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Determination of eight components in Toufengtong Pills by HPLC and comprehensive
evaluation of chemometrics
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Abstract: Objective To establish a method for the determination of oxypeucedanin, imperatorin, isoimperatorin, senkyunolide H,
senkyunolide I, senkyunolide A, sedanolide, and ligustilide in Toufengtong Pills by HPLC and its chemometrics quality evaluation.
Methods The separation and detection was performed on a Waters Symmetryshield Cis (250 mm > 4.6 mm, 5 pum) with linear
gradient elution of methanol - 0.1% aqueous acetic acid. The detection wavelengths were set at 310 nm (0 — 22 min for oxypeucedanin,
imperatorin, and isoimperatorin) and 280 nm (22 — 60 min for senkyunolide H, senkyunolide I, senkyunolide A, sedanolide, and
ligustilide). The column temperature was 30 °C, the flow rate was set at 1.0 mL/min, and the injection volume was 10 pL. The principal
component analysis and cluster analysis were conducted for the content results of eight constituents in Toufengtong Pills by statistical
software. Results  The linear ranges of eight components were 14.27 — 356.75, 10.85 — 271.25, 4.09 — 102.25, 0.58 — 14.50, 0.96
—24.00, 2.54 — 63.50, 1.22 — 30.50, 4.89 — 122.25 pug/mL(r > 0.999 2), whose average recoveries were 100.05%, 99.50%, 99.38%,
97.32%, 96.98%, 97.78%, 96.93%, and 98.91% with the RSD values of 0.66%, 0.59%, 1.13%, 0.99%, 1.22%, 1.07%, 1.41%, and
0.78% (n=9), respectively. Three main components belonged to the samples of the 15 batches of samples, and the samples of 15 batches
of Toufengtong Pills could be divided into 2 categories. Conclusion Simultaneous determination of oxypeucedanin, imperatorin,
isoimperatorin, senkyunolide H, senkyunolide I, senkyunolide A, sedanolide, and ligustilide by HPLC can be used to evaluate the
quality of Toufengtong Pills.
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Table 1 Regression equations, correlation coefficients, and linear ranges of eight constituents

D% BRI 7R r LA E Bl /(ug - mLY)
AR R Y=3.203 8 X106 X—1 305.9 0.999 7 14.27~356.75
GRS Y=2.741 9X 106 X+961.8 0.999 3 10.85~271.25
ST R Y=2.1052X10°X+1 157.3 0.999 9 4,09~102.25
HENNENEEH Y=8.160 4 X 10°X—367.0 0.999 6 0.58~14.50
FENNE N Y=1.207 5X 105X —444.2 0.999 8 0.96~24.00
FENE N A Y=1.835 1X 106 X+697.5 0.999 5 2.54~63.50
BFHR N R Y=1.583 9X 106X —725.4 0.999 5 1.22~30.50
B A T Y=1.902 7X 106 X—1 066.1 0.999 2 4.89~122.25
7 0.53%-0.76%- 1.04%- 1.29%-.1.12%.0.98%. 1.18%.
. 2 5 | 0.88%.
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Fig. 1 HPLC chromatograms of mixed reference substances
(A), Toufengtong Pills (B), sample without Angelicae
Dahuricae Radix (C), and sample without
Chuanxiong Rhizoma (D)
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Table 2 Results of oxypeucedanin, imperatorin, isoimperatorin, senkyunolide H, senkyunolide I, senkyunolide A, sedanolide,

and ligustilide in Toufengtong Pills (n=3)

FESE/(mg g7Y)

FARTIZER  BRETIER RERETHER FENSHEEH FENISAEE D EIEAE A SFHRNE  BANE
S1 1.802 1.416 0.579 0.087 0.131 0.356 0.164 0.713
S2 1.955 1.496 0.563 0.101 0.150 0.352 0.171 0.708
S3 2.007 1.520 0.691 0.104 0.146 0.397 0.163 0.839
S4 2.162 1.318 0.660 0.096 0.149 0.415 0.189 0.795
S5 1.906 1.376 0.506 0.079 0.106 0.387 0.162 0.721
S6 1.795 1.575 0.598 0.088 0.155 0.409 0.195 0.844
S7 1.776 1.653 0.615 0.105 0.157 0.407 0.163 0.691
S8 1.936 1.666 0.622 0.096 0.148 0.380 0.182 0.810
S9 1.470 1.685 0.649 0.095 0.153 0.405 0.177 0.604
S10 1.529 1.412 0.493 0.072 0.111 0.289 0.188 0.595
S11 1.608 1.397 0.508 0.076 0.104 0.303 0.164 0.712
S12 1.442 1.634 0.515 0.083 0.109 0.316 0.161 0.577
S13 1.181 1.669 0.637 0.091 0.154 0.426 0.181 0.606
S14 1.493 1.466 0.499 0.071 0.118 0.309 0.176 0.809
S15 1.605 1.475 0.518 0.082 0.107 0.330 0.163 0.647
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Fig. 2 Cluster analysis tree diagram of Toufengtong Pills
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Table 3 Characteristic value and variance contribution rate

TG RHEE TETTERE% BRI ZE TR %
1 4.020 50.256 50.256
2 1.877 23.468 73.724
3 1.100 13.745 87.470
4 0.445 5.557 93.026
5 0.297 3.715 96.742
6 0.159 1.989 98.731
7 0.091 1.132 99.863
8 0.011 0.137 100.000
R4 BOKERE
Table 4 Composition matrix table
J4r
1 2 3
AR R 0.446 0.814 -0.233
GINZE 0.425 -0.788 -0.038
FERRTTEH R 0.938 -0.072 -0.041
NS AR H 0.894 -0.071 -0.374
NS AR | 0.946 -0.164 0.144
FENE AR A 0.885 -0.087 0.002
SFHR N e 0.315 0.053 0.928
B8R 4 T 0.430 0.739 0.141
3 it
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