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Rapid Determination of Ingredients in Water Extract of Lianhua Qingwen Capsule by UPLC 

 

ZHANG Yongfeng, LIU Minyan, LI Zhengjie, XU Honghui, BAI Yanliu(Shijiazhuang Yiling Pharmaceutical Co., 

Ltd., Shijiazhuang 050035, China) 

 

ABSTRACT: OBJECTIVE  To develop a fast determination method for Lianhua Qingwen capsule water extraction process 

intermediates. METHODS  UPLC method was used to determine the content of neochlorogenic acid, chlorogenic acid, 

liquiritin, 3,4-dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid, glycyrrhizic acid. The chromatographic conditions were the 

ACQUITY UPLC

®

 BEH C

18

(2.1 mm×100 mm, 1.7 µm); the mobile phase was methanol-acetonitrile-0.1% phosphoric acid; the 

detection wavelength was set at 237 nm. RESULTS  Neochlorogenic acid in 4.32−21.6 ng(r=0.999 8), chlorogenic acid in 
6.82−34.08 ng(r=0.999 8), liquiritin in 2.49−9.33 ng(r=0.999 8), 3,4-dicaffeoylquinic acid in 16.35−81.76 ng(r=0.999 7), 
4,5-dicaffeoylquinic acid in 14.42−72.08 ng (r=0.999 7), glycyrrhizic acid in 4.19−20.96 ng (r=0.999 6) had good linearity. The 
average recoveries were 97.10%, 96.66%, 97.34%, 98.98%, 98.97%, 97.80%, RSD were 0.82%, 1.30%, 1.31%, 1.17%, 1.63%, 

1.73%(n=6), respectively. CONCLUSION  The quantitative method is simple, rapid, accurate. This method can effectively 

control the quality of Lianhua Qingwen capsule water extract. 
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(2.1 mm�100 mm�1.7 µm)�ayÈe�237 nm�

*É��5%ÀÁ(A)-7¿(B)-0.1%Ê£(C)Ë|Ì

°ÍÎ(0~3 min�5%B�90%C�3~8 min�5%B→ 

40%B�90%C→55%C�8~11 min�40%B→85%B�

55%C→10%C�11~11.5 min�85%B→5%B�10%C→ 

90%C� 11.5~13 min� 5%B� 90%C)�*o�

0.4 mL·min

−1
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A−���
��B−���
��1−fstu�2−vwx�3−stu�

4−yz��5−3,4-{|}~�Au�6−4,5-{|}~�Au�7−yzu 

Fig 1  HPLC chromatograms 

A−standard solution; B−sample solution; 1−neochlorogenic acid; 

2−epigoitrin; 3−chlorogenic acid; 4−liquiritin; 5−3,4-caffeoylquinic acid; 
6−4,5-caffeoylquinic acid; 7−glycyrrhizic acid 
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Tab 1  Standard curve 

���� ���� 

�	��/ 

ng 

r 

fstu 

Y=4 833.888 2X−15.831 2 4.32~21.6 0.999 8 

stu Y=4 068.808 7X+138.750 0 6.82~34.08 0.999 8 

yz� Y=4 899.275 3X+58.418 8 2.49~9.33 0.999 8 

3,4-{|}

~�Au 

Y=4 079.060 3X−44.662 4 16.35~81.76 0.999 7 

4,5-{|}

~�Au 

Y=4 017.029 7X+233.125 0 14.42~72.08 0.999 7 

yzu� Y=1 499.704 9X+23.525 8 4.19~20.96 0.999 6 
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£ §¨£ªX«OÓ
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0.43%�0.80%�0.55%�0.79%�0.92%���äÄ
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Q��Q�±%�¯H 0.301 4�0.143 4�0.188 8�

0.323 7�0.181 1�0.219 0 mg·mL

−1
�RSD�¯H

1.39%�1.49%�1.06%�0.82%�1.08%�0.65%�
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Tab 2  Results of recovery tests(n=6) 

�� 

���/ 

mg 

���/ 

mg 

���/ 

mg 

���/ 

% 

���

��/% 

RSD/

% 

0.753 5 0.748 0 1.472 1 96.07 

0.753 5 0.748 0 1.481 6 97.34 

0.753 5 0.748 0 1.488 5 98.26 

0.753 5 0.748 0 1.476 9 96.71 

0.753 5 0.748 0 1.476 2 96.62 

fs 

tu 

0.753 5 0.748 0 1.483 7 97.62 

97.10 0.82 

0.358 5 0.369 5 0.713 4 96.05 

0.358 5 0.369 5 0.717 6 97.19 

0.358 5 0.369 5 0.723 5 98.78 

0.358 5 0.369 5 0.710 3 95.21 

0.3585 0.369 5 0.712 8 95.89 

stu 

0.358 5 0.369 5 0.716 2 96.81 

96.66 1.30 

0.472 0 0.478 0 0.935 7 97.01 

0.472 0 0.478 0 0.929 1 95.63 

0.472 0 0.478 0 0.942 5 98.43 

0.472 0 0.478 0 0.944 4 98.83 

0.472 0 0.478 0 0.931 8 96.19 

yz� 

0.472 0 0.478 0 0.940 1 97.93 

97.34 1.31 

0.809 2 0.808 5 1.596 2 97.34 

0.809 2 0.808 5 1.620 4 100.33 

0.809 2 0.808 5 1.618 5 100.10 

0.809 2 0.808 5 1.602 2 98.08 

0.809 2 0.808 5 1.611 4 99.22 

3,4-{

|}~ 

�Au 

0.809 2 0.808 5 1.608 3 98.84 

98.98 1.17 

0.452 8 0.461 0 0.905 7 98.24 

0.452 8 0.461 0 0.913 3 99.89 

0.452 8 0.461 0 0.920 1 101.37 

0.452 8 0.461 0 0.904 2 97.92 

0.452 8 0.461 0 0.899 4 96.88 

4,5-{ 

|}~ 

�Au 

0.452 8 0.461 0 0.911 6 99.52 

98.97 1.63 

0.547 5 0.551 5 1.081 4 96.81 

0.547 5 0.551 5 1.092 1 98.75 

0.547 5 0.551 5 1.098 4 99.89 

0.547 5 0.551 5 1.093 6 99.02 

0.547 5 0.551 5 1.082 3 96.97 

yz 

u� 

0.547 5 0.551 5 1.073 5 95.38 

97.80 1.73 
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Tab 3  Results of content determination of samples 

��/mg·mL

−1
 

�� 

121201 121202 121203 

fstu 0.054 0.060 0.072 

stu 0.121 0.120 0.130 

yz� 0.018 0.018 0.024 

3,4-{|}~�Au 0.038 0.042 0.049 

4,5-{|}~�Au 0.037 0.038 0.044 

yzu� 0.034 0.037 0.040 
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