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Determination of Equilibrium Solubility and Apparent Oil/Water Partition Coefficients of Quercetin and

Its Ethyl Acetate Derivatives

HE Yi, QIN Yan, FAN Yawei, DENG Zeyuan, HU Jiangningﬂ<

(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: This study aimed to determine the equilibrium solubility and oil/water partition coefficients of quercetin and its
ester derivative. The equilibrium solutions of quercetin and its ethyl acetate derivative in various media were detected by
high performance liquid chromatogram (HPLC); and the shake flask-HPLC method was applied to determine the partition
coefficients of quercetin and its ethyl acetate derivative in n-octanol-water-buffer solutions of different pH values. The
equilibrium solubility of querctin and its ethyl acetate derivative was 23.02 and 10.23 pg/mL in water at 37 “C, and the
equilibrium solubility of querctin increased with increasing pH of the buffer solution, but no remarkable change was
observed for its ethyl acetate derivative. The partition coefficients of quercetin and its ethyl acetate derivative in n-octanol-
water-buffer solutions of different pH were 1.819 and 3.696, respectively. The esterification modification of quercetin
improved its lipid solubility.
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Fig.1  Chemical structure of 3,7,3',4'-O-tetraethyl acetate quercetin
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Fig.2 HPLC chromatograms of quercetin and Eaq4
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Tablel Between-day and within-day assay precision (RSDs) for
quercetin and its ethyl acetate derivative
FE FTEA H ARG % B I ) % 2
(mg/mL) RSD/% RSD/%

0.50 1.51 1.58
Mtz = 0.25 1.73 1.82
0.10 1.91 1.89
0.50 1.27 1.42
Eaq4 0.25 1.34 1.54
0.10 1.98 1.85
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(relative standard deviation, RSD) ¥J/NF2%, FTHIE
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23 [ E

£2  WEREREEADEE R

Table2 Recoveries of quercetin and its ethyl acetate derivative
\ TN it .
=] S 44 %
FEfh 1/ (mg/mL) SRR %o RSD/%
0.40 99.12 1.75
Hit i %= 0.50 99.33 1.98
0.60 99.12 2.32
0.40 99.89 1.37
Eaq4 0.50 100.74 1.22
0.60 99.19 1.89
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Table3 Equilibrium solubility of quercetin and its ethyl acetate
derivative in different media (37 C)
i Wit B 2T I AR Eaqd A4 fif 5/
ol (pg/mL) (pg/mL)

7K 23.02 10.23
1 mol/L HCI# 32.03 4.39
pH 2.5 PBS 0.64 5.04
pH 4.5 PBS 2.01 4.15
pH 5.8 PBS 24.01 7.04
pH 6.8 PBS 54.10 8.16
pH 7 PBS 66.35 6.62
pH 7.4 PBS 81.05 7.92
pH 8 PBS 101.84 5.04
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Table4 Apparent oil-water partition coefficients of quercetin and its
ethyl acetate derivative in different solution systems (37 C)

. A Bag4Z ML K

HECEE (gP) SELRE UgP)
K 1.819 3.696
PBS (pH7.4) —0.803 3.963
PBS (pH6.5) 1.764 3.657
PBS (pH 5.8) 1.549 3.548
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