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Stability of Red Ginseng Saponin in Aqueous Solution
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*Korea Ginseng & Tobacco Research Institute

(Received September 15, 1994)

The stability of red ginseng saponin in aqueous solution was studied with the acceleration test method.
The degradation rate constant of ginsenoside Rb1, an index component of red ginseng saponin, was
2.371X107* day ™" at 20, and the shelf-life was about 570 days. The pH-rate profile demonstrated that
the most stable range was pH 6-8. Mannitol and benzyl alcohol, common excipients for injection, exerted

no influence on the degradation reaction of ginsenoside Rbl.
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Column : y-Bondapak NH:

Mobile phase : actonitrile : water : n-butanol

(80 :20:10, v/v/v)

Flow rate : 1.5 m//min.

Sensitivity : 0.1 aufs

Injection volume : 10 W/

Detector : RI detector

Chart speed : 0.5 cm/min
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Figure 1—HPLC chromatogram of Red Ginseng saponin.
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Table 1—Composition of Ginseng Saponin in Purified Red

Ginseng Saponin

Table 11— Degradation Rate Constants of Ginsenoside Rb1
at pH 7.0 and at Various Temperatures

Saponin Composition (%)
ginsenoside Rbl 115
ginsenoside Rb2 6.4
ginsenoside Rc 19.0
ginsenoside Rd 54
ginsenoside Re 25.0
ginsenoside Rgl 16.5
total 834
100 4
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Figure 2— Calibration Curve of Ginsenoside Rbl.
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Temperature (C) Rate constant (day ')

30 2.33x107*
40 550X 107"
60 9.75X 1074

log concentration
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Figure 3—First order plot for degradation of ginsenoside
Rbl. Key : l; 30T, @; 40T, A; 60T.
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Figure 4 Arrhenius plot for degradation of ginsenoside
Rbl.
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Table II—Degradation Rate Constants (day™') of Ginse-
noside Rb1 due to Concentration of Benzyl alcohol at Va-
rious Temperatures

g Pas

Table IV—Degradation Rate Constants at 20C and Acti-
vation Energy for Degradation of Ginsenoside Rb1 with
Various Concentration of Benzyl alcoho/

Benzyl alcohol concentration

Temperature (C)

Benzyl alcohol Rate constant Activation energy

1% 2% concentration (%) (day™") (Kcal/mol)
30 2.806X107" 2.582x107" 0 2.371x107* 7.600
40 5.500X10°* 5.050Xx107* 1 2.213X10°" 7.746
60 9.550X10"* 8.900x 107" 2 1.848x107* 8.024
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Figure 5—pH-rate profile of ginsenoside Rbl.
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Table V— Degradation Rate Constants (day ') of Ginseno-
side Rb1 due to Concentration of Mannitol at Various Tem-
peratures

Mannitol concentration

Temperature(T)
5% 10%
30 2.668X107* 2.524X107*
40 5412X107* 5.702%X107*
60 9.783X107* 9.383X107*
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Table VI--Degradation Rate Constants at 20C and Actr-
vation Energy for Degradation of Ginsenoside Rb1 with
Various Concentration of Mannito!

Mannitol Rate constant Activation energy
concentration(%) (day ™ (Kcal/mol)
0 2.371x107* 7.600
5 1.984X107* 7072
10 1.846X107* 8.194
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