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Abstract: Objective To rapidly analyze the chemical constituents of Huoxue Zhitong Capsules performed by ultra-high
performance liquid chromatography quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF/MS). Methods A Waters Acquity
UPLC BEH C;3 column (100 mm x 2.1 mm, 1.7 pm) was used with 0.1% formic acid aqueous solution and 0.1% formic acid
acetonitrile as a mobile phase. The flow rate was 0.4 mL/min; The samples were collected in positive and negative ion modes,
respectively. The processed data was analyzed by Masslynx 4.1™ software. Results A total of 113 compounds were identified in
positive and negative ion mode, including terpenoids, saponins, organic acids, benzoquinones and others, and the medicinal sources
of the compounds were assigned. Conclusion The established method can systematically, quickly and accurately identify various
chemical components of Huoxue Zhitong Capsule. This study provides a reference for the selection of quality evaluation indicators
and the basis of pharmacodynamics of Huoxue Zhitong Capsule.
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Fig.1 UPLC-Q-TOF/MS BPI diagram of Huoxue Zhitong Capsule under ESI* and ESI”

%1 SEMIEERE UPLC-Q-TOF/MS (LERNEE
Table 1 Identification of chemical components of Huoxue Zhitong Capsule by UPLC-Q-TOF/MS

5 f/min TR WET MEH B BhRET waED KR
1 057 CpHpOy [M+HCOO]  387.1139  387.1144 377,341 i3] =t
2077 CHpNO, [M+H] 1321025 1321033 124,112 RAER ELE|
3 082 CHyNO, [M+H] 1321025 1321032 112,86,70 SRR E]E
4 171 CeHi0, [M—H] 353.0873  353.0843 341,191,158, 137 GER 1
5 205 GCH0, [M—H 179.0344  179.0333 145,133, 116, 96 IIHERR B A
6 215 GCHO, [M—HI 1650188 165.0185 148, 161,121,96 ARZHR B A
7 224 CpHuO, [MHHCOO] 8794953 8794966 552,474,443, 341 =HEHF] =t
8 230 CH0, [M—H 167.0344  167.0340 123 HHER 4H

9 236 CpHuO,, [MF+HCOO]  879.4953 8794860 697,545,341 LRI Rk =
10 281 GCH0,  [M—H] 163.0395  163.0386 145, 131, 116 aEaash v 1|
11 328 CuHg0, [M—H 193.0501  193.0525 179, 165, 149 (GRS EJE
12 340 CpHO, [M+H] 251127 225.1153 207,166, 158, 130 NS Pl 1 B A
13 430 CyHyOp [MFHHCOO] 1139.5849 11395768 613,515,341 yesanchinoside H =t
14 439 CHO, [M—HJ 187.0970  187.0963 163,125, 141 T-® A

15 461 CgHpOp [M+HCOO] 1007.5427 1007.5355 961,895,859, 839 SHET RYRG0-ER-ASBRE RS =

16 481 CyuHpOpp  [M+HHCOO] 10075427 1007.5340 961, 895, 859, 839 =BT RYRY20-EMRNS B RS =
17 509 CpHeO, [M+H] 2251127 2251141 207,189, 161, 151, 143 FE)IE Al H L]
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5 fpmin - HTR BT W& FYE WHET HaEM KR
18 517 CgHgpOpp  [M+HCOO] 1007.5457 1007.5336 961,879 =tREHEM =
19 541 CpHgOy [M+HCOO] 9775321  977.5251 931,799,637, 529 =LEFR =
20 588 CuHpOn [MHHCOO] 8454899 8454926 835,799, 637,475 NS BT Ry =
21 592 CuHeOps  [MHHCOO]  991.5478 9915519 945, 847,783 NS B Re =
2 635 CuHuO; [M—HJI 885.4848 8854858 845,719, 614,537 W AS B Rg 7k =
23 642 CsHpO,  [MHHCOOT 11695955 1169.5913 1123,1003, 854,799 =tEHFA =
24 700 CpH0, [M+H] 189.0916  189.0924 171,159, 131,113 TIHHEIRFL 4 i M
25 701 CuHgOp [M+HCOO] 10055270 10055294 959,887,678, 469 =tB#G =
26 731 CsHyOy [MHHCOO] 11675799 11675764 1121.887,781 “LEH#B =
27 743 CuHyuOp; [MHHCOO] 8154793 8154814 781,637,619, 579 ZHET R R =
28 785 CyHyOs [M—HJ 355.1182 3551172 311,249, 174, 145, 116 B BRRL A A G M ELE|
29 845 CyHyOs [M+H] 3552484 3552482 337,319,301, 293,275 incensole trioxide RS
30 865 CpHL0, [M—HJ 2050865  205.0879 190, 155, 116, 101 2R R E1E|
31 867 CyHipOy [M+HCOO] 13156534 13156498 1269,1117,917,845 ABEH Ray =
32 884 CsHigO; [MHHCOO] 12856429 12856404 1239,945, 783,745 =tEHFa =
33 885 CpH,0; [M—HI 2050865  205.0875 179,161,116 Z-6,1- S E B A ELE|
34 897 CuHp0, [MHHCOO] 8454899 8454911 835,799,637 NS EAT R =
35 904 CpHO; [M—H] 2071021 207.1037 163, 145 FIEWEG ELE|
36 921 CyuHuOp  [MHHCOO] 8154793 8154816 769, 637,519,475 =tBHR, =
37 922 CuHuO; [M—HJ 8854848 8854766 845,799, 637,397 RBEANS BT R =
38 926 CsHigO; [MHHCOOJ- 12856429 12856393 1107,945,901,783,621,459 ABREf Ray =
39 946 CpH,0; [M—H] 2050865  205.0877 171,161,116 )5 NEE F el
40 971 CyHpO;5 [MAHCOO] 8294949 8294929 783,637, 553 ANBEH Rg =
41 972 CyHi0y [MFHCOO] 12856429 1285.6337 1107,1007,829,945,783%  =-LEif R, =t
42 974 CyHyOp [MAHCOO] 11546006 11545994 11311107, 683,599 ANBRH RY, =t
43 978 CyHpO,  [MAHCOO] 6834370 6834355 553,501,329 ABETF Rh, =t
44 988 CpH,0; [M—HJ 203.0708  203.0711 174,145,116 3-TJidt-7- B R ELE|
45 993 CyHyuOy [M—HJ 1193.5955 1193.5909 1153,1107,829, 683 W Bt NS 21 Rb, =
46 997 CgHO [M-+H] 121.0653  121.0662 121,105,93,74 1-% 2. E]E
47 1013 CyHyOy [M—H] 1193.5955 11935955 1087, 870, 683, 597 ZEEASEH Rb, Rk =t
48 1031 CyHyuOp;  [M—HJ 885.4848 8854843 841,515,341 K BEiE A\ BB H Rg, Bk =t
49 1054 CgHgO, [MAHCOO] 11235900 11235836 989,683, 620,597 NS EH Rb, =t
50 1056 CyHyOp  [M+Na] 11025900 1102.5858 1079,1060,1028, 1010 ASEH Re =
51 1062 CpH,03  [M—HJ 203.0708  203.0707 173,160, 145, 132 H)IE Al C 1
52 1066 CyuHyOp [M+HCOO] 11235900 1123.5828 1077,983,947 ANBEH Rb, =
53 1102 CyHpOy  [M+HCOO] 6834370  683.4330 683,620,597 NS F =t
54 1143 CpHp0;  [M—HJ 203.0708  203.0706 145,165, 116 NS Pl B ELE|
55 1150 CugHgpO;3  [M+HHCOO] 9915478  991.5419 945,867,833, 783, 621 ANBRH Ry =t
56 1168 CpHL0, [M—HJ 203.0708  203.0708 187,145,116 HIEWEE B 1|
57 1186 CpH,0, [M+H] 193.1229  193.1238 175,147, 137, 105,93 HENE AR A 1|
58 1187 CyHyO, [M+H] 3392535 3392546 321,303,285,215 incensole dioxide L&
590 1222 CxHgpOi  [M+HHCOO] 9915478 9915519 845,867, 833 “EETFK =t
60 1231 CpHLO0, [M+H] 191.1072  191.1079 173,145 IETHAR B E|
61 1301 CyHgO;; [MHHCOO] 9615372 961.5413 915,878,783, 631 =LREHFe =t
62 1323 CpHLO, [MA+H] 191.1072 1911079 173,145 E- AN I
63 1357 CpHRO, [MA+H] 189.0916  189.0924 171,158, 131, 113 JITE g I
64 1385 CyHgO,, [M+HCOO] 7974687 7974727 751,611,543 ZLEHTS =
65 1404 CpHLO0, [M+H] 191.1072  191.1083 173, 145,117, 105, 91 VA ¥Nufid Bl E|
66 1429 CpH0, [M+H] 189.0916  189.0919 171,158,130, 127 E- TR RRK ELE
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5 fmin - HFR WET M B WhET HEN KR
67 1449 CuHpO;3 [MAHCOO] 8294949  829.4954 783,621, 517, 487 208)- ABEFF R; =
68 1476 CyHgO;; [MAHCOO] 9615372 9615381 915, 834, 783, 621 =LEH R =
69 1498 CyHy0;  [M+H]' 3232586 3232595 305, 287, 269 incensole oxide RS
70 1564 CypHpO;; [MAHCOO] 8294949  829.4952 783, 621, 517, 487 20(R)-ASEH Rg =
71 1765 CyHy0;  [M+H]' 3232586 3232581 305, 287, 269 incensole oxide RS
72 1790 CpH,0, [M+H 189.0916  189.0920 161,147,130, 119,105 Z- T 1HIEFRL ELE|
73 1805 CuHyuO,  [MAH] 3812066  381.2069 340, 284, 243, 225, 191 FNE WO M
74 1850 CyuHgO, [MAHCOO] 7233803 723.3792 485,295, 363, 460 %l B =t
75 1891 CuHnO;, [MFHCOO] 8114844 8114905 765, 603, 439, 311 NS R Rk, =t
76 1924  CyuHypOp, [MAHCOO] 8114844 8114882 649, 540, 595, 471 NS BT Rgs =t
77 1976  CyHyO, [M+H]' 3812066 381.2067 335,213,191 TN g P E1E|
78 2001 CyHyO, [M+H] 3812066 3812061 335,307,283, 251 R lE] 1
79 2019 CuHyO, [M+H] 3812066 3812064 363, 335,293 B IE AR A EVE|
80 2035 CyHy0, [M+H]' 3812066 381.2062 347,287, 191 riligustilide BT
81 2045 CupHuO, [MAH 3232586 3232585 305, 287, 269 incensole oxide BEALE
82 2157 CupHy0, [M+H]' 3652692 3652699 347,305, 287, 269 incensole oxide acetate RS
83 2215 CyHuOs  [M—HJ 5153736 5153766 487, 446, 401 L1 0-F A -p- AL BT BEALE
84 2248 CupHy0, [M+H]' 3652692 3652698 347,305, 287, 269 incensole oxide acetate RS
85 2264 CyuHkgO, [MAH 4713474 4713484 455,398, 365 -2t -p-AFR BEALE
86 2272 CupHy0, [M+H]' 3652692 3652687 305,287,271 incensole oxide acetate RS
87 23.06 CpHyO, [M+H] 3072637  307.2643 289,271, 215, 201 incensole BEALE
88 2329 CupHy0, [M+H]' 3652692 365.2687 347,305,287, 271 incensole oxide acetate RS
89 2389 CuHy0, [M—HJ] 2772168 2772170 255,248,219, 206 TR EVE|
90 2424 CpHy0, [M+H] 3652692 3652694 347,305,287, 271 incensole oxide acetate [
91 2533  CyHy M+H]' 2732582 2732592 217,229, 149, 163 itk S
92 2585 CuHp0, [M—H 2792324 279.2342 255,241 R EJEN
i
93 2608 CyuHgO, [MAH] 4973631 4973633 437,409, 391 3o-L A9, 11 MEA-B-AAMR M BAF
94 2630 CpHuO  [MAH] 2912688  291.269 1 273,229, 191, 161 thunbergol WA
95 2664 CyHgO; [M—H] 4553525 4553564 415,383, 339, 281 3o-LBEH E-824- 2021 -l ik BEALE
96 2673 CypHg0s  [MAH] 513.3580 5133594 495,453,435,407,375  3-ZFhHE-11-F-B-AL B WA
97 2680 CyHg0, [M+H] 4973631 4973635 437,409, 391 30-L A9, 11 A -B- LA BAE
98 2701 CyHy [M+H] 2732582 2732592 217,229, 149, 163 iy cpaa Al S
99 2717 CyuHgO; [M—H] 4553525 455.356 1 380, 351, 295, 269 30-LFRHEH %-8,24- " f-21-B BAE
100 2730 CyHpO,  [M+H] 2572481 2572483 239, 184, 161, 109 TERRR E1E|
101 2730 CyHxO  [M+H] 4253783 4253783 407, 370, 324, 239 g-amyrenone S
102 2741 CyHuO;  [M—H] 4533369 4533395 373,353,339, 325 B-elemonic acid [EPRS
103 2753 CiHuO, [M—HJ 2812481 2812502 255, 164, 130 AN BT
104 2753 CyHxO; [M—HJ 4553525 4553550 394, 381, 339, 281 30- LRI E-7,24- " f-21-B S
105 2777 CyHy0,  [M+H] 3492743 349.2745 330, 312,289, 271 incensole acetate B
106 2795 CyHgO;  [M—H] 4553525 4553551 373,353,339, 325 a-elemolic acid [EPRS
107 2811 CyHy 0y  [M—HJ 4973631 4973657 455,339, 265, 243 LR AT S
108 2826 CypHy0, [M—HJ 4973631  497.366 1 455,383,327, 279 ORI R S
109 2870 CypHy0, [M—H] 4973631 4973656 453,395, 339, 265 CHE-B- AR S
110 2884 CyHg0; [M—H] 4553525 4553553 409, 369, 339 o-FL AR S
1112905 CyHigO;  [M—HJ 4553525 4553553 409, 369, 339 B-AER B
112 2929 CuHyO, [M—H 4973631  497.3658 455, 437, 355 (BB AER S
113 2962 CypHyO, [M—HJ 4973631 4973654 437,391, 243 Ll H-o- AR B
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