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UPLC-Q-TOF-MS analysis on constituents of Tianshu Capsule absorbed into plasma
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Abstract: Objective To study the chemical constituents of Tianshu Capsule in vivo and in vitro. Methods UPLC-Q-TOF-MS was used as
the analytic method. The ferulic acid, caffeic acid, ligustrazine hydrochloride, gastrodin, 5-hydroxymethy furfural, and ligustilide were used as
the reference compounds. The information on the total ion chromatogram, extraction chromatogram and the mass spectrogram were
synthetically analyzed to confirm the constituents of Tianshu Capsule in vivo and in vitro. Results Twenty-four compounds from Tianshu
Capsule were detected among five constituents came from Tianma and 19 constituents came from Chuanxiong. After oral administration of
Tianshu Capsule, 13 compounds were absorbed into plasma. Conclusion The findings obtained from the study can provide the useful
information for the determination of bioactive substances and the perfection of quality standard of Tianshu Capsule.
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Fig.1 HPLC (A) and total ion chromtogram (B-kation, C-anion) of Tianshu Capsual (at 276 hm)



¢ %% Chinese Traditional and Herbal Drugs 35 46 % 2 58] 201543 A * 651 ¢

Gl £ of RS SRR S SCHR R 0 LUEAT AR S e 5y BRRII 25 AR AR I 4 R R 3RA5 10 TIC PRI E £ L L
ik (& 1, CHERTH 24 MeZesr, WM 5R &, P TICKEH 1, 20 3. 516 S5 ML

x1 REFEENZRS UPLC-Q-TOF-MS Hi#E & 45 RN
Table 1 Speculation and results on UPLC-Q-TOF-MS data of chemical constituents in Tianshu Capsual

M5 te/min —HET meefy EiE BE 7312 LAty
1" 7.23 [M+NH,]* 3041398 3041391 —2.30 C13H1507 RIKFE
[M+CI] 321.076 0 321.0747 —4.00
2 8.68 [MA4-H]* 127.0315 127.0317 1.60 CsHsO3 5-4 M AR
3 12.52 [M+NH,]" 478.1561 478.1555 —-1.20 Ci1oH24013 2-[4-(B-D-glucopyranosyloxy)
[M—H] 4591142 459.1144  —0.40 benzyl] citrate
4 13.89 [MA4-H]* 355.1031 355.1024 —2.00 C16H10¢ WA 22 7 P
[M—H] 353.0865 353.0878  3.70
16.32 [M—H] 7272105 727.2091 -1.90 CaHugO1e BRI C
17.68 [M—H] 995.3052 995.3038 —1.40 CusHss025 LR R
7t 1871 [M+H] 195.0654 195.0652 —1.00 C1oH1004 B 2 0%
[M—H] 193.0508 193.0506  —1.00
8 19.79 [MA4-H]* 2271279 2271278 -0.40 C1oH160;4 N A D

[M-+Na]* 249.1098 249.1097  —0.40
[2M+Na]*  475.2309

9* 2182  [M+H] 2251116 2251121  2.20 Ci2H1c04 E 5
[M-+Na]* 247.0936 247.0941  2.00
[2M+Na]* 4711920

100 2274  [M+H]J* 2251114 2251121  3.10 C1oH1604 VENIES Pyt H
[M-+Na]* 247.0934 247.09041  2.80
[2M+Na]* 4711977

11 25.16 [M—H] 221.0828 221.0819 —4.10 C1H1404 H)IE N D

12 26.77 [M+H] 209.1175 209.1172 -1.40 Ci1H1603 SN G
[M—H] 207.1037 207.1027 —4.80

13 2743  [M+H] 207.1013 207.1016  1.40 Ci2H1403 HEINE A EE F
[M—H] 205.0876 205.0870 —2.90

14 2868  [M+H] 1931228 193.1223  -2.60 CioH160, PENE S A

15 2889  [M+H] 1911068 191.106 7 —0.50 CioH140; RE SN

16 3009  [M+H] 195.1383 195.1380 —1.50 CioH150, IEE R 1A

17 3026  [M+H] 1911072 191.106 7 —2.60 CioH140; E- S A Y 1

18" 3078  [M+H] 191.1061 191.1067  3.10 C12H10; Z-BAR AT

19 3162  [M+H] 381.2065 381.2060 —1.30 CaH2 50, dimer
[M+NH,]* 3982336 398.2326 —2.50

20 3346  [M+H] 383.2216 3832217  0.26 Ca4H3004 dimer
[M-+Na]* 4052034 4052036  0.49

21 3370  [M+H] 381.2081 381.2060 —5.50 CaH2 50, dimer
[M+NH]* 3982330 398.2326 —1.00

22" 33.88 [MA4-H]* 3812077 3812060 —4.40 Cy4H2 804 WETE IR
[M+NH,]* 3982337 398.2326 —2.80

23 3415  [M+H] 381.2059 381.2060  0.26 CaH2 404 dimer
[M+NH,]* 3982328 398.2326 —0.50

24 3442  [M+H] 383.2225 3832217 -2.10 Ca4H3004 dimer

[M-+Na]* 4052051 4052036 —3.70
"R R I O S A AT O TR AR R S )
“compounds identified by comparison on reference substances; ‘compounds controlled in quality standards
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Fig. 2 Extraction ion chromatogram of chemical constituents
obsorbed in plasma under kation patten
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