 Fu4d &
Skarel 27194 YollA ginsenoside Rl9}t RgE HEE)
2] Bk, ol AWt ginsenoside Rhe7} A% AEE
THFig. 12-13).

ool ginsenoside Rgio] AH o2 wo] 1450
AT, Walo] &= ginsenoside Rbuo] Rgiol] H]sfed k7
9 HEHY Jee ¢ & UAHFig. 14-15).

Table 6. Contents of ginsenosides on various part of 5
years cultivated wild ginseng

Rgs(mg/g)  Rha(mg/g) Rgi(mg/g)

Rbi(nglg)

Leaves N:D N-D 1.675+0.013 0.194%0.010
Stems N -D N-D 0.795+0.006 0.0394-0.001
Roots ~ N-D 006010001 2349 £0.006 2.986--0.004

N - D: Not detected
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Fig. 13 Contents of ginsenosides on various part of 5 years
cultivated wild ginseng.

Leaves Stems Roots

Fig. 15 Contents of ginsenoside Rg: on various part of 5
years cultivated wild ginseng.

41094 R4 AR 298 BT £

ginsenoside Rhe$} Rgs 18] Rgidt Rbhe] A9
o 1094 S Aol B o 24 S A
A&t

1 A Table 7.4 AAS AHH 10848 Uit
AEAS £719F YoM ginsenoside Rh9t Rgse 7
EHA &A%, Bl ginsenoside R/} ZAEH Y
HFig. 17-18).

ol 54 sty oF 27t FbE Yo A
W A1717} L ED4E B0 A9 ginsenoside Rh7} 2
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Rh.

Leaves Stems Roots

Fig. 14 Contents of ginsenoside Rh: on various part of 5
years cultivated wild ginseng.

Rb

3.5 L

25—

mg/g
[\)
]

Leaves Stems Roots

Fig. 16 Contents of ginsenoside Rb: on various part of 5
years cultivated wild ginseng.

Aol ginsenoside Rgio] A @02 o] 3450
AN, FE] & ginsenoside Rgio] Rl B]3}e] oF7F
o el lee & F AATHFig. 19-20).

Table 7. Contents of ginsenosides on various part of 10
years korean cultivated wild ginseng

Rgi(mg/g)  Rhu(mg/g) Rgi(ng/g) Rbi(mg/g)
Ieaves N-D N-D 2.866+0.005 0.60610.014
Stems N:D N:-D 0.491+£0.005 0.024+0.001
Roots N-D 0.119£0.000 3.224+0.019 3.0491+0.049-

N - D: Not detected
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Fig. 17 Contents of ginsenosides on various part of 10 years
korean cultivated wild ginseng by calibration curve
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Fig. 19 Contents of ginsenoside Rg: on various part of 10

years korean cultivated wild ginseng by calibration
curve
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Fig. 18 Contents of ginsenoside Rh on various part of 10
years korean cultivated wild ginseng by calibration
curve
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| Fig. 20 Contents of ginsenoside Rb: on various part of 10

years korean cultivated wild ginseng by calibration
curve

AL = ginsenoside Rgi©] Rbiol] v]3te] Hol
Hol SI&S & AATHFig. 22-23).

Table 8. Contents of ginsenosides on various part of 10
years chinese cultivated wild ginseng

Rgi(mg/g) Rhx(mg/g) Rgi(mg/g) Rbi(mg/g)
Leaves N-D N-D 4371+0.024 094510011
Stems N-D N-D 0.220+0.001  Not detected
Roots N-D N-D 2930+0.004 1.712£0.008

N - D: Not detected
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Fig. 21 Contents of ginsenosides on various part of 10 years
chinese cultivated wild ginseng.
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Fig. 22 Contents of ginsenoside Rg: on various part of 10
years chinese cultivated wild ginseng.
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Fig. 23 Contents of ginsenoside Rb: on various part of 10
years chinese cultivated wild ginseng.
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o Zo] FiHol AT & 4 AUTHFig. 25-26).

Table 9. Contents of ginsenosides on various part of wild

ginseng
Rgy(mg/g) Rho(mg/g)  Rgy(melg) Rb1(mg/g)
Leaves N-D N-D 690240018 146810007
Stems N-D N-D 216240013 01700004
Roots N-D N-D  2576+0007 4.39520.0568
N - D: Not detected
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Fig. 24 Contents of ginsenosides on various part of wild
ginseng.
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Fig. 25 Contents of ginsenoside Rgr on various part of wild
ginseng.
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Fig. 26 Contents of ginsenoside Rb: on various part of wild
ginseng.
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Table 10. Contents of ginsenosides on various ginsengs of
leaves by calibration curve

Res(me/g) Rhefng/g) Re(melg) Rbi(mg/g)
Syginseng N-D N-D 83604+0.100 0.553+0.080
5y K-CWG N-D -D 167510013 0.194£0.010

D 2866+0.005 0.606+0.014
10yCCWG N:D D 437140024 0.945+0.011
Wildginseng N - D D  69021+0.018 1.468+0.007
K-CWG; Korean cultivated wild ginseng

C-CWG; Chinese cultivated wild ginseng

N - D: Not detected
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Fig. 27 Contents of ginsenosides on various ginsengs of
leaves.
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Fig. 28 Contents of ginsenoside Rg: on various ginsengs of
leaves.
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Fig. 29 Contents of ginsenoside Rb: on various ginsengs of
leaves.
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220l N|E % Z7]9 ginsenoside RS} Rgs 12|31
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71 73 Table 1104 AAGE AAH BE N8RS €
7)) M= ginsenoside Ro$} Rgs7t A& H A F3th

ginsenosides Rgi¢] 32 A4t 2> 594 St
Arkab> 1034 d=tak Akt > 10848 F34E Ak
> A4S FAHE Y ThFg. 31).

ginsenosides Rb19) &S AL b 10848 =
Ab Abekak> 1034 B4t AboRa> Qb 53 St
Abokatel A E Ve THFE. 32).

2719 BAIA Uehis B4L Ais 1044 3
2} Abelalo A ginsenosides Rbio) AEHA FRTHE
A A Aol ThE Al H|sle] ginsenosides
Rz Rb9) §o] 2% & & ATHFg. 30-32).

Table 11. Contents of ginsenosides on various ginsengs of
stems

Rg:(mg/g) Rha(mg/g) Rgi(me/g) Rbi(mg/g)
Syginseng N D N-D 0.189+0.003 N-D
5yK-CWG N-D -D  0.795+0.006 0.039+0.001
10yK-CWG N-D -D  049110.005 0.0240.001
10yCCWG N-D -D 022010001 N-D
Wild ginseng N - D D 21624+0.013 0.170£0.004

K-CWG; Korean cultivated wild ginseng
C-CWG; Chinese cultivated wild ginseng

z z Zz Z

N - D: Not detected
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Fig. 30 Contents of ginsenosides on various ginsengs of
stems.
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Fig. 31 Contents of ginsenoside Rgr on various ginsengs of
stems.
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Fig. 32 Contents of ginsenoside Rb: on various ginsengs of
stems.
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ginsenosides Rbi9} gk A4t AH> 1034 o=
Ab AR SEA F=Eat AR QA 1094 FSAt
Akokske] AR e THFig. 36).

walo] AN Yehdes 5L A T34 4
opito] THE AJFo| H)5le] ginsenosides Rgid] 3ol
ginsenosides Rbwol] ]3] & E53& Uepily, =
YAF Akekatolul ZFAAE AMAFE ginsenosides Rbi©] Rg:
2o go] gesol AAY AY AR TF AU
I UES & 5 UATHFig. 34-36).

Table 12. Contents of ginsenosides on various ginsengs of
roots '

Rgi(mg/g) Rh(mg/g) Rgi(mg/g) Rbu(mg/g)
Syginseng N -D N-D  3.055+0010 2.117+0.005
5yK-CWG N :D 0.060+0.001 2349+0.006 2.98610.004
10yK-CWG N - D 0.119£0.000 3.224£0.019 3.049+0.049
10yC-CWG N-D N-D  2930+0.004 1.712£0.008
Wild ginseng N - D N-D  2576+0.007 4.3951+0.056

K-CWG; Korean cultivated wild ginseng
C-CWG; Chinese cultivated wild ginseng
N - D: Not detected

| et |
CG 5y 10y 10y
K-CWG K-CWG C-CWG

Fig. 33 Contents of ginsenosides on various ginsengs of
leaves.

Qs LA, AAE HPLCE o148 98 4% #4 WE

0.12—

0.1

mg/g

0.06 —

0.04

0.02—

ca 5y 10y 10y WG
K-CWG K-CWG C-CWG

Fig. 34 Contents of ginsenoside Rhz on various ginsengs of
leaves.
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Fig. 35 Contents of ginsenoside Rg: on various ginsengs of
roots.

Rb.
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Fig. 36 Contents of ginsenoside Rb on various ginsengs of
roots.
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