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Optimization of HPLC with cyclodextrin as the mobile phase additive for
the determination of ursolic acid and oleanolic acid in Corni Fructus by

molecular design and response surface method "

YANG Ruo — meng', TIAN Jun', LI Yun — zhe’

(1. Xi’an University, Xi’an 710065, China; 2. Xi’ an Jiaotong University, Xi’ an 710061, China)

Abstract Objective; To establish high — performance liquid chromatography method using cyclodextrin as a
mobile phase additive for the determination of ursolic acid and oleanolic acid in Corni Fructus, providing a basis
for quality control of Corni Fructus. Methods: Molecular design and response surface method were used to opti-
mize the determination method of ursolic acid and oleanolic acid in Corni Fructus. Agilent Eclipse XDB C,gcolumn

(150 mm x4.6 mm, 5 wm) was adopted as the stationary phase, the mobile phase was 3 mmol + L.™' y - cyclo-

dextrin solution ( contained 0. 05% phosphoric acid) — acetonitrile (60:40) , the flow rate was 1. 0 mL - min '

’

the column temperature was 25 °C and the detecting wavelength was 210 nm. Results; The resolution of chromatographic

peaks of ursolic acid and oleanolic acid was 3. 81. Linearities were good in the range of 400 —4 000 ng for ursolic
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acid and in the range of 200 —2 000 ng for oleanolic acid. The RSDs for precision, reproducibility, and stability
were less than 1.4% , 1.8% , and 1. 7% , respectively. The recovery rates were 98.5% (RSD =1.7% ) and
99.1% (RSD =2.0% ). The contents of ursolic acid in three batches of Corni Fructus were 2. 66 mg + g™, 2. 35

mg - g~ and 2.91 mg - g~', and those of oleanolic acid were 0. 83 mg - ¢~', 0. 78 mg - ¢ 'and 1. 12 mg - g~',

respectively. Conclusion: This method is simple, accurate, reliable, and environmental friendly, and can be

used as a quality control for Corni Fructus.

Keywords : cyclodextrin; mobile phase addition method; molecular design; effect surface methodology; ursolic

acid; oleanolic acid; Corni Fructus
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Fig.2 The molecular design docking diagrams of oleanolic acid( A)
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%1 Box - Behnken 1% it FE & 5k F
Tab.1 The factors and levels of Box — Behnken

experimental design
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Tab.3 Analysis of variance
VR (source ) B (dp) SEJ5 A1 (sum of squares, SS) Y477 (mean square, MS) F P
F7 (model ) 9 9.83 1. 09 62.93 <0.000 1
A 1 7.18 7.18 413.78 <0.000 1
B 1 1.58 1.58 91.27 <0.000 1
Cc 1 0.0313 0.0313 1. 80 0.221 6
AB 1 0.129 6 0.129 6 7.47 0.029 2
AC 1 0.022 5 0.022 5 1.30 0.292 4
BC 1 0.014 4 0.014 4 0.829 6 0.3927
A? 1 0.862 1 0.862 1 49. 67 0.000 2
B? 1 0.011 6 0.011 6 0. 668 6 0.440 5
c* 1 0. 000 0 0.000 0 0.001 5 0.970 0
W% 2% (residual ) 7 0.1215 0.017 4
A (lack of fit) 3 0.1189 0.039 6 60.97 0. 000 9
A (pure error) 4 0.002 6 0. 000 7
SRV (total) 16 9.95
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Fig.4 Three dimensional response surface diagrams of the interaction between y — CD concentration (A ), organic phase ( acetonitrele) ratio

(B), and phosphate concentration (C) on the separation of ursolic acid and oleanolic acid
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Fig. 5 HPLC chromatograms of the mixed reference substances ( A)

and Corni Fructus (B)
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