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The Mass Balance of Protopanaxtriol Ginsenosides in
Red Ginseng Process

Sang Myung Lee”
Division of Biomedicinal Chemistry and Cosmetics, College of Sciences & Technology,
Mokwon University, Daejeon 302-729, Korea

Abstract — This mass balance study about ginsenoside Rgl and Re in Red ginseng processed from Fresh ginseng is useful to
understand that herbal material sources of ginseng and raw material consumption in Red ginseng preparations. In our results,
total molar amounts of ginsenoside Rgl, Re and their converts in Fresh ginseng, Red ginseng, and Red ginseng extract are sub-
stantially the same. The molar amounts of ginsenoside Rgl, Re (4.324, 2.880 umol/g) as starting materials in Fresh ginseng
are kept constant as total molar amounts (sum of starting and converts) in Red ginseng (4.264, 2.596 pumol/g) and Red ginseng
extract (3.389, 3.129 umol/g). This result means that protopanaxtriol type ginsenosides and their characteristic converts are not
destroyed or inflowing in Red ginseng process. Therefore, it is important for quality assurance of Red ginseng preparations that
the ratio between ginsenosides Rgl, Re and these converts is kept constant.

Key words — Mass balance, Ginsenoside Rgl, Ginsenoside Re, Protopanaxtriol
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Fig. 1. Chromatography of Fresh ginseng (FG), Red ginseng (RG), and Red ginseng extraction (RGE). 1: Rgl, 2: Re, 3: Rh (S), 4:
Rg2(S), 5: Rg2(R), 6: Rbl, 7: Rg6, 8: Rk3, 9: F4, 10: Rh4, 11: Rg3(S), 12: Rg3(R), 13: Rzl, 14: Rkl, 15: Rg5.
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Table 1. The molar amounts of ginsenosides (umol/g) in Panax ginseng preparations (n=3).

PPT Rgl RhI(S) Rk3 Total

FG 4.085+0.004 0.239+0.003 ND 4.324+0.005
RG 3.603+0.068 0.377+0.007 0.176+0.004 0.108+0.001 4.26440.068
RGE 1.962+0.017 0.891+0.004 0.353+0.003 0.184+0.003 3.389+0.018
PPT Re 20(S)-Rg2 20(R)-Rg2 Rgb6 F4 Total

FG 2.587+0.004 0.293+0.005 ND ND 2.880+0.006
RG 2.027+0.048 0.346+0.013 0.097+0.005 0.082+0.001 0.144+0.003 2.696+0.050
RGE 1.54540.027 0.600+0.009 0.394+0.013 0.241+0.003 0.349+0.004 3.129+0.032
PPD Rbl 20(S)-Rg3 20(R)-Rg3 Rzl + Rg5 + Rkl Total

FG 4.189+0.016 ND ND 4.189+0.016
RG 4.708+0.150 0.183+0.008 0.057+0.004 0.133+0.005 5.081+0.150
RGE 5.617+0.004 0.788+0.006 0.394+0.006 0.786+0.008 7.585+0.013

PPT: protopanaxtriol, PPD:protopanaxdiol, FG: Fresh ginseng, RG: Red ginseng, RGE: Red ginseng extract.
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Fig. 2. The conversion process of ginsenoside Rgl, Re in mass balances.
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