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Abstract: Objective To measure the equilibrium solubility and the oil-water partition coefficients of costunolide and
dehydrocostusactone in Aucklandia lappa Decne. extract. Methods The oil-water partition coefficients in different volume fractions
of ethanol, propylene glycol, glycerin, polyethylene glycol (PEG), phosphate buffer (PBS) with different pH value, and equilibrium
solubility in N-octanol-phosphate buffer with different pH of costunolide and dehydrocostusactone was determined by shake-flask
method and saturated aqueous solution method. The concentration of costunolide and dehydrocostusactone were analyzed by HPLC
method. Results Under the temperature of 37 °C,the equilibrium solubility of costunolide and dehydrocostusactone in water is 17.31
pug/mL, and 24.32 pg/mL, respectively. The equilibrium solubility of costunolide and dehydrocostusactone in ethanol, PEG, glycerol
and propylene glycol increased with the increase of the proportion of solvent addition (5%, 10%, 20%). And the highest solubility
was found in 20% ethanol, the equilibrium solubility of costunolide and dehydrocostusactone in 20% ethanol were 108.81 ug/mL,
and 125.61 pg/mL. The lowest was found in 5% glycerol, the equilibrium solubility of costunolide and dehydrocostusactone in 5%
glycerol were 31.72 pg/mL and 42.83 pg/mL. The equilibrium solubility of costunolide and dehydrocostusactone reached the
maximum at pH7.4 and pH9.0, which were 16.63 pg/mL and 26.14 pg/mL, respectively. The oil-water partition coefficients of
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costunolide and dehydrocostusactone were similar and reached the highest at pH7.4, which were [89 (logP,,,=1.95)] and [144.30

(logP,,,=2.16)] , respectively. Conclusion The water solubility of costunolide and dehydrocostusactone are poor, and the pH value

affects the equilibrium solubility and apparent oil-water distribution coefficient of costunolide and dehydrocostusactone.

Key words: costunolide; dehydrocostusactone; equilibrium solubility; oil-water partition coefficients; shake-flask method; saturated

aqueous solution method
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Fig.1 HPLC Chromatograms of Costunolide solution
(A), Dehyrocostusactone solution (B), Costunolide and de-
hyrocostusactone solution (C), Aucklandia lappa extract in
methanol solution (D) and Blanck methanol solution (E)
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Fig. 2 Equilibrium solubility of costunolide in ethanol,
PEG, glycerol and propylene glycol(n = 3)
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Fig.3 Equilibrium solubility of dehydrocostusactone in
ethanol, PEG, glycerol and propylene glycol(n = 3)
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Fig. 4 Equilibrium solubility of costunolide and dehydro-
costusactone in phosphate buffer at different pH under the
temperature of 37 °C (n = 3)
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Table 1 Oil-water partition coefficients of costunolide and

dehydrocostusactone in /N-octanol-phosphate buffer under

the temperature of 37 °C(n=3)
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