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Abstract: Objective To establish an HPLC gradient elution method for simultaneous determination of 4-methoxybenzaldehyde,
cinnamyl alcohol, cinnamic acid, cinnamaldehyde, tetrahydropalmatine, dehydrocorydalin, corydaline, and tetrahydroberberine in
Zhongjing Weiling Pills, and the results was analyzed by chemometrics method. Methods The HPLC method was used on Agilent
Zorbax SB Cis column (250 mm x<4.6 mm, 5 um), and the column temperature was set at 30 ‘C. The mobile phase was consisted of
acetonitrile and water containing 0.1% glacial acetic acid aqueous solution in gradient elution, and the flow rate was set at 0.9
mL/min. The detection wavelengths were set at 248 nm for 4-methoxybenzaldehyde and 280 nm for cinnamyl alcohol, cinnamic
acid, cinnamaldehyde, tetrahydropalmatine, dehydrocorydalin, corydaline, and tetrahydroberberine. The chemometrics evaluation
was conducted for the content results of eight constituents in Zhongjing Weiling Pills by Statistical Software. Results There were
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good linear relationships for4-methoxybenzaldehyde, cinnamyl alcohol, cinnamic acid, cinnamaldehyde, tetrahydropalmatine,
dehydrocorydalin, corydaline, and tetrahydroberberine within the ranges of 0.96 — 24.00, 1.78 — 44.50, 20.06 — 501.50, 3.92 —
98.00, 2.89 — 72.25, 2.13 — 53.25, 1.36 — 34.00, and 0.59 — 14.75 pg/mL. Those average recoveries were 96.97%, 97.81%,
100.04%, 99.13%, 98.91%, 96.89%, 97.58%, and 98.34% with the RSD values of 1.04%, 1.51%, 0.54%, 1.01%, 0.92%, 1.32%,
1.36%, and 1.41%, respectively. The chemometrics method showed that the 10 batches of Zhongjing Weiling Pills were divided into
three categories. The 1 — 4 principal components were the main factor affecting the quality of Zhongjing Weiling Pills. Conclusion
Simultaneous determination of 4-methoxybenzaldehyde, cinnamyl alcohol, cinnamic acid, cinnamaldehyde, tetrahydropalmatine,
dehydrocorydalin, corydaline, and tetrahydroberberine by HPLC and chemometrics method can be used to evaluate the quality of

Zhongjing Weiling Pills.
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Table 1 Regression equations and linear ranges of eight constituents

wEw EVEpyE r LB MV /(pg- mL )
& A=1.8091X 106 C—890.3 0.999 9 0.96~24.00

P A=2.4886 X 10°C+620.6 0.999 6 1.78~44.50
PHEER A=1.9027 X105C+477.1 0.999 2 20.06~501.50

T B A=3.7616 X 105 C—1056.8 0.999 7 3.92~98.00
EHRLF A=3.2859 X 106 C—673.6 0.999 6 2.89~72.25
K B A=2.9482 X 10°C+1058.2 0.999 5 2.13~53.25
YA A=2.1351X10°C—645.9 0.999 3 1.36~34.00

VU /N EED A=1.5169 X 10°C—700.5 0.999 8 0.59~14.75
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Table 2 Results of eight components in Zhongjing Weiling Pills (n=3)

Sy HU(mg g7

i T A i LR WEERR E TR LR LA, SRE, VU S/ B
S1 0.081 0.154 2.236 0.348 0.273 0.192 0.116 0.047
S2 0.084 0.169 2.376 0.411 0.268 0.226 0.095 0.040
S3 0.095 0.179 2.284 0.374 0.306 0.222 0.135 0.055
S4 0.072 0.149 2.319 0.323 0.259 0.205 0.117 0.050
S5 0.090 0.135 2.563 0.401 0.218 0.167 0.124 0.046
S6 0.093 0.183 2.538 0.386 0.325 0.191 0.136 0.037
S7 0.097 0.171 2.570 0.296 0.330 0.208 0.138 0.056
S8 0.078 0.175 2.471 0.347 0.316 0.207 0.107 0.035
S9 0.089 0.177 2.027 0.385 0.240 0.188 0.122 0.051
S10 0.066 0.182 2.075 0.279 0.307 0.153 0.109 0.049
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Fig. 2 Cluster analysis tree diagram of Zhongjing Weiling Pills
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Table 3 Characteristic value and variance contribution rate

H BIAERFEAS PRI 2T 7 A
Bk Ji ZEDTRR % ST ZE TR % it TIETIRRIN BT E TR %
1 2.343 29.285 29.285 2.343 29.285 29.285
2 2.047 25.591 54.876 2.047 25.591 54.876
3 1.630 20.373 75.249 1.630 20.373 75.249
4 1.038 12.970 88.219 1.038 12.970 88.219
5 0.760 9.500 97.719
6 0.122 1.527 99.246
7 0.032 0.401 99.647
8 0.028 0.353 100.000




+890 HEIBHESH 20214F5H

ARt bl

Drugs & Clinic \Vol. 36 No. 5 May 2021

x4 RTREMER

Table 4 Composition matrix table

&Y Ly
1 2 3 4

[l 0.906 -0.202 -0.212 0.174
AR 0.213 0.696 0.452 0.388
WIAERR 0.632 -0.326 0.197 —0.646
FE R 0.286 -0.800 0.196 0.385
AR LR 0.418 0.759 0.437 -0.205
P X 0.530 -0.108 0.370 0.405
HE 0.728 0.242 -0.532 -0.131
RN T 0.092 0.360 -0.833 0.260
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