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High Performance Liquid Chromatographic Determination of Ginseng Saponins

Abstract—A high performance liquid chromatograpic procedure is described for determining ginseng
saponins such as ginsenoside-Rbl, -Rb2, -Rc, -Rd, -Re, -Rf, -Rgl, and-Rg2. Ginseng saponins extracted
with 90% methanol and water-saturated butanol were compared with pure standard ginsenosides. The reso-
lution of the saponins was satisfactory and detection limit for each saponin was about 5/1g. Separation of the:
saponins was accomplished using a ¢ Bondapak carbohydrate analysis column, mobile phase of acetonitrile~
water-butanol (80:20:15) and differential refractive index (RI) detector. The reproducibility and the recovery
were also studied. This method was applied for determining the saponin contents of several parts of leaf,
fresh ginseng, white ginseng, and red ginseng.
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Fig. 1—Chromatogram of standard saponins Fig. 2—Calibration curve of each standard
saponin by HPLC

8014 = 1 Bondapak carbohydrate analysis column ~ Table I —The retention time of each

= #EYlen acetonitrile/H,0/BuOH=80/20/15 ginsenoside by HPLC
9 REBRS e sl ol wmEe Gnsenoside Retention time (min. )
1.5ml/ming) %ol o] 7bg A Rb1 9
MER ER— Fxy #9885 ginsenoside~Rby, Rb2 11.2
-Rby, -Re, -Rd, -Re, -Rf, -Rg;, ¥ -Rg, & 25ul Re 81
A F95te] 9.& chromatogram Fig.1 o2 X 11:;1 Z :5
o peak EHIE S MEBE (Fsha. " s
(Fig.2) =9} peak WAl RIFE B4 Rgl 3.6
= el o o]z RE Rl wWHEstdd. % Rg2 3.4
#ish ginsenoside 2] retention time-& Table I 3} glucose 5.4
7\5‘:}‘. sucrose 7.6
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Table I —The content of ginsenosides in ginseng

Sample Ro Ra Rb1 Rb2 Re Rd Re Rf Rgl Rg2
1 0.29 0.1 0. 60 0. 52 0.62 0.15 0. 57 0.07 0.23 0.08
2 0.32 0.13 0.68 0.52 0.62 0.15 0.59 0.07 0.23 0.10
3 0.28 0.11 1.63 0.52 0.61 0.17 0.55 0.07 0.23 0.08
4 0.30 0.12 1.63 0.53 0.61 0.17 0.56 0.07 0.23 0.07

5 0.33 0.11 1.64 0.57 0.65 0.17 0.57 0.06 0.22 0.07
average (.30 0.11 0.64 0.53 0.62 0.16 0.57 0.07 0.23 0.08
+SD  0.02 0.01 0.03 0.02 0.02 0.01 0.01 0.00 0.00 0.01

Table [ —Recovery rate in addition test Table [ —The yield of crude saponins in

ginseng parts
No. of Exp Add amount of Observed Recovery

ginsenoside (1g) (ug) (%) Ginseng parts Yield (%)
1 Rg® 12.5 53 9.0 Fresh ginseng 1.98
25 65 96.0 -lateral root 3.8
3 37.5 77.3 98.4 -main body 1.7
a) Content of ginsenoside-Rg; : 41u¢g ~head 3.31
White ginseng
BRf U ERE— ABRES) MATIS A lateral root 11.3
Lol ®o] 5%7 A EMAL F Millipore filter ~main body 50

2 stz A WA SE FUs] WREE B
BaHE fHE Table 15 2or] P HHES ~lateral oot 10-8

B K ~-main body 5.1

Xef Foivh. §%l HPLC RS REREE #ER Ginseng peelings 9.3
3t7] 4 "1¢1 HALEY BRol Ry & 12.5ug, 25ug, seeds 1.0
3.5pg & Al el o TR HRE fruits 1.4
¢ Table Il 3 Ror] 96~08% S FF BUH leaves 25
stems 1.2
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A8 & IR AZE EE——/‘PE"‘ fhEel whel HhHE 1389 ARl HAtzd 9
WEse ohe Table Vst gon olE 50mg’>5] Histel 1ml o) wiegkgol ##%A171 5 Millipore
filter 2 o 28t & 254l ¥ Hedl injection 3+ ¥ k3L Kol o8 A4ste] ¥y, AE FHE
% ginsenoside 9] 48 < Fildth. & 48RS Table V& 3k
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HPLC & #|fste] A2 A}xyal ginsenoside-Rb;, Rbs, Re, Rd, Re, Rf, Rg, % Rg: ¥
s on] o|wlQ] 4TS mobile phase €7 2% acetonitrile/H,0/BuOH (80/20/15) & {£
Ailor BFEMEEE 1.5ml/minds SHEsEe] RiFEgen #HaEE RI detector (8X)E AF
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Table V—Contents of ginsenosides in ginseng

Parts of ginseng Ro Ra Rb1 RbZ Rec Rd Re Rf Rgl Rg2 etc
Fresh ginseng 0.01 0.02 0.42 0.15 0.14 0.05 0.12 0.02 0.12 0.03
~lateral root 0.05 0.03 0.8 0.37 0.38 0.13 0.25 0.03 0.24 0.04
-main body 0.05 0.03 0.30 0.09 0.09 006 009 0.02 0.23 0.04
~head 0.02 0.01 0.62 0.19 0.19 0.12 0.18 0.15 0.23 0.03
White ginseng
-lateral root 0.40 0.27 2.38 0.77 0.83 0.31 0.87 0.10 0.37 0.18
~-main body 0.07 002 1.04 0.2¢ 0.18 006 0.32 0.08 0.67 0.05
Red ginseng
-lateral root 024 0.24 211 0.64 0.79 0.26 0.73 0.01 0.40 0.29
-main body 0.13 0.11 1.69 0.16 0.09 0.07 0.24 0.09 0.22 0.11
Ginseng peelings 0.23 0.13 1.22 0.35 0.28 0.08 1.08 — 0.25 0.12
seeds — — 0.04 0.01 - -— 0.10 — — 0.17 0.01
fruits — — 0.04 0.06 0.06 0.05 0.36 — 0.03 0.02 0.0z
leaves — — — — — — 0.33 — 0.25 0.14 0.02
stems — — — — — — — — - 0.04
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