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Analysis of Ginsenosides of Black Ginseng

Sung Tai Han, Wan Kyun Whang*, Il Hyuk Kim* Byung Wook Yang,
Soon Hyun Cho and Sung Kwon Ko***
Kovea Ginseng Institute, Chung-Ang University
*College of Pharmacy, Chung-Ang University
**Department of Oriental Medical Food & Nutrition, Semyung University

Abstract — The objective of this study is to provide the basic information for developing a high-value ginseng product
using ginseng saponin and prosapogenin. In order to achieve such aim, Ginsenoside compositions of black ginseng (BG)
extracts with various solvent conditions were examined by HPLC. The total saponin and the prosapogenin content of 95%
ethyl alcohol extract were higher than that of the either 50% ethyl alcohol extract or distilled water extract. As a result,
the order of the total saponin and the prosapogenin content was 1) 95% ethyl alcohol, 2) 50% ethyl alcohol, 3) the first and
second mixture of 95% ethyl alcohol, distilled water, and 4) distilled water extract. In the case of fine black ginseng (FBG),
the first and second mixture extracts of 95% ethyl alcohol and distilled water were the highest. In addition, the ratio of the
protopanaxadiol group and the protopanaxatriol group (PD/PT) showed that the ratio of BG ranged from 0.304 to 0.601,

while the ratio of FBG ranged from 1.166 to 1.657.

Keywords [ ] black ginseng, ginsenoside, prosapogenin, HPLC
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a b

Fig. 1 - Figures of BG (black ginseng) and FBG (fine black ginseng).
a : black ginseng, b : fine black ginseng.
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fine black ginseng.
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Fig. 3 — HPLC profiles of ginsenosides detected from the BG (black
ginseng) and FBG (fine black ginseng). a : black ginseng,
b : fine black ginseng.
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Table I - Composition of ginsenosides of BG (black ginseng) (%, w/w)
. . Black ginseng (BG)
Ginsenosides

BG-1 BG-2 BG-3 BG-4

Rb; 0.0282:0.006 0.058+0.128 0.005x0.089 0.048+0.140

Rb, 0.00520.057 0.002+0.093 0.002x+0.139 0.024+0.004

Re 0.003+0.024 0.017+0.052 0.004+0.096 0.030+0.135

Rd 0.139+0.018 0.105+0.060 0.047+0.070 0.084+0.149

Re 0.029+0.056 0.019+0.009 0.020+0.051 0.024+0.071

Rf 0.117+0.023 0.098+0.008 0.059x0.011 0.083+0.012

Rg; 0.704+0.059 0.752+0.002 0.420+0.102 0.737%0.156

Rg, 0.101+£0.008 0.085+0.204 0.039£0.089 0.168+0.048

Rg, 0.306+0.035 0.286+0.142 0.074=0.106 0.056x0.125

Rh; 0.277+0.158 0.273+0.054 0.119+0.025 0.174+0.201

Rh, 0.257+0.134 0.247+0.078 0.068+0.087 0.177+0.058
Total ginsenosides” 1.966 1.942 0.857 1.605
Diol/Triol” 0.601 0.583 0.304 0.494
Prosapogenin® 0.941 0.891 0.300 0.575

“Sum of individual ginsenosides content.

DGinsenoside Rb; +Rb,+Rc+Rd+Rg;+Rhy/Re+Rf+Rg, +Rg, + Rh;.

9Ginsenoside Rg,+Rg;+Rh;+Rh,.
Values represent the mean+S.E. (n=3).
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1) Namba, T. : The encyclopedia of wakan-yaku with color

Table II - Composition of ginsenosides of FBG (fine black ginseng) (%, wW/w)
. . Fine black ginseng (FBG)
Ginsenosides

FBG-1 FBG-2 FBG-3 FBG-4

Rb, 1.047+0.148 1.067+0.017 0.225+0.070 0.883+0.047

Rb, 0.362+0.027 0.541+0.049 0.058+0.148 0.304+0.064

Rc 0.258+0.049 0.244+0.157 0.048+0.246 0.232+0.038

Rd 0.543+0.078 0.626+0.046 0.234+0.184 0.594+0.046

Re 0.115+0.054 0.168+0.037 0.042+0.004 0.083+0.091

RE 0.240+0.019 0.260+0.084 0.281£0.028 0.321+0.024

Rg, 0.905+0.028 1.064+0.138 0.772+0.049 1.389+0.147

Rg, 0.525+0.098 0.521+0.083 0.561+0.093 0.717+0.092

Rg,; 1.029+0.061 1.082+0.087 1.537+0.146 1.827+0.034

Rh, 0.315+0.048 0.299+0.007 0.358+0.003 0.427+0.004

Rh, 0.241+0.047 0.191+0.027 0.247+0.047 0.306£0.203
Total ginsenosides® 5.580 6.063 4.363 7.083
Diol/Triol” 1.657 1.622 1.166 1412
Prosapogenin® 2.110 2.093 2.703 3.277

ISum of individual ginsenosides content.

Ginsenoside Rb, +Rb,+Rc+Rd+Rg;+Rhy/Re+Rf+Rg; +Rg,+Rh,.

9Ginsenoside Rg,+Rg,+Rh,+Rh,.
Values represent the mean+S.E. (n=3).
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