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Determination of chlorogenic acid, glycyrrhizin, luteolin, forsythiaside A, forsythin,
and rhein in Lianhua Qingwen Capsules by HPL C-quantitative analysis of multi-
components by single marker
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Abstract: Objective To establish an HPLC-quantitative analysis of multi-components by single marker (QAMS) to determine
contents of chlorogenic acid, glycyrrhizin, luteolin, forsythiaside A, forsythin, and rhein in Lianhua Qingwen Capsules. Methods
Analysis was performed on an Inertsil ODS-3 column (250 mm x 4.6 mm, 5 um). The mobile phase consisted of acetonitrile - 0.4%
phosphoric acid aqueous in gradient mode. The flow rate was 1.0 mL/min, the column temperature was maintained at 25 ‘C, and the
detection wavelength was set at 280 nm. Using forsythin as the internal reference substance, the relative correction factor of the other
five components was established, and the contents of each component were calculated by QAMS method. Results Chlorogenic acid,
glycyrrhizin, luteolin, forsythiaside A, forsythin, and rhein all showed good linear relationship within the ranges of 0.243 — 4.861,
0.112 — 2.248, 0.087 — 1.732, 0.247 — 4.949, 0.370 — 7.402, and 0.095 — 0.952 pg/mL ( r > 0.999 5), and their average recovery
rates were 99.40%, 101.0%, 104.5%, 98.17%, 99.70%, and 99.58%, with the RSD of 1.12%, 2.53%, 3.15%, 2.94%, 1.41%, and 2.84%
(n=6), Conclusion This method has a high recovery rate and good repeatability, providing a new method for establishing a more
comprehensive quality control of Lianhua Qingwen Capsules.
Key words: Lianhua Qingwen Capsules; chlorogenic acid; glycyrrhizin; luteolin; forsythiaside A; forsythin; rhein; HPLC; quantitative
analysis of multi-components by single marker method
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1- chlorogenic acid; 2- glycyrrhizin; 3- forsythiaside A; 4- luteolin; 5- forsythin; 6- rhein.
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Fig.1 HPLC Chromatograms of mixed reference substances (A), Lianhua Qingwen Capsules (B), negative samples without

Glycyrrhizae Radix et Rhizoma (C), negative samples without Lonicerae Japonicae Flos (D), and negative samples without

Rhei Radix et Rhizoma (E), negative samples without Forsythiae Fructus (F)
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Table 1 Linearity equations and linear range of various components

4y ALY r 2 (g mL™Y)
SRR Y=15 278 338.91 X—6 506.62 0.999 5 0.243~4.861
RNt Y=5 546 853.66 X—7 677.04 0.999 5 0.112~2.248
AR Y=12 692 192.93 X—9 026.24 0.999 5 0.087~1.732
HERIFE T A Y=10 505 669.78 X—10 859.00 0.999 8 0.247~4.949
RTINS Y=7 440 386.18 X—11567.71 0.999 7 0.370~7.402
PN Y=33 675 950.70 X—12 107.79 0.999 6 0.095~0.952
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Table 2 RCF for different components in Lianhua Qingwen Capsules

AR/l f smm f e fomen fiemmesA f s

2 2.0814 0.7356 1.667 6 1.4213 43245

5 2.093 4 0.7235 1.659 4 1.4189 43211

8 2.083 4 0.718 3 1.6435 1.4411 43245

10 2.0833 0.7237 1.662 4 1.4197 43477

15 2.0793 0.7221 1.6701 1.4236 43234

20 2.0838 0.7230 1.665 7 1.4271 43456

TEIME 2.084 1 0.724 4 1.6615 1.4253 43311
RSD/% 0.21 0.74 0.53 0.53 0.26

23 TREIBIEHIRIERE TR
Table 3 Effects of different chromatographic columns on RCF

R T s Tt formmn T e A T s
Hypersil ODS 2.0822 0.7334 1.656 6 1.418 3 43357
Thermo Hypersil-Keystone Cis 2.0756 0.7389 1.6498 1.4215 4.356 1
Inertil ODS-3 2.083 4 0.726 8 1.653 4 1.4199 4.278 9
ARl 2.080 4 0.7330 1.653 3 1.4199 43236
RSD/% 0.16 0.67 0.17 0.09 0.76

R4 TRIBIENIRIERFHIFE
Table 4 Effects of different liquid chromatographic instruments on RCF

@1%&%%@ fJJ‘?M f H Ry f ARBREA f SRR A f KU
Waters 2.0714 0.7356 1.667 6 1.4213 43245
LC-20AT 2.084 4 0.7377 1.662 4 1.428 6 43254
Agilent1260 2.084 6 0.7315 1.657 4 1.4187 43108
FHME 2.080 1 0.7349 1.6625 1.4229 43202
RSD/% 0.30 0.35 0.25 0.29 0.15

x5 TREMHEERNKIEREFHIFM
Table 5 Effects of different column temperature on RCF

R/ C f s firmp T omea f e A f Jcom
20 2.0734 0.7296 1.676 6 1.422 3 4.3235
25 2.0811 0.7325 1.664 5 1.4236 4.325 4
30 2.0798 0.728 4 1.664 3 1.4287 43758
A 2.0781 0.730 2 1.668 5 1.4249 43416
RSD/% 0.16 0.24 0.34 0.19 0.56
3 g A AR 6 P AT o LS ARE I s 70 € TR U PR 3 5 B2
31 HIXmiARRF e IEEHaIEEF fu R 28R, 5T Rl (330, 280,

DURER A S8 hR, g VLR SAR 250 nm). RN (2 - 0.4%E R K I . FHIEE -
Hl I PR U 20 GE A REL. IERIREO. 2 20 - 0.4% B ER/AKIEWD » JHRAL T Veisi s, ik
H5 771 (50% HA i, 80% HH I . HA ) | Fi2 HUAR ] (20 Hf e AU 280 nm, YiLBIAH LA ZU01 - 0.4%M IR 7K
30. 40 min), Z55H 50%FHBEHE A ALEE 30 min B IEWBCAEE.
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*6 EFEERETZER. HEE., KBEH. EHEHE A EREFRMAEBRNUESER (n=3)
Table 6 Determination of chlorogenic acid, glycyrrhizin, luteolin, forsythiaside A, forsythin, and rhein in Lianhua Qingwen
Capsules (n=3)

2 JERRI(mg-gY)

EEETE A/(mg-g™h)

HEH/(mg-g?)

s bR —IZIRE S RSDI%  AbRE —IZPRE RSDI%  AMsE —IZiIFEE RSD/%
A2203128 821 8.27 0.69 1.24 1.21 —2.27 0.31 0.32 2.73
A2204040  8.83 8.81 -0.32 1.13 1.10 —2.50 0.25 0.27 4.44
B2211257  7.25 7.23 -0.39 1.07 1.10 2.63 0.31 0.32 1.82
B2203209  8.24 8.16 -1.03 1.04 1.02 -2.70 0.34 0.33 -1.67
B2204254  9.96 9.99 0.28 1.19 1.21 2.38 0.25 0.26 1.11

s 1m0 ) Ao ) M mee )

Al —EIEE RSDI%  AMmiE —IZPHE RSD/%
A2203128 0.87 0.18 0.18 1.56 0.28 0.28 —2.00
A2204040 0.71 0.14 0.14 2.08 0.34 0.33 —2.50
B2211257 0.73 0.16 0.16 1.79 0.25 0.26 2.22
B2203209 0.71 0.23 0.23 —2.41 0.34 0.33 -1.67
B2204254 0.82 0.16 0.17 3.51 0.25 0.26 3.33
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