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Rapid Identification of Chemical Constituents for Buyang Huanwu Decoction and Its Chemical
Constituents in Human Plasma and Urine by UHPLC-Q-Exactive-Orbitrap-MS

YAO Weiyi®, WANG Chun?, GONG Dihong?®, DENG lJiali®, DING Weijun®**(Chengdu University of Traditional
Chinese Medicine, a.School of Clinical Medicine, b.College of Basic Medicine, Chengdou 611975, China)

ABSTRACT: OBJECTIVE To identify Buyang Huanwu decoction and its chemical constituents in human plasma and urine
by UHPLC-Q-Exactive Orbitrap-MS. METHODS The plasma and urine samples of patients were collected after oral
administration of Buyang Huanwu decoction. The samples were treated by 80% methanol water. The Hyperil Gold Cis column
(1.0 mmx50 mm, 1.9 pm) was used. The mobile phase was water(A)-acetonitrile(B)(containing 0.1% formic acid and
!, and the column temperature was 40 C.
Through the comparative analysis of Buyang Huanwu decoction, human plasma after administration and human urine samples
after administration, combined with the mass spectrometry fragmentation law of the compound, the medicinal chemical
components in its preparation, medicated plasma and urine were characterized. RESULTS Fifty-five compounds were
identified in Buyang Huanwu decoction, 34 compounds in plasma and 23 compounds in urine. These components were
flavonoids, benzoic acid, phthalide and saponins. CONCLUSION This study comprehensively elucidate the chemical
constituents of Buyang Huanwu decoction and its pharmacochemistry in human plasma and urine, which provides a reference for

5 mmol-L~! ammonium acetate) for gradient elution. The flow rate was 0.3 mL-min~

revealing the real material basis of pharmacodynamics in treating stroke.
KEYWORDS: Buyang Huanwu decoction; pharmacodynamic material base; plasma; urine; UHPLC-Q-Exactive Orbitrap-MS;
stroke
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A-Buyang Huanwu decoction; B—plasma after administration; C—urine after administration.
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Tab.1 Results of dentification for chemical components

ERBGMIE RLER

G ay te/min  ApFE BT SEIH BE U

1 ZEHR 130 C;H;(0s [M-H]" 173.0454 154.9282, 141.0169, 96.960 1 wR, i

2 WETR 1.48 C;H(Os [M-H] 169.014 1 151.061 1, 125.024 3 %A, I

3 JEEHE B2 6.25 CiHy01, [M+H]" 579.1486 519.074 4 B, i, bR

(A 7.12 CiH;0O4 [M+H]" 195.0650 177.0545, 149.012 1, 125.038 8 @il I, bR

5 gRJEIR 7.27 CiHis09 [M+H]" 355.1014 249.156 8, 163.0388, 153.018 1 wil, i, bR
6 MITIF B 7.44 C17HyOo [M+H]® 390.1751 355.1012, 2271751 Wi, I

7 FEER 7.74 CioH;,04 [M+H]" 197.0808 181.0494, 179.070 2, 163.0389, 153.0182 wl, IR

8 HUHINK 7.99 CyHNO4 [M+H]" 342.1690 328.2110, 297.059 8 @i, i, bR
9 H Iy 8.25 CyHyO1s [M-H]* 563.1404 5352388, 485.1659, 443.250 4 Rl

10 EHRZE 8.46 CyHysNO, [M+H]" 356.1845 3282111, 315.0703 il

11 ) B sk 8.50 CyHysNOs [M+H]* 370.1640 356.184 6 v, R

12 EFHFEEH 8.72 CpH»O0yp [M+H]™ 447.1278 285.0751, 166.984 3 A

13 4R 8.73 CyHyOy [M-H]- 431.097 8 413.7056, 341.108 7, 161.0455 i}

14 /NBEDR 8.82 CyH;gNOg [M+H]* 336.1222 308.090 3, 291.0857 Vgl

15 HHEH 8.83 CyHy»09 [M-H]- 417.1186 399.128 9 kil

16 BUZRR2 R 8.93 C;;H ;04 [M+H]™ 209.080 6 195.0651, 177.054 6, 161.059 6 B, L, B
17 SeBERmR 8.93 CH 04 [M+H]" 195.0651 177.0546, 151.089, 149.012 1 R, I, R
18 A 8.99 CyHy010 [M-H]- 431.0979 413.7055, 385.2341,161.045 5 M, bR

19 iS5 2k 9.11 CpHuNO, [M+H]™ 366.1692 352.153 9 il

20 Sl 9.23 CyHyOp, [M+H]" 465.1026 285.0752, 109.101 2 i, I

21 Ml 9.40 CyH3014 [M-H]- 579.1722 433.077 4, 401.1452, 271.060 5, 253.092 6 B, i

22 WA 9.57 CyHisO; [M-H]- 445.0776 401.1349, 275.092 1, 269.150 3, 119.0350 W), i

23 R 9.57 CoHyOp [M-H]~ 447.093 1 429.176 8, 285.0955, 269.1502, 161.0455, 119.0350 B, I

24 BRI 9.58 CyH3O;5 [M-H]~ 609.183 8 593.094 5, 463.124 6, 300.998 4, 285.074 6 7

25 §g§§30 9.61 CxHiuOys [M-H]™ 623.1675 605.068 4 ViRl I

26 fiﬁ;gz;Oﬁ 9.68 CpHyOp [M+H]™ 463.123 1 4353325, 301.070 1 il

27 ZEURBERE 2 9.73 CisHig0s [M+H]* 277.106 6 259.143 8, 177.054 6 B

28 FILEKE 9.79 C;sHi40s [M-H]- 289.0710 273.0765, 151.04, 137.024 4 B, 1

29 SR 9.86 CyH»Oy [M-H]- 417.1189 255.2325, 237.076 5 B, i

30 67-0-ZIEE L #H  9.87 CpuHnOjp [M+H]® 489.138 7 285.075 1, 269.080 3, 205.085 8 Vgl

31 R 9.93 C;sH;,0 [M-H]- 287.0556 271.1162, 269.150 1, 2552325, 179.056, 151.04 Al i

32 HER 10.04 C;sH;;04 [M-H]- 255.0660 239.0769, 135.008 7, 119.0350 B, i

33 FEJIENEE H 10.05 CpHisO4  [M+H]® 225.1118 209.108 1, 207.101 4, 189.090 9 i, i

34 TEREIEHER 11.58 CigH ;04 [M+H]" 269.0803 251.138 4, 207.101 4, 151.005 1 wHR, i

35 THRAET 10.05 CyHy0o  [M+H]® 431.1329 269.080 3, 225.111 8, 207.101 4, 189.090 9 Wi, I

36 HHEA/RE B 10.09 Ci¢Hi4s0s [M-H]~ 285.076 4 267.0657, 255.0660, 239.076 9, 183.029 8, 161.0455, 119.034 9 {75, Ifi

37 47- WM E 1012 CyHis0s  [M-H]™ 299.0920 283.263 7, 245.0815 B, I

38 BT A A HE 10.32 CxHieOrs [M+H]™ 6132154 595.406 6, 539.116 3, 163.038 9 wHl, R

39 kR 10.38 CisHj 00, [M-H]- 301.0349 283.0607, 217.0027, 151.040 0 B, i

40 FAESLAMVE IR 10.51 C;,HgO4  [M+H]® 217.0493 187.0389, 173.028 7, 116.9859 Vgl

41 WS EIT 10.51 Cy3HyOy [M-H]™ 463.160 7 4452556, 435.2262, 301.034 9, 285.039 9 B, I

42 RBEE 10.56 CisHi 0O [M-H]" 285.0399 283.0607, 255.2325, 239.076 8, 151.040 0, 131.0350 L i
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43 MiEHR 10.56  C;sH;,0s  [M-H]- 271.0607  255.2325, 253.0924, 187.137 8, 151.0400, 119.035 0 7,

44 FR S 1097  CigH;,0s  [M-H]- 283.060 8  255.2325, 239.0769, 161.0455 i, I

45 RREHIER 10.98  Cy;3H 005 [M+H] 247.0595  217.046 7, 163.038 8 i, i

46 FRREHFR 11.03  C;yH,40, [M-HJ 329.066 5  327.2172, 300.998 4, 177.040 3, 161.0455 B

47 REER 11.14  CiHpO;  [M-HJ 315.0505  299.0556, 283.263 6, 161.0455, 151.040 0 I

48 FRHR 11.16  CisHyOs  [M-HJ 269.0432  253.0924, 239.0768, 151.0399, 143.107 7 ol

49 HFH®ER 1121 CyisH;204  [M-H] 255.0659  239.076 8, 183.029 7, 119.0349 173

50 HEmR 11.54  CyHgpOy6  [M-HJ 821.3983  469.0515, 410.1943 wRl, IR

51 HE2EHE 1172 CysH;607  [M+H] 345.096 0  327.0723, 299.090 7, 207.101 4 wil, R

52 PRJIIE NS A 11.86  CpHi02  [M+H] 193.1223  175.1117, 147.116 8, 137.059 7 @i, R

53 JUBRE R 1209  CyHpOg  [M+H] 403.1381  387.166 9 R, i, R
54 THEEEMR 1227  CisHuO,  [M+H]* 237.1857  219.1012, 191.106 5, 163.0389, 149.023 3 il i, R
55 ERAC R 12.45  C;pH40,  [M+H]* 191.106 5 173.096 0, 145.101 1 R, i, bR
56 EHENBEEE 1251 CypHypOs  [M+H]* 389.1223  373.1273, 359.1480, 163.0389 R, R

57 HEHHE 1252 CiHi0;  [M-H] 2551022  239.076 8, 221.066 3 173

58 KGR 1259  C;3HiuO0s  [M+H] 373.1273 3512132, 3172105 v, R

59 HRLAIRE A 12.83  CyHpO4 [M-HI- 337.1440  291.1021, 255.2325, 183.029 7, 119.034 9 i, IR

60 JtHFE 13.03  CyHyOs [M-HI 323.1284 2932119, 291.196 0, 239.076 9, 134.894 7, 108.996 3 J§

61 H R II 13.19  CyHegO14  [M-H] 783.456 0 621.063 6, 469.0510 B
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