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Chromatographic fingerprint and multi-components quantitative analysis of
Verbena officinalis by HPLC-CAD

CHEN Xue-song
Wuzhou Institute for Food and Drug Control, Wuzhou 543002, China

Abstract: Objective To establish a high performance liquid chromatography-charged aerosol detector (HPLC-CAD) method in
order to obtain fingerprint profile and achieve the amount of isomer, oleanolic acid, and ursolic acid from Verbena officinalis.
Methods The method was developed by a C;p (150 mm x 2.1 mm, 3 pm) column and a linear gradient elution. Acenitrile-0.2%
acetic acid was used as mobile phase. The flow rate was 0.3 mL/min; The injection volume was 10 pL and the column temperature
was maintained at 20 ‘C. Detector was Corona Ultra CAD with 40 °C of nebulization temperature. Results Seventeen common
peaks were observed from the fingerprint profiles of five different area samples. The relative standard divisions (RSDs) of retention
time were less than 0.35%. The relative peak areas of the common peaks were in the range of 3.3%—44.0%. The contents of
oleanolic acid were ranging from 0.097% to 0.136%, the contents of ursolic acid were ranging from 0.257% to 0.478%, the total
contents were ranging from 0.354% to 0.478%. Conclusion The fingerprint and simultaneous determination of oleanolic acid and
ursolic acid in V. officinalis is firstly studied by HPLC-CAD. This method is simple and with good repeatability, which can be used
for the quality control of V. officinalis.
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Table 1

Verbena officinalis from different origins

Contents of oleanolic acid and ursolic acid in

s SRR/ Y% e/ % BE/%
S1 0.105 0.259 0.364
S2 0.114 0.271 0.385
S3 0.097 0.257 0.354
S4 0.136 0.342 0.478
S5 0.121 0.307 0.428
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Fig. 1 Fingerprint of five Verbena officinalis samples
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Fig. 2 CAD of reference substances (A) and sample (S1, B)
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Table 2 Relative retention time of common peak in fingerprint of V. officinalis samples from different origins

- RS RPN
1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17
S1 0.113 0.128 0.331 0.377 0.559 0.759 0.891 0.910 0.957 0.976 1.000 1.033 1.090 1.146 1.332 1.479 1.515
S2 0.113 0.129 0.331 0.377 0.559 0.760 0.891 0.910 0.957 0.977 1.000 1.033 1.090 1.146 1.330 1.479 1.515
S3 0.112 0.128 0.331 0.378 0.559 0.760 0.891 0.910 0.957 0.977 1.000 1.033 1.090 1.145 1.329 1.475 1.514
S4 0.113 0.129 0.330 0.378 0.559 0.760 0.892 0.910 0.958 0.977 1.000 1.033 1.090 1.144 1.329 1.476 1.513
S5 0.112 0.128 0.330 0.377 0.558 0.760 0.892 0.911 0.958 0.978 1.000 1.033 1.091 1.146 1.330 1.478 1.516
SRR EE I AL 0.113 0.129 0.331 0.377 0.559 0.760 0.891 0.910 0.957 0.977 1.000 1.033 1.090 1.145 1.330 1.477 1.514
RSD/% 0.348 0.350 0.190 0.156 0.050 0.040 0.066 0.035 0.041 0.051 0.002 0.012 0.046 0.061 0.082 0.127 0.057
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Table 3 Relative areas of common peak in fingerprint of ¥ officinalis samples from different origins

B B X Ve THI AR
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
S1 0.405 0274 0.291 0.094 0.059 0.053 0.224 0.104 0.144 0.412 1.000 0.04 0.1 0.286 0.041 0.068 0.185
S2 0.400 0.251 0.281 0.071 0.057 0.052 0.213 0.064 0.116 0.392 1.000 0.119 0.088 0.248 0.119 0.066 0.121
S3 0.353 0.256 0.568 0.029 0.064 0.041 0.226 0.055 0.117 0.387 1.000 0.138 0.063 0.321 0.134 0.094 0.215
S4 0.238 0.091 0.202 0.045 0.046 0.038 0.095 0.077 0.051 0.391 1.000 0.079 0.045 0.167 0.071 0.091 0.188
S5 0.338 0.247 0.411 0.076 0.058 0.045 0.212 0.071 0.123 0.377 1.000 0.155 0.078 0.278 0.15 0.089 0.202
SIRIHIETAN 0347 0224 0351 0.063 0.057 0.046 0.194 0.074 0.110 0.392 1.000 0.106 0.075 0.260 0.103 0.082 0.182
RSD/% 19.470 33.510 40.680 40.800 11.970 14.300 28.630 25.260 31.740 3.290 0 43.660 28.760 22.330 43.970 16.360 19.730
F 4 SUHDEHSR CAD BELEILRMBMEIFN
Table 4 CAD fingerprint similarity evaluation of five batches of V. officinalis samples
FEdhd 5 S1 S2 S3 S4 S5 X IR o

S1 1.000 0.990 0.997 0.965 0.986 0.995

S2 0.990 1.000 0.963 0.980 0.980 0.994

S3 0.977 0.963 1.000 0.945 0.994 0.984

S4 0.965 0.980 0.945 1.000 0.967 0.980

S5 0.986 0.980 0.994 0.967 1.000 0.995

Xf R SR 0.995 0.994 0.984 0.980 0.995 1.000
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