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Analytical Optimum of Ginsenosides according to the Gradient Elution
of Mobile Phase in High Performance Liquid Chromatography

Ji Yeong Park*, Chung Yeol Lee*', and Jun Yeon Won**

*School of Bio-Resources, Pusan Natl. Univ. Miryang 627-906, Korea
**Dept. of Liberal Arts, Joongbu Univ. Kumsan 312-702, Korea

ABSTRACT : This study was conducted to analyze not only for the quality guaranteed of red ginseng but also for the minor
ginsenosides. Although several studies have reported to analyze ginseng saponins, those were focused to major saponins,
including 6 to 7 ginsenosides. As increase of interest in medicinal effect of ginseng products, anasis of various ginsenosides in
both red and white ginseng are strongly demanded. To perform optital condition of 12 ginsenoside analysis, We controlled
HPLC conditions, such as the gradient elution of the mobile phase. We found the adequate separation method for 12 ginse-
nosides. The optimum condition was as following : HyO/CH;CN ratios were 82/18, 70/30, 55/45 and 50/50, respectively. Sol-
vent flow rate was 1.00 mé/min. Column temperature was kept to 35T. UV detector was set to 203 mm.

Key Words : ginsenoside, HPLC, gradient elution, saponin, analysis
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1. 7P ZX] Y FAH

B AYIq AR 2& ARAZMET HPLOKE
Perkin elmer series 200 Pump, Peltier column oven, UV/
VIS Detector, Vacuum Degasser, ZL2] 3L Series 600 LINK
2 AAsl] AR89, Series 200 Autosampler® AlEE
F938t9ith HPLCY Columne ZORBAX Eclipse XDB-
C18 (4.6 x 150 mm, 5-Micronyg ARSI AFelA 71719

Table1. Chromatographic condition of the control factors

Condition

10 «l
ZORBAKX Eclipse XDB-C18

Control factor

Injection volume

Column (4.6 x 150 mm, 5-Micron)
Mobile phase Solvent A: Water, Solvent B: ACN
Flow rate 1.00 m /min

Column Temperature 35C

Wavelength 203 nm

o E

el AES STt (Table 1).
2. Aok

Ao o]2¥ BE A% HPLC Grade £71E AME-319
t}. H0%} CH3CN CH;OH 2% SK Chemical®] Burdick
& Jackson A|E-E& AR, H,08 CH:CNE E35HA|
QL o5 E /\}%‘5]'5&‘:]'. Z28]3 HPLC £4o] AMSd &
TES AFAM dfske Sigma-Aldrich (St. Louis USA)9}
EXTRASYNTHESE (France)®] AE& AR&-atch.

3. &3 ukH

Ao} AHg3 APEUY) EFFEL Sigma®t EXTRASY
NTHESE®|A] At ginsenoside (Rb;, Rbs,, Rbs, Re, Rd,
Re, Rf, Rg;, Rgy, Rgs, Rhy, Rhy) & 12502 ol HTE
£ 7} Smg¥ BalanceZ FLsIA AFs, WEE 1mlo

%611’\174 EFEAS ZABKAT BEEENE 27 10048 &
At F 7)o HEL 900 LE EFet F 1 mLE ZA)
sk ol=A ZAE {AL sul, 10012 st F 3l
9] vial THEo] Autosampler® SHES 10 L HE FY3s)
& o]F4 24E pump programollA] HEIA|7]HA] %F/V\li’i
t} FNale] T RAES FASNA AZrEIRS dn
Peak arca®} Injection volume® 2 71345 ‘3_}“—9,13]-. z+ A}
Fdle] n]sg RT Wil A7) peake] HRE siAs] 9
slod o)g d Bule] =4 A7t HIS-S Table 2014 R v}
9} 7ol ulte] 7PAA 1289 AlEUS ¥ ¢ UEF §)
Aok B &, AP A5S d8l9 AR B 1
70%2] HERS gl 1omlE ek 80T T oM 3

Table 2. Changes of HPLC gradient elution on the separation for mixture of ginsenosides

Step Time Water ACN Curve Step Time Water ACN Curve
{mim) {%) (%) (mim) (%) (%)
0 Initial 80.0 20.0 0.0 0 Initial 82.0 18.0 0.0
A 1 22.0 80.0 20.0 1.0 D 1 220 82.0 18.0 0.0
2 40.0 50.0 50.0 1.0 2 320 70.0 30.0 1.0
3 50.0 45.0 55.0 1.0 3 70.0 55.0 45.0 1.0
0 Initial 82.0 18.0 0.0 0 Initial 82.0 18.0 0.0
1 20.0 82.0 18.0 0.0 1 22.0 82.0 18.0 0.0
B 2 30.0 70.0 30.0 1.0 E 2 32.0 75.0 25.0 1.0
3 60.0 60.0 40.0 1.0 3 60.0 60.0 40.0 1.0
4 70.0 55.0 45.0 1.0 4 85.0 50.0 50.0 0.0
0 Initial 82.0 18.0 0.0 0 Initial 82.0 18.0 0.0
c 1 22.0 82.0 18.0 0.0 1 22.0 82.0 18.0 0.0
2 37.0 70.0 30.0 1.0 F 2 32.0 70.0 30.0 1.0
3 70.0 . 50.0 50.0 1.0 3 60.0 55.0 45.0 1.0
4 85.0 50.0 50.0 0.0
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Fig. 1. HPLC Chromatograms of ginsenosides a: Chromatogram b

the condition of table 2-A b: Chromatogram by the condition of

table 2-B ¢: Chromatogram by the condition of table 2-C d: Chromatogram by the condition of table 2-D e: Chromatogram
by the condition of table 2-E f: Chromatogram by the condition of table 2-F.
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Table 3. Quantitative data of ginsenoside on HPLC

Ginsenoside Calibration lines Regrgsgon
coefficient
Rb;, y = 4033x + 29.79 0.9986**
Rb, y = 6468x + 34.85 0.9995**
Rbs y = 5481x + 31.37 0.9994**
Rc y =5013x + 21.15 0.9996**
Rd y = 3664x + 13.84 0.9997**
Re y = 5976x + 17.65 0.9997**
Rf y = 8051x + 39.29 0.9996**
Rgy y = 5251x + 16.53 0.9997**
Rg, y = 10080x + 46.40 0.9996**
R y = 8984x + 36.79 0.9997**
Rh; y =9147x + 44.18 0.9996**
Rh, y = 11068x + 19.33 0.9999**
5000 o
—e—Rb1
4000 —=—Rb2
o —4&—Rb3
X 3000 - —%—Rc
S —%—Rd
i 2000 - — —e—Re
s ——Rf
. 1000 - —=—Rg1
—=—Rg2
0 ] T Tttt —e—Rg3
0 01 02 03 04 05 —m—RAni
Concentration{ppm) —a—RN2

Fig. 2. Calibration curves of ginsenosides Rb;, Rb,, Rbs, Rc, Rd,
Re, Rf Rgy, Rg, Rgs, Rhy and Rhy,
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Table 4. Ginsenoside contents in red ginseng

240l (2 QIA Ginsenoside &4

{ Unit : % of dry basis)

S | Ginsenoside
dm-ple
P Rby  Rb, Rb, Rc  Rd  Re  Rf  Rg Ry Re  Rh,  Rh, ol
1 049 025 008 022 020 027 007 036 004 006 005 004 2.13
2 048 025 009 023 020 025 006 035 005 006 006 0.04 2.12
3 049 027 009 021 018 027 006 034 004 007 005 003 2.10
4 0.50 0.26 0.09 0.22 0.19 0.26 0.06 0.36 0.04 0.06 0.06 0.03 213
5 0.50 0.26 0.08 0.22 0.19 0.27 0.07 0.35 0.05 0.06 0.06 0.04 2.15
Av. 049 026 009 022 019 026 006 035 004 006 006 0.04 2.12
+SD 001 001 000 001 001 001 000 001 000 000 000 000 0.02

= [e]
- i

HPLCo 2]+ u]3F Ginsenoside?] 42 st}
2 ATE FSHd v, 2 AFE 898 o2t 2ot

Q14 ginsenoside®] #4942 Wol Al=Ho] $kor} 8 Al
g o] AREde) B4l AYHA ¢ e AAQ
uh, & Afoxe ol §ule 71&7] &ElE vefehAl |
3= Fo Rbl, Rb,, Rbs, Rc, Rd, Re, Rf, Rg;, Rg,, Rgs,
Rhy, Rhyy & 12%20] ALEIS S84 Eelskedl 43t
t} o] EAe] B8 &5 1.00 md/min®]Z column 2=+ 35
C, UV detector®] 4 203mm & 25 dAsH 3 A7}
nom, #HHol BA2AS H,09 CH,CNS 81 2] 82/
18, 70/30, 55/45, 50/500.2 7F7ke] ginsenosides?] SFIHQ
Area & B& 7 URL ABEE A= Ao, w5
A7t o] Adgo] wig- S5t Ao=E ettt

F

A A

2 AFE TR Al 2004-2007A %) FH71E)
WA A Ae] ol dyn] Aol IREHYT
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