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Optimization of Extraction Process of Berberine Hydrochloride from Herba Corydalis Saxicola

by Box — Behnken Response Surface Methodology
FU Haitan',JIE Jing’ ,YANG Mengling®,XIAO Mengjie’

(1. General Hospital of the Yangtze River Shipping+Wuhan Brain Hospital ,Wuhan ,Hubei,China 430019; 2. College of Medicine and pharmacy , Wu-
han University of Bioengineering ,Wuhan ,Hubei,China 430415; 3. Yichang Maternity & Child Healthcare Hospital,Yichang,Hubei,China 443000)
Abstract: Objective To optimize the extraction process of berberine hydrochloride from Herba Corydalis Saxicola. Methods The
high — performance liquid chromatography (HPLC) method was used to determine the content of berberine hydrochloride in
medicinal materials. The chromatographic column was Waters Symmetry C,; column (250 mm X 4.6 mm,5 W m),the mobile phase
was acetonitrile — 0. 1% formic acid solution (20:80,V / V) ,the flow rate was 0.8 mL / min,the detection wavelength was 349 nm,
the column temperature was 30 °C,and the injection volume was 20 wL;The extraction rate of berberine hydrochloride was as the
evaluation index and methanol volume fraction, extraction time and extraction temperature were selected as the investigation factors
selected based on single factor test. The Box - Behnken response surface methodology was used to optimize the extraction process
of berberine hydrochloride and verified. Results The linear range of berberine hydrochloride was 0. 102 — 3.264 pg (r = 0.999 6).
The RSDs of precision, stability,and repeatability test results were all lower than 2.0%. The average recovery rate was 95.36%,with
an RSD of 1.70% (n = 6). The optimum extraction process of berberine hydrochloride as follows:extraction with 55% methanol at
50 °C for 27 min. The results of validation test showed that the extraction rate of berberine hydrochloride under this condition was
5.91%, with the relative error of 0.68% compared with the theoretical value of 5.95%. Conclusion The optimized process is
simple to operate, the results are stable and reliable, with good precision, stability and repeatability, which can be used to optimize
the extraction process of berberine hydrochloride from Herba Corydalis Saxicola.
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Fig.1 HPLC chromatograms
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Tab.3 Design and results of test
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Fig. 2 Single factor test
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Tab.4 Results of the variance analysis

FERR BEFFR BHE HF F& P
AR 1.32 9 0.15 28.69  0.0001
0.033 1 0.033 6.21 0.0415
0. 060 1 0. 060 11.37  0.0119
0.2 1 0.20 37.91 0.0005
AB 0.90 1 0. 090 17.19  0.0043
AC 2.250x10* 1 2.250x10™*  0.043  0.8417
BC 0.018 1 0.018 3.48  0.1043
A? 0.26 1 0.26 49.47  0.0002
B’ 0.21 1 0.21 40.00  0.000 4
c 0.37 1 0.37 70.23  <0.0001
K E 0.037 7 5.236x10°
%R 8.725x10° 3 2.908x10°  0.42  0.7510
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Fig.3 Interactions among various factors
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