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Abstract: Objective To identify the chemical substance and blood components of Biqi Capsules (X %), and preliminarily
clarify its possible medicinal substances basis by ultra-high performance liquid chromatography-quadrupole-time-of-flight mass
spectrometry (UPLC-Q/TOF-MS). Methods The separation was performed on Acquity BEH Cis chromatographic column (100
mm x 2.1mm, 1.7 pm) with mobile phase of acetonitrile (A)-0.1% formic acid aqueous solution (B) for gradient elution at volume
flow rate of 0.2 mL/min under column temperature of 30 ‘C. The injection volume was 5 pL. The electrospray ion source was used
for scanning in positive and negative ion modes. lon source temperature was 110 ‘C, cone voltage was 30 V, cone gas volume flow
was 50 L/h, nitrogen degassing temperature was 350 C, degassing volume flow was 800 L/h, scanning range m/z 50—2000. Results

A total of 280 components were identified in Biqi Capsule sample solution, and 81 chemical components were identified in plasma
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samples, including 59 prototype components and 22 metabolites. Conclusion This experiment conducted a more comprehensive

study of Biqi Capsules and their blood components, and initially clarified the material basis of the efficacy of Biqi Capsules, and

provided a theoretical basis for the follow-up research of Biqi Capsules.

Key words: Biqi Capusles; UPLC-Q-TOF/MS; blood components; chemical substance; metabolites
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Table 1 LC-MS data of Biqi Capsule

K% wmin  HTHET Hig ST MS/MS B f AF R HE FR
1 .02 [M+H] 147.1134  147.1110  130.08, 84.07 CsH1aN20; WA DL
2 117 [M—HJI 191.0556 191.0514  179.05, 161.04 C7H1206 ETR CX
3 1.65 [M—H] 128.0348 128.0358  119.03 CsH/NO3 ERER X
4 1.65 [M+H] 268.1046 268.1022  163.08, 136.06 C1oH13Ns504 firt DL
5 172 [M+H] 269.088 6 269.0870  152.05, 137.04 C1oH12N40s L DL
6 174  [M+H] 137.0463 137.0447  121.06,119.03,110.03  CsHsNsO RIS DL
7 1.88 [M—H] 117.0188 117.0188  99.00, 73.02 CsHg04 M DL
8 275 [M—HJ 164.0712 164.0713  147.04,103.05 CoH1INO2 RNER (0
9 3.08 [M—H] 197.0450 197.0462  179.03, 135.03 CoH100s e DS
10 371 [M+HJ 355.1029 3551034  377.08, 163.03, 145.02, CieHisOo R MQZ/CX
135.04
11 413 [M—HJ 375.1291 375.1280  213.07,169.08,151.07  CigH2O10 BAREATR MQZ
12 485  [MA4H] 3551029 3551034 377.08, 163.03, 145.02,  CisHisOo S5 BZ/MQZ/
135.04 CX
13 517 [M+H] 3551029 3551034  377.08,163.03,145.02,  CisHisOo B2k R AR MQZ/CX
14 574  [M—HJ 179.0344 179.0340  161.90,151.89,135.03  CoHsOs R CX/DS
15 574 [M+HJ 349.1916 349.1907  335.17,321.15,264.10  CHuN202 23-methoxyisostrychnine ~ MQZ
16 575  [M—HJ 165.0188 165.0189  121.02 CsHe04 HIHR X
17 594 [M—H] 167.0344 167.0347  123.04 CsHs04 BHHR CX
18" 607 [M+H] 3351760 3351743 307.14, 264.10, 184.07, CaiHuN2O2 Ly MQZ
156.07
19 623 [M+H]" 4111920 411.1901  394.18,379.16,351.16  CasHaeN20s LTI N-A ) MQZ
20° 633 [M+H] 3951971 3951952  367.16,350.13,324.12  Ca3HaeN20s LETH MQZ
21 637 [M+H] 4252076 4252053  409.17,368.14,350.13  Ca4HasN20s N-FR -1y S e T MQZ
2 641 [M+HJ 563.176 5 5631767  269.08, 255.06 CoH30013 B GC
23 673 [M+H] 411.1920 4111892  394.19,379.16,351.16  CasHaN20s e aRi MQZ
24 6.80 [M+HCOO]™ 5413013 5413014  49529,391.19,175.09  Ca7HaOs RS A NX
25 6.82 [M+H] 3511709 3511714 334.16,333.16,306.13  CaiH2N203 AT N MQZ
26 6.98 [M+H] 565.1557 565.1577  529.12,511.11,427.10  CasHasOrs s GC
27 706  [M+H] 365.1865 365.1842  335.17,294.10,264.10  CHaN203 N-FREE- - T A M T MQZ
28 711  [M+HCOO]" 5413013 5413015  495.29,157.08 Ca7Ha40s TR i B NX
29 7.15  [M—H] 6772293 6772325  497.16,453.17,261.09  CxnHxOis WHH 1 DgS
30 735  [M+H] 365.1865 3651841  337.15,294.11,252.10  CaHuN20O; a(B)- & Hbk MQZ
31 742 [M+HJ 3511709 351.1687  323.13,280.09,250.08  CaiHuN20s BRI MQZ
32 771 [M—H] 325.0923 3250939  325.09 CisH150s DgS
33 774 [M—H] 537.1033 5371022 519.07,339.03,321.02  CyH»On FHEYER HVY/ A 1 DS
34 776  [M+H] 381.1814 381.1790  338.13,324.12,280.09  C2H2N204 T R Uk MQZ
35 824  [M+H] 579.1714 579.1716  457.10,273.07 Co7H30014 SRt GC
36 846 [M+H]" 2431232 2431230 225.11,207.10,179.10  Cp2His0s 3-TH-3,6,7-=§ k- CX

4,5,6,7-IY Rk
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37 851 [M+H] 503.2182  503.2099 475.18,443.18 CoH3N20s  methyl-4-({(2E)-3-(3,4-dieth- ~ MQZ
oxyphenyl)-2-[(2-methylben-
zoyl)amino]-2-propenoyl}-
amino)benzoate
38 852 [M—HJ 539.1190  539.1121 521.98, 495.00 CyHu012 ZHFHS® DIk DS
39* 8.62 [M—HJ 193.050 1  193.0489 178.02, 149.05,134.03  CioH10O4 i CX
40 870 [M—H] 417.1186  417.1182 255.06,135.00,119.08  C21H209 HE GC
41 8.88 [M+H]" 4431971  443.198 5 413.16, 379.20, 292.13,  C27H26N204 1-(4-biphenylylcarbonyl)-N-(2,  MQZ
274.12 3-dihydro-1,4-benzodioxin-6-
yl)-4-piperidinecarboxamide
42 895 [M+HCOO]” 5253064 5253081 479.30,319.19,159.10  Ca7HuO7 W36 157 45 1 NX
43 935 [M+HCOO]" 5253064 5253076 479.30,319.19,159.10  CyHuO7 25R-"F [ K4 NX
44 9.60 [M+HCOO]" 5253064 5253077 479.30,319.19,159.10  CyHuO7 258-2- g 44 NX
45 975 [M—HJ 521.1295 5211182 498.07, 359.07 Ca4Ha6013 SRIEE A DS
46 1029 [M—HJ 537.1033  537.1009 519.09,339.04,321.04  CaHxOn FIEYER HI/ SRk DS
47 1035 [M+H] 2271283 2271270 209.11, 181.12 Ci2His04 FENE P IN (0
48 1036  [M—H] 5151190  515.1219 353.08,191.05,179.03  CasHxOn 3,5- Ik TR (0
49 1064 M+H 227.1283  227.1280 209.11,181.12 Ci2His04 FENE NS IN (©'¢
50 11.07 [M-+HCOO]" 1007.5427 1007.5351 961.54, 799.48, 637.43, CasHs2O19 =BT RiRe20-FA-A SQ
475.38 BB RS
51 1126  [M-+H] 505.1346  505.1348 257.08, 137.03 Co4H2012 S-RIEHEH -6~ LB GC
i
52 1134 [M—H] 4331135  433.1132 255.06,151.00, 135.00  CaiH2010 F A GC
53 11.55  [M+HCOO]" 1007.5427 1007.5486 961.54,799.48,637.43,  CasHs:019 ZHEH R/R20-EMRAS SQ
475.37 B Rf
54* 11.83  [M—HJ 359.076 7  359.0782 179.03, 161.02 CigHi60s REFR DS
55 1203 [M—HJ 537.1033  537.1014 519.08,339.05,321.00  CaHxOn FIEYER HIVY/ SRk DS
56 1218 [M+H] 3151232 3151209 297.07,279.06,251.06  CigHisOs 17-R3H5 " B DS
57 1227  [M—HJ 493.1135  493.1164 383.06,295.06 Ca6H2010 FHRME A DS
58 1232 [M+HCOO]" 1007.5457 10075366 961.53, 799.47, 637.42, CasHs2019 =hEHM SQ
475.37
59" 1249  [M+H] 2251127 2251115 207.10,179.10,161.09  Ci2HisO4 HNNE A CX
60 1259 [M—HT 549.1608  549.1600 417.12,255.06, 135.00  CasHs0O13 FEREH A GC
61" 1261 [M—HJ 4411780 4411790 441.17 Ca0Ha50s WHPH DgS
62" 1274  [MAHCOO]"  977.5321 977.5263 931.52, 799.48, 637.42, CsHsiO1s ZLETR SQ
475.37
63 1280 [M+H] 563.176 5 563.1754 269.07 CoH30013 I R 5 Ak GC
64 13.16 [M—HJ 717.1456  717.146 1 519.09, 339.05 C6H0016 FFHRHE B DS
65 13.16 [M—HJ 549.1608  549.160 0 417.12,255.06, 135.00  CasHxO13 FERH A GC
66 1323 [M—HJ 417.1186  417.1182 255.06, 135.00,119.08  CaiH2209 SHEA GC
67" 1341 [M—HJ 717.1456  717.1469 519.09, 339.05 C6H30016 FITE B DS
68 1344  [M+HJ 431.1342  431.1343 269.08,237.05 C22H209 TR GC
69" 13.81 [M-+HCOO]" 8454899 8454930 799.48,637.43,47538  CauHnOus ANZ BT Rg SQ
70 13.83  [MA+HJ' 3141392 314.1389 177.05, 145.02 CisHoNOs  N-PiIBREEER I NX
71 1393 [M—HJ 417.1186  417.1182 255.06,135.00,119.08  CaiHx09 R E GC
7 1402 [M-+HCOO]"  991.5478 9915495 945.54, 799.48, 783.48, CasHs:01s ANZ BT Re SQ
637.43
73 1419 [M+H]* 6972112 697.2116 279.08,261.07 C3sH36015 HEEB GC
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74 1437  [M—H] 7252082 7252069 549.15,531.14,255.06  C3sHasOus HEH A GC

75 1447  [M+H] 257.0814  257.0818 137.02 CisHi204 HEE GC

76 1455  [M+H] 3441498 344.1479 177.05,145.02, 117.03  CisH2NOs N- B -3 FR A S e NX

77 1504  [M—HJ] 717.1456  717.146 1 519.09, 339.05 C36H30016 FHRHE E DS

78 1570 [M+H]' 313.1076  313.1072 295.06,279.06,251.07  CisHigOs &K B DS

79 1592  [M—HJ 885.484 8  885.4843 841.49, 78147, 637.43, CasHuOr W Bt NS 21 R SQ
619.42

80 1624  [M+HCOO]™ 1169.5955 1169.5966 1123.58,961.53,79947  Cs4Ho:024 ANSEH A SQ

81 1636  [M—HJ 7311612 731.1639 533.10,353.06,335.05  CyH3Ous 3-0- AL EE B DS

82 1658  [M—HJ 271.0606  271.0618 119.04 CisHnOs i AL GC

83 1768  [M+H]' 313.1076  313.1064 295.05, 267.10, 249.09,  CisHi60s FH_E C DS
221.09

84 1872  [M+H] 189.0916  189.0893 171.08,161.09 C12H1202 E-T 1 5EEK A e X

85 190  [M+HCOO]" 10055270 1005.5268 959.51, 887.49, 841.49, CasHsoO19 =tHEHG SQ
781.47

8 19.12  [M—HJ 8854848 8854791 841.49, 78147, 637.42, CassHnuO17 HNZBIENZEH Ry R SQ
619.42 Htk

87 21.17 [M—HJ 271.0606  271.0618 119.04 CisHnOs i AL GC

88 2133 [M+HCOO]” 1167.5799 1167.5762 1121.57,959.52,797.46  CssHooO24 =tEHB SQ

89 2156  [M—HT 269.0814  269.0817 255.06 Ci6H1404 I R K GC

90 2161  [M+H] 313.1076  313.1056 295.05, 267.10, 249.09,  CigHi6Os P& C Rtk DS
221.09

91 2223  [M+H]' 897.4120  897.409 1 545.34,527.33 C44Hs4019 LREH F GC

92 2292 [M—HJ 355.1182  355.1174 193.08 CaoH2006 B BRRR A A1 X

93 2334  [M+H]' 9854644  985.4656 825.42,487.34,469.33  CisHnOx HERH A; GC

94 2339  [M+H] 313.1440 313.1434 295.05,285.06,269.13  CigHaO4 17-53 2 B8 S DS

95 2342  [M+H 223.0970  223.0954 205.08, 173.07 C12H1404 HENNENED X

96 2342  [M+HCOO] 13156534 13156509 1269.64,1107.59 CooH 102028 NS BH Ray SQ

97 2366 [M+HCOO] 12856429 1285.6467 1239.63,945.53,78348, CsoHi0007 =+HBH Fa SQ
619.31

98 2377 [M+HCOO]” 8454899 8454893 799.48, 637.43, 61931, CuHnOu ANSERE SQ
475.38

99 2381  [M+H]' 283.0970  283.0938 265.09,237.08,227.06  Ci7H1s04 1-methyl-2,8,9-tetrahydro- DS

phenanthro[1,2-b]furan-6,
10,11(7H)-trione

100 24.18  [M-+HCOO]” 1285.6429 1285.6495 1239.64,1107.59, Cs9H100027 ANZEH Ray SQ
945.54

101 2439  [M+HJ 837.3942 8373492 485.32,449.29, 43730  CaHeoOrr LRET E GC

102 2442 [M+HCOO] 8154793 8154786 769.47,637.43,475.37  CauHnOn =hEHR SQ

103 2452 [M+HJ 469.3318  469.3297 451.31 C30Hu404 EEARE GC

104 2467 [M+H]' 189.0916  189.093 1 171.08, 153.06 CiHi20: Z-T IR I CX

105 2469  [M—H] 205.0865  205.0880 161.09 Ci2Hu403 6,7- I A N T X

106 2483  [M-FHCOO]” 1285.6429 1285.6492 1239.63,1107.59, CsoH100027 =hEH R SQ
945.54

107 2489  [M-+H] 209.1178  209.1157 191.10, 163.11 C12H603 HENEWEE GK (©:

108 2489  [M-+HCOO]" 1153.6006 1153.6074 1107.59,945.54, 78349, CssHo2On NZEH Rby SQ
621.43

109 2492  [MA4H[ 257.0814  257.0818 137.02 CisHi204 FHEZ GC
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110 2520 [M4HCOO] 11935955 1193.5970 1149.60,1107.59,783.49 CsHoaO26 WM AZZH Rby SQ
111 2522 [MH+HCOO]”  829.4949  829.4974 783.49, 683.43, 637.43, CoHnOi  AZEH Ry SQ
112 2525 [M—HJ 329.2328  329.2339 229.15,211.13 CisHOs  9,12,13-=#3-10-+ )\Bfi8E  DgS
113 2525 [MH+HCOO] 6834370  683.4357 637.43,619.42, 475.38 CxHnOy  AZEH Rh SQ
114 2532 M—H 267.0657  267.066 6 251.03,224.04, 195.04 CieHi0s  FITEHATER GC
115 2543 [M-+HCOO]” 1193.5955 1193.5980 1149.60,1107.59 CsiHouO W BEHEANZ R Rb Bk SQ
116 2554 [M-+HCOO]” 1193.5955 1193.5956 1149.610,1107.59 CsiHouO W BEHEANZ R Ro Bk SQ
117 2584 [M—H] 955.4903  955.489 8 793.43, 569.38, 455.34 CisHi0 TS HV NX
118 2590 [M—H] 11175067 1117.5062 997.50, 995.49, 793.43 CssHpO2s  4FHEEH D NX
119 2593 [M—H] 11935955 1193.6002 1149.60,1107.59, 1 089.58 CsiHouO W BEHEANS R Rb Bk SQ
120 2598 [M+HCOO] 1123.5900 1123.5916 1077.58,945.54,841.49 CssHoO2 — AZEH Rb SQ
121 2599 [M—H] 885.4848  885.4862 841.49,783.48 CesHuOr  WZBHEANSRHT Rg Rk SQ
122 2614 [M+H] 839.4065  839.404 2 663.37, 487.34, 469.33 CoHeOn  HEEH G GC
123 2614 [M+HCOO] 1123.5900 1123.5903 1077.58,945.54,783.49 CssHwOn  AZE1 Rbs SQ
124 2615 [M—HJ 9554903  955.4897 793.43,73144,569.38,45534  CaHrO1e  ABEH Ro NX
125 2633 [M—H] 205.0865  205.0872 161.09, 106.04 CoHuOs  #NIENEF X
126 2637 [M+H] 293.0814  293.084 3 263.07,247.07, 235.07 CisHn0s  FIBEA DS
127 2651 [M+HCOO] 1123.5900 1123.6049 1077.59,945.54,783.49 CssHwOn  AZEH Re SQ
128 2663 [M+H] 295.0970  295.098 4 277.06,249.08 CisHiuOs  3o-FRFEKH ISR DS
129 2680 [M-+H] 839.406 5  839.404 4 663.37, 487.34, 469.33 CoHeOn  HERH G Rk GC
130 2683 [M+HCOO]  683.4370  683.4390 637.43,475.38 CxlHeOy  AZEHF SQ
131 2688 [M+H] 297.1127  297.1155 279.07, 261.09, 233.09 CisHicOs  FH&1 VI DS
132 2695 [M—HJ 953.4382  953.4343 909.44,85143,793.43,569.38  CyHnOn R NX
133 2719 [M—HJ 9254797 9254783 793.43,631.38,569.38,45535 CyHuOis  THSEHIV NX
134" 2722 [M+HCOO]  991.5478  991.543 0 945.53,783.48,621.43,459.38  CaHu:01s  ABEH Rd SQ
135 2723 [M—HJ 259.0970  259.0992 244.07, 188.01, 172.99 CisHis0s  ARH DL
136 2734 [M—HJ 793.4374  793.4377 631.38, 569.38, 455.35 CoHeOu  ZER=LHR NX
137 2740 [M—HJ 9554539  955.454 3 835.44,793.43, 631.38 CoHnOn  FHEEC NX
138 2755 [M+HCOO]" 1031.5427 1031.5461 987.54,945.53,927.52, 76548 CsiHssOn K EiIEASEH Rd SQ
139° 2757 [M+H] 8234116  823.4122 647.38,471.34 CoHpOs  HHEER GC
140 27.65 [M—H]" 953.4382  953.4402 909.45, 793.43, 631.38 CoHnOn  FHEHEB NX
141 2772 [M—HJ 1031.5427  1031.5428 987.55,945.54,927.53,78348  CsiHss021 A BEASEH RaFHE  SQ
142 2786 [M—HJ 9254443  925.444 4 79343,631.38,569.38,455.35  CaHnOr9  FHERIFE NX
143 2791 [M—H] 1031.5427 1031.5463 987.55, 945.54, 825.50 CsiHOn  W_MEAZZH RaFMiE  SQ
144 2817 [M-+HJ 279.1596  279.158 8 261.14,233.15 CiH20s4  FENNEHEE M/Q X
145 2820 [M+HCOO]”  991.5478  991.5510 945.54, 783.49, 621.43 CsHpOis  =HBHK SQ
146 2836 [M—HJ 203.0708  203.070 5 173.02,160.01,145.02,132.02  CiHiOs  JIIE MBS CX
147 2840 [M-+HJ 3111283 311.128 1 293.10,283.12, 265.12 CoHis0s  1-fFRSE DS
148 2858 [M+H] 295.0970  295.0954 277.06,263.06, 249.08 CisHi0s MBS A DS
149 2862 [M—HJ 2710606  271.061 8 119.04 CisHiOs MR Rk GC
150 2873 [M+H] 809.4323  809.4314 457.36,439.35,421.39 CoHeO1s  HEZFH B GC
151 2898 [M+H] 8234116  823.4122 647.38,471.34 CoHeOs  BHURHERT B GC
152 29.15 [M+HCOO]"  961.5372  961.537 6 915.53, 783.49, 621.43 CoHsoOr7 =B84 Fe SQ
153 2924 [M4HCOO]”  961.5372  961.5362 915.53, 783.49, 621.44 CoHoOr7  =-LETFFd SQ
154 2932 [M+H] 8234116  823.4122 647.38,471.34 CoHeOe  HEBT H GC
155 2936 [M+H]' 3111283 311.128 8 293.12, 275.10, 265.12 CoHis0s IS 1 DS
156 29.50 [M+H]* 3551545  355.1532 193.04, 133.02 CaHnOs  HHEE/KE D GC
157 29.55 [M—H] 203.0708  203.0717 159.08 CoHnOs  #IEABKE cX
158 2991 [M+H] 193.1229  193.1221 175.11, 147.11, 137.05 CoHis02  HIEARA X
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159 2995 [M+HCOO]" 797.4687  797.4614  751.45,619.41 CaHesOrr =HBH Ts SQ
160 3006 [M—H] 8054010 8054001  351.05 CoHeO1s HERH C GC
161 3014 [M—H] 3271232 3271266 299.10,284.10, 253.09 CioH005  (15)-1,2,6,7,8,9-hexahydro-7(8/9)- DS
hydroxy-1-(hydroxymethyl)-6,6-
dimethyl-phenanthro[ 1,2-b]furan-
10,11-dione
162 3026 [M+HCOO] 7974687  797.4623  751.45,619.42 CaiHesOr2 =-H2H Ts FHfk SQ
163 3030 [MA+H] 249.1491  249.1457  231.13,213.12,203.14 CisH2003  EHAR AN I BZ
164 3033 [M—HJ 4993423 4993405  499.34 C3Hu0s  R&H GM FL
165 3034 [M+HCOO]” 829.4949 8294852  783.48,751.44, 621.44 CoHnOi AZEH R SQ
166 3043 [M+H] 355.1545  355.1533  283.05,121.02 CaHnOs  HHEFHEE A GC
167 3044 [M+H] 341.1389  341.1436  281.11,263.10,207.10 CuHn0s  ZHAMSRHE DS
168 3046 [M+H]' 191.1072  191.1065  173.09, 145.10 CoHuOr  THAREL CX
169  30.50 [M+H] 341.1389  341.1453  295.15 CaoHOs N5 C DS
170 30.61 [M+H] 357.1702  357.1710  165.07, 137.06, 123.04 CaHuOs MEHEZEC GC
171 3080 [M+H]* 297.1127  297.1124  279.10, 261.09 CisHic0s  FH5E B DS
172 3089 [M+H] 3271232 327.1248  309.11,283.11,265.12 CoHisOs  3-BIEFHSHE 1 DS
173 3090 [M+H] 3551182 3551179  299.05,205.15 CaoHisOs  HE R GC
174 3095 [M—H] 9554539 9554543  832.44,793.43, 455.35 CyHnOxn FHRET G NX
175 3096 [M+H]* 309.1127  309.1137  265.11,250.10, 235.07 CoHic0s P58 DS
176 31.05 [M—H] 4873423 4873460  469.34,443.32 CxoHasOs BRI DS
177 3117 [M+H] 230.1545  230.1519  196.10 CisHoNO AR B BZ
178 3129 [M—HJ 5133216 5133227 481.32,339.19 C31Ha0s  TREE D FL
179 3133 [M+H] 3411389 3411367 269.04 CHn0s  corylifol B GC
180 3144 [M+H] 3551182 3551179 299.05,205.15 CoHisOs  HET L GC
181 3149 [M+HCOO] 829.4949 8294918  783.48, 621.42 CoHnOui 20(5)-ABEH Rgs SQ
182 3151 [M+H] 191.1072  191.1064  173.09, 145.10 CHu0, E-BANRE X
183 31.58 [M—H] 4973267  497.3242  497.32,419.29 C31HaOs  TREE BM FL
184 3158 [M+H] 339.1596  339.1584  283.09,271.09 CaHnOs  HEA/RE C GC
185 31.61 [M—H] 7934374 7934343 631.38,497.32, 455.35 CoHeO TI15 24 IVA NX
186 31.64 [M—HJ 8294949 8294882  783.48,621.42 CoHnOi 20R)-AZ B4 Rgs SQ
187  31.67 [M+H] 297.1491  297.1474  278.08,279.09,253.15,251.14  CioHnOs FaSI 5 DS
188 31.69 [M—H] 313.1440  313.1458  269.14,241.12, 226.08 CoHnOs keSS DS
189 3170 [M+H] 1951385  195.1380  177.12,149.13 CoHis0r B A X
190  31.82 [M—H] 3551182 355.1195  193.08 CaoHOs  FIERERFA MRS X
191 3206 [M+H] 281.1542 2811540  266.11,253.10, 238.09 CoHn02  EESS i DS
192 3206 [M—H] 3651025 3651026  323.09, 307.02, 201.01 CuHisOs S HHE GC
193 3213 [M—H] 3132379 313.2382  313.23 CisH340s  9,10- 2 IE-12-1 )\ MR Dg$S
194 3233 [M+H] 195.1385 1951378  177.12, 149.13 CuHisO2  JIIE AR i X
195 3244 [MA+H] 2791021  279.1031  261.09, 233.09, 205.10 CisHuOs  12-ZEHSW 134-ZEF/ 15/ 1 DS
196" 32.53 [M+H]' 191.1072 1911071  173.09, 145.10 CHu0,  Z-BANRE CX
197 3269 [M—H] 3132379 3132372 313.23 CisH3404  9,10- 2 JE-12-1 )\ MR Dg$S
198 3276 [M+H] 297.1491  297.1463  269.15,251.14 CioH0s  1-HIEF 2 DS
199 3277 [M—H] 763.426 9 763.426 2 631.38, 455.35, 339.20 CuHeO13  28-desglucosylchikusetsusaponin [V NX
200 32.89 [M+H] 337.1076  337.1065  295.05,137.02 CooHicOs e H HlH GC
201 3325 [M—HJ 7934010 7933990  747.39,673.39,631.38,45535  CauHeO1s MR II NX
202 3335 [M—HJ 7913854 7913851  673.39, 631.38, 455.35 CaHeO1s “FEEEH IV NX
203 3349 [MA4H] 281.1178 2811167  263.10,248.08, 235.10 CisHis0s  /MILZE B DS
204 3370 [MAH] 2331536 233.1532  215.14,187.14, 145.10 CisHnO2 | ARFF M B BZ
205 33.80 [M—H] 4973267 4973285  497.32,423.29 CaiHuOs  TREEENRE A/B FL
206 34.07 [M+H]' 339.1232 3391226 279.10,261.08,233.09,205.09  CxoHisOs F} 5 H i DS
207" 3421 [MA4H] 2331536 233.1532  215.14,187.14, 145.10 CisHn0: HAAR I BZ
208 3427 [M+H] 353.1025  353.0976  311.05,255.06 CoHis0s  HEFH B GC
209 3450 [M—H] 7633905 7633923 631.38,455.35 CioHeoO1s  28-deglucosyl-achyranthoside E~~ NX
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210 3488 [M+H] 4543281 4543259  417.23,360.28 CuHuN;0s KA DL
211 3536 [M—HJ 2932117 2932142 265.14,249.87 CisH3003 9-BikHE-10E,12Z-+ )\ —#%f8 DS
212 3541 [M—HI 4693318 469.3305  351.12,315.25 C30Hu604 160-FHEMA 2 HT TR FL
213 3592 [M+HJ 3932066  393.2016  337.13 CasHs04 HHER GC
214 3619 [M—HJ 4713474 4713493 409.31 C30Hus04 160-FHE-EMETR FL
215 3648 [M+H] 4803437 4803462 44325 CaHasN30s 0 DL
216 3684 [M+H] 297.1491  297.1468  282.12,279.14, 251.14 Ci9H2003 FRFISE 1 DS
217 3684 [M—HJ 4813318 4833331  466.30 C31H4604 HER C FL
218 37.03  [M+HJ 263.1643  263.1646  263.16 Ci6H203 8- AR 1 BZ
219 37.18  [M+HJ 3711858 3711815  205.08 C»H205 HEHEZD GC
220 3720 [M+H] 2770865  277.0851  262.08,249.09, 221.08 CisH1203 FHS 1 DS
21 3721 [M—HJI 369.1702  369.1711  351.12, 245.08, 201.09 C2H2605 kanozol R GC
222 3737 [MAHJ 263.1643 2631649  263.16 Ci6H203 8p-FEAME AR 1 ik BZ
223 3745 [M+H] 4683437 4683482  431.25 CasHasN30s A0 DL
24 3748 [M—H] 3151960 3151966  297.14,269.10 CaoHas03 LEREER DS
25 3748  [MAH] 3711858 3711823  153.05,137.05 C2H2605 HEHHEZ B GC
226 3788 [M—HJ 4833110 4833137 48331 C30H405 HEE B FL
227 3807 [M—HJ 2992011 2992005  281.14,265.14 C20H2s02 Vi DS
228 3807 [M+H] 4251964 4251943 313.06 CasH2s06 glisoflavanone GC
229 3815 [M+H] 4252328 4252286 221.11,135.04 C26H30s HEE GC
230° 3822 [M—H] 4833476 4833469  465.29,421.30, 405.31 C31Hss04 FELER FL
231 3832 [M+H] 4683437 4683482  431.25 CasHasN30s A0 DL
232 3846  [MA+H] 2311379 2311388  213.13,185.13,157.10 CisHis02 HANEI BZ
233 3881 [M+H] 4092015  405.1968  165.01 CasH2s0:s bolusanthol C GC
234 3889 [M+H] 3812066 3812073 213.08,191.10 C24H2s04 riligustilide CX
235 3916 [M—HJ 2952273 2952285  295.22 CisH3O3 T R DgS
236 3922 [M—HJ 4853631 4853636  485.36,471.34 C31H5004 T HER FL
237 3943 [M+H] 3832220 3832221  215.10, 191.10 Ca4H3004 NS W P X
238 3962 [M+H] 2791021 279.0990  261.09, 233.09, 205.10 CisH1403 15,16- 450 1 DS
239 3972 [M—HJ 4211651 4211653 365.10, 309.04, 297.04 CasH2606 angustone A GC
240 3983 [M—H] 2651229 2651232 250.09 CisHis02 431 P HFH 2 DS
241 4063 [MA+H] 2931178  293.1183  275.10,247.10 Ci9Hi603 1,2-ZE M S 1la DS
242 4093 M—-H 4973267 4973258  497.32,423.29 C31Hs60s HEE A FL
243 4112 [M+H] 219.1749  219.1750  219.17 CisH20 9,10-BEFKIHE BZ
244 4114  [M—HJ 4211651 4211653 365.10, 309.03, 297.04 CasH2606 angustone A FH) % GC
245 4121 [M—H] 4853267 4853279 44133 C30H460s REW G FL
246 4156  [M+H] 4823594 4823620 44527 C26HaN3Os — F:40 DL
247" 4172 [MHH] 4713474 4713494 421.20,407.33 C30Hu604 HE KR GC
248 4182  [M+HJ 4232171 4232122 191.10, 165.01 C26H300s glyasperin A GC
249 4205 [M+H] 3832220 3832220  215.10, 191.10 C24H3004 FENENEE P ik CX
250 4219 [M—H] 5433686 5433656 46529 C33H5:06 25-RIERE FL
251 4241  [M+H] 3812066 3812063  213.08,191.10 C24H2s04 tokinolide B CX
252 4250 [M+H] 4823594 4823620 44527 CaHaN30s — AA0 DL
253 4257  [MA4H] 4713474 4713467  421.20,407.33 C30Ha604 W IRER R ik GC
254 4263 [M—H] 4813318 4813298 42130 C31H460s HBEW C FL
255 43.04 [M+H] 3812066  381.2064  191.10, 173.09, 149.02 CasH2804 KR4I P B A X
25 4313 [M—HJ 4211651 4211653 365.10, 309.03, 297.04 C25H2606 angustone A FHI1E GC
257" 4352 [M+H] 2951334 2951340  280.11,277.12,267.11 Ci9H503 FHEH 1A DS
258 4362 [M+H] 3812066 3812058  213.08, 191.10 C24H2s04 ligustilide dimmer X
259 4370 [M—H] 4833476 483.3499  465.30,421.31,337.25 C31H4s04 PR RN L AN FL
260 4382 [M+H] 3812066 3812080  213.08, 191.10 C24H2s04 7,733 8,8 " AN CX
261 4407 [M—HJ 4211651 4211653 365.10, 309.03, 297.04 C25H2606 isomer of angustone A GC
262 4485 [M+H] 283.1698  283.1698  268.13,265.15 Ci9H20, 20 DS
263 4504 [M+H] 4092015 4051968  165.01 C25H2s0s bolusanthol C GC
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264 4571  [M+H] 439.248 4 4392436  327.11,193.08 C27H3405 HERER A GC
265 4583  [M—H] 317.2117 3172127 299.15,281.15 CaoH3003 1-(3-butenyl)-1,2,3,4-tetrahydro- DS
5,7-dimethoxy-2-methyl-6-(1-
methylethyl)-naphthalenol
266 4602 [M—H] 511.3423 5113426 511.34 C3HasOs 3-0-C. - 160- R M EHER  FL
267 4614  [M+H] 421.165 1 421.1613  365.09, 165.01 CasH2406 cEyal| GC
268 4666 [M—H] 513.3580  513.3560  339.19 C3Hs00s X IM FL
269 4715 [M—H] 525.3580 5253558  465.35,355.22 C33Hs00s LEIRER FL
270 4749  [M+H] 303.232 4 303.2307  285.22,267.20, 247.17 C20H3002 B NS DL
271 4769  [M—H] 527373 6 5273746 527.37,465.33 C3Hs0s R FL
212 4778 [M+H] 2792324 2792307  261.22,235.05 CisH3002 W RER DS/DL
273 4791  [M+H] 203.179 1 203.1784  161.13, 147.11, 133.10 CisHx HANE VI BZ
274 4816  [M-+H] 217.1592 217.1575  203.17,130.15 CisHx0 & A BZ
275 4914  [M+H] 305.248 1 305.246 4 287.23,265.25,247.24 CaoH302 PRl DL
276 4922 [M+H] 2552324 2552309  237.21 Ci6H3002 KRAAIGER DL
277 4954 [M+H] 281.248 1 2812467  263.23 CisHznO2 TR DL/DS
278 4960 [M—H] 4533369 4533359 43532 C30H4603 AR FL
279 5013 [M—H] 4553525 4553502 455.35 C30Hu303 TR FL
280 5108 [M—H] 2552324 2552309  237.22, 183.01 Ci6H302 RIENA DS
MQZ-B#¥¥ DgS-%% BZ-AAR FLIKE DS-#2% SQ-=+ CXJIIE NXA4M DL-ME GC-HE *5xfid il bl
MQZ-Nux Vomica powder DgS-Codonopsis pilosula  BZ-Atractylodes macrocephala  FL-Poria cocos DS-Salvia miltiorrhiza ~ SQ-Panax

notoginseng  CX-Ligusticum wallichii NX-Achyranthes bidentata DL-Pheretima aspergillum GC-Glycyrrhiza glabra

substance
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Fig. 3 Fragmentation pathways of brucine by mass spectrometry
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R2 BEEREARMEERRRSMEEY LC-MS HiE
Table 2 LC-MS data of prototype components and metabolites of Biqi Capsule in rat plasma

%5 wmin  HTET WHHAE SEMIME MS/MS B F 5+ AFR B

P1 413 [M—HJ 375.129 1 3751280 213.07,169.08,151.07  CiHzO10  HAEIFE

M1 544  [M+HJ 351.170 9 3511715 184.07, 156.07 CaH2N0s I LK) T

M2 552 [M—HJ 273.006 9 273.006 9 193.05,178.02, 160.08  CioH007S  BIZLERBREREGSE &4

P2 575 [M—H] 165.018 8 165.0189  121.02 CeHeOs AR

P3 594 [M—H[J 167.034 4 167.0347 123.04 CeHsO04 7 B

P4 6.07 [M-+H]* 335.176 0 335.1743 307.14,264.10,184.07  CaHzN:0: LT

P5 6.33 [M+H] 395.197 1 3951952  367.16,350.13,324.12  CoHuN:Os DR THW

M3 6.74 [M—H] 381.1814 3811827 349.15 CooHauNOa 2 FR AL BB B

P6 846 [M+H]J 243.1232 2431230 225.11,207.10,179.10  Ci2He0s  3-butyl-3,6,7-trihydroxy-4,5,6,7-
tetrahydrophthalide

P7 8.62 [M—HJ 193.050 1 193.0489 178.02,149.05,134.03  CwoHw0Os  FIEEM

P8 870 [M—H] 417.118 6 417.1182 255.06,135.00,119.08  CaHz0o  HEFH

M4 883 [M—H] 433.1135 4331151 257.08, 137.02 CaHaOw  HERWE R 1)

M5 911 [M—HJ 4331135 4331166 257.08, 137.02 CaHxOw  HEH GRS

P9 1035 [M-+HJ 227.1283 2271270 209.11,181.12 CH180s  ¥EJIEAER IN

P10 10.64 [M-+H] 2271283 2271280 209.11,181.12 CiHi80a ¥ )IIE HEE IN

M6 1200 [M—H] 397.1135 397.1135  221.08, 177.09 CisH20w  FI:fb 6,7-FF A E A P e HI 4]
WEERRA S

P11 1249 [M+HT 2251127 2251115 207.10,179.10, 161.09  CioH160s )17 PR |

M7 1250 [M—HJ 207.1021 207.1022 191.10, 145.10 CioHuOs  BRIME AN

P12 1261 [M+HCOO]" 4411780 4411790 44117 CaoHs0s  SESHH

M8 1322 [M—H] 285.043 3 285.0433  205.08, 177.09 C12H14O06S  6,7-FNAZEA NIERIRIRA 51

P13 1323 [M—HJ 417.118 6 4171182 255.06,135.01,119.08  CaHzQo  SFHHY

P14 1341 [M—H] 717.145 6 717.1469  519.09, 339.05 CaHaO016  FHEIE B

M9 1360 [M—H] 301.038 2 301.0433 221.08,203.07,177.09  CHu0:;S Ik 6,7-EEA N ERHTER
Fegt &

M10 1368 [M—H] 433.1135 4331121 255.06 CaHz010 — AHEAHEE

P15 1381 [M-+HCOO]" 8454899 8454930 799.48,637.43,47538  CpHnOu  =-LE1 Ry

M1l 1418 [M—H[] 433.1135 433.1137  255.06 CaHzO010 — AHEAHEF

P16 1447 [M+H]* 257.081 4 257.0818 137.02 CisH10s  HHEE

P17 2292 [M—H] 355.118 2 3551174  193.08 CaH2006s  FZHRRFAATE

M12 2466 [M—H] 207.1021 207.1006  189.09, 171.08 CroHuOs  FHEMEANE

P18 2467 [M+H]* 189.091 6 189.0924  171.09, 153.06 CiHuO2  Z- T M52k g

P19 2469 [M—H] 205.086 5 205.0880 161.09 CHuOs  6,7-FAFEA N

P20 2489 [M+H] 209.117 8 209.1157 191.10, 163.11 CiH1s03 I A G/K

P21 2489 [M-+HCOO]" 11536006  1153.6074 1107.59,94554,78349  CsHeOz A EH Rb:

M13 2491 [M—H] 207.1021 207.1016  205.08, 163.11 CiH1603 6, 7-FNE B A A TRIE =)

P22 2492 [MA+H]* 257.081 4 257.0818 137.02 CisHi0s  FHEZR

P23 2532 [M—H] 267.065 7 267.066 6 251.03,224.04,195.04  CieH20s  FITSWIfER

P24 2637 [M-+H] 293.081 4 293.0843 263.07,247.07,235.07 CisH20s SIS A

P25  26.88 [M+HJ 297.112 7 2971155  279.07,261.09,233.09  CisHisOs  F}Zi VI

P26 2723 [M—HJ 259.097 0 259.0992 244.07,188.01,172.99  CisHiOs KA

M14 2747 [M—H] 375.184 1 375.1872 295.23 CisH206S Tl i BRTRERMG LS &)

P27 2991 [M+HJ 193.122 9 1931221 175.11,147.11,137.05  CiHi02  FEJIE NS A
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gR2

55 twmin HTET REAL] S MS/MS B F 5+ a1k B

M15 30.07 [M—H] 251.164 7 2511624  233.15,203.10 C1sH2:03 EENERRS

P28 3014 [M—H] 327.1232 3271266  299.10,284.10,253.09  CiHxOs  (1S)-1,2,6,7,8,9-hexahydro-7
(8/9)-hydroxy-1-(hydroxymethyl)-
6,6-dimethyl-phenanthro[1,2-b]
furan-10,11-dione

P29 3033 [M+H]J 249.149 1 2491457  231.13,213.12,203.14  CisHz03 EAR IR 11

P30 3046 [M+H] 191.107 2 1911065  173.09, 145.10 C12Hu02 T HEARK

P31 308  [M+H] 297.112 7 297.1124  279.10, 261.09 CisHi04  FIZHEB

P32 3096 [M-+H[J 309.112 7 309.1137  265.11,250.10,235.07  CiwHis0s SIS

P33 3151 [M+H] 191.107 2 191.1064  173.09, 145.10 CroHuO2  E-HANME

P34 3167 [M-+H] 297.149 1 297.1474  278.08,279.09,253.15  CiHnO:  FJIST

P35 3169 [M—H] 313.1440 313.1458  260.14,241.12,226.08  CwHz0s  HESISH

P36 317  [M+H] 195.138 5 1951380  177.12,149.13 CrH102  JIIE WM

P37 3233 [M-+H[ 195.138 5 1951378  177.12,149.13 CH1802 I B4 4

M16 3234 [M—H] 195.138 5 1951376  177.09, 149.09 CH1802 ¥ )IIE W A LR

M17 3246 [M—H[ 501.358 0 501.3592  461.33,446.29,389.26  CaiHs00s FELIRETR G iE )R 1)

P38 3253 [M+H] 191.107 2 1911071 173.09, 145.10 CiHu0:  Z-EANEE

P39 3325 [M—HT 793.4010 7933990  747.39,673.39,631.38  CuHe:01s  FREEH I

P40 3335 [M—H] 791.385 4 7913851  673.39,631.38,455.35  CuHwOi  FREH IV

P41 3419 [M-+H] 233.153 6 233.1532  215.14,187.14,14510  CisHx0: HARMAE Il

P42 3619 [M—H] 471.347 4 4713493 40931 CaoHag04 160-F2 25 A MM LR

M18 3669 [M—H] 235.169 8 2351692  217.15 C1sH20: AR AES 1R F =4

P43 3684 [M+H] 297.1491 297.1468  282.12,279.14,251.14  CiwHx03  REFISEH

P44 372  [M+H] 277.086 5 277.0851  262.08,249.09,221.08  CiH1.0:  FIB |

P45 3788 [M—H] 483.3110 4833137 48331 CaHuOs  HREW B

P46 3822 [M—HT 483.347 6 4833469  465.29,421.31,405.31  CsiHus04 FEL R

PA7T 3847 [M-+H]* 2311379 2311388  213.13,185.13,157.10  CisH0: HARMME |

P48 39.16 [M—H] 295.227 3 2952285  295.22 CisHz0s T HR

P49 3922 [M—H] 485.363 1 4853608  485.36,471.34 CaHs00s L3RR

P50 39.62 [M-+H]* 279.102 1 279.0990  261.09,233.09,205.10  CiHuOs  1516-—5J} &M |

P51 4121 [M—H] 485.326 7 4853279 44133 CaHa0s  KEK G

P52 4172 [M+H] 471.347 4 4713494  421.20,407.33 CaoHaOs  HHIRER

P53 4257 [M-+H]* 471,347 4 471.3467  421.20,407.33 CaHawOs  HHERI I

M19 4346 [M—H] 629.369 0 629.3686  453.34 CaHsi09 A EHERHI AT HERERR A )

P54 4352 [M-+H]* 295.133 4 2951340  280.11,277.12,267.11  CiwHwOs  JIZi lla

M20 4416 [M—H] 543.368 6 5433709  525.31,494.32 CaHs:06  HRIEMKERR

PS5 4485 [MA+H]* 283.169 8 2831698  268.13,265.15 CuH220:  FZHi

P56 4715 [M—H] 525.358 0 5253558  465.35, 355.22 CaHso0s  EHAKRER

P57 4769 [M—H] 527.3736 527.3746  527.37,465.33 CaHs20s  TRER

P58 49.60 [M—H] 453336 9 4533359  435.32 CaoHaO3  IAEHTIR

M21 4960 [M—H] 499.342 3 4993402  453.34 Cs1Hu50s FEALIRERE G

P59  50.13 [M—H] 455.352 5 4553502  455.35 CawoHaOs  AMMER

M22 5179 [M—H] 297.2430 297.2424  279.23 CisH03 T RRIE IR =1

P-JRAL Sy M-ARE 4

P-prototype components M-metabolites
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