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Abstract The present study employed UPLC-MS/MS to analyze and identify compounds in the raw powder of
Tongluo Shenggu capsules. An HPLC method for the determination of vitexin content was established. The
analysis of this drug was performed on a 30 °C thermostatic Acquity UPLC®” BEH C,g (2.1 mmx100 mm,1.7 pm)
column, with the mobile phase comprising 0.2% formic acid-methanol flowing at 0.3 mL /min in a gradient
elution manner. Mass spectrometry was detected by ESI sources in both positive and negative ion modes for
qualitative identification of chemical constituents. 12 flavonoid and 3 stilbenes compounds in the raw powder of
Tongluo Shenggu capsules were successfully identified. Additionally, an HPLC method for the determination of
vitexin content was established using a XBridge C,;g column (4.6 mm x 250 mm, 5 pm) with a mobile phase of
0.05% glacial acetic acid in methanol for gradient elution, at a column temperature of 30 °C, a flow rate of 1.0
mL/min, and an injection volume of 20 pL. The method demonstrated good linearity in the concentration range of
10 pg/mL to 40 pg/mL (R=1.000) with an average recovery rate of 96.7%. The establishment of these methods
provides a scientific basis for the quality control and development of the raw powder of Tongluo Shenggu
capsules.
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Table 1 LC-MS/MS data of the raw powder of Tongluo Shenggu capsule
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Figure 1 Typical UPLC chromatogram of the raw powder of Tongluo
Shenggu capsule

Compd. tr/min Adduct Precursor (m/z) Fragments (m/z)
1 0.96 [M-HJ 191.21 147.60, 127.19, 84.78, 57.18
2 1.99 [M+H]" 284.33 223.06, 214.75,202.02, 152.04, 135.27, 115.29
3 2.79 [M+H] 434.79 403.10, 388.56,201.34
4 5.40 [M+H]" 294.98 277.01, 172.71, 156.83, 130.23, 84.16
5 5.68 [M+H]" 295.06 277.08,201.01, 156.83, 130.23, 91.28
6 8.10 [M+H] 611.63 592.94,575.53,557.17, 539.06, 515.46, 491.11, 473.13, 443.34, 395.07, 371.09
7 9.85 [M+H]" 595.49 577.45,558.83, 541.03, 523.11, 474.97, 456.97, 355.27
8 9.90 [M+H]" 595.88 577.83,530.51, 458.07, 427.97, 394.37
9 10.76 [M+H]" 581.40 563.42,545.37,527.13,491.29, 443.21, 425.04,395.45, 340.93
10 11.08 [M+H]" 581.02 563.27, 544.86, 491.05, 443.10, 395.32, 341.31
11 12.26 [M+H]" 449.28 430.78,413.18, 353.04, 328.94, 299.03
12 12.56 [M+H] 448.70 430.84,413.24,352.91, 329.06, 299.16
13 12.98 [M+H]" 565.14 547.41, 529.05, 510.81, 499.06, 325.37
14 13.62 [M+H] 565.14 546.96, 529.36, 511.00, 499.01, 325.045
15 13.94 [M+H]" 564.82 547.09, 529.17, 511.32, 499.46, 325.05
16 14.94 [M+H]" 433.07 415.09, 397.42, 379.06, 366.75, 313.25, 283.21
17 16.90 [M+H]" 432.94 414.90, 397.04, 378.68, 367.01, 313.25, 283.09
18 17.23 [M+H] 365.35 346.92,254.58, 183.35, 155.17, 126.92
19 19.46 [M+H]" 534.98 499.06, 396.97, 379.02, 295.28
20 20.61 [M+H]" 397.36 379.25,321.86,2269.70, 209.18, 114.17
21 22.79 [M+H]" 588.61 493.21, 408.58, 278.75
22 23.90 [M+H]" 521.20 493.46, 398.70, 228.50, 209.24
23 24.74 [M+H] 341.24 323.39,295.08, 209.18, 139.10, 97.33
24 25.53 [M+H]" 301.20 283.21,269.12,219.13, 163.27
25 28.78 [M-HJ 311.25 293.06, 236.85,206.04, 188.24
26 30.53 [M-H] 253.32 235.12,221.23,186.22,97.24
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Table 2 Identification results of each compound
Compd. tg/min Compound Formula
6 8.10 Lucenin-II Cy7H30016
7 9.85 vicenin-II Cy7H30015
9 10.76 Isocarlinoside Cy6Hog015
10 11.08 Carlinoside CyH3015
11 12.26 Orientin Cy1H,00p4
12 12.56 Homoorientin C,1H50014
13 12.98 Isoshaftoside CrsHyg014
14 13.62 Schaftoside CysHo5014
15 13.94 Neoshaftoside CysHrg014
16 14.94 Vitexin Ca1Hy0019
17 16.90 Isovitexin C,1Hy001¢
19 19.46 6,8-Di-C-0-L- CysHy6013
arabinopyranosyl
apigenin
21 22.79 Cajanstilbenoids A CyoH4404
22 23.90 Cajanstilbenoids B C35H3404
23 24.74 Amorfrutin A Cy1Hy404

Figure 2 Fragmentation pathway of compound 10
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Figure 3 MS/MS spectrum and fragmentation pathway of compound 16
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Figure 4 MS/MS spectrum and fragmentation pathway of compound 22
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Figure 5 MS/MS spectrum and fragmentation pathway of compound 23
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