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Abstract: Objective To study the prototype components and metabolites of Bufei Huoxue Capsules (#Milii I /i %, BHC)
in plasma, bile, urine and feces of rats, and summarize the metabolic rules of different types of compounds in vivo. Methods
After ig BHC, the plasma, bile, urine and feces samples of rats were collected and pretreated. The prototype components and
metabolites were analyzed and identified in positive and negative ion modes by ultra-high performance liquid
chromatography-time-of-flight mass spectrometry (UPLC-Q-TOF-MS) with mass loss filtration techniques. Results A total
of 67 prototypes and metabolites were detected, such as gallic acid, paeoniflorin, calycosin, neobavaisoflavone, isobavachin

and psoralenoside, etc. Among them, there were 10 phenolic acids, seven monoterpenes, 35 flavonoids, 12 coumarins and three
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saponins. The main metabolic pathways included oxidation, reduction, methylation, glucuronic acid binding, sulfuric acid

binding and so on. Conclusion This study preliminarily clarified the metabolites and transformation characteristics of BHC

in rats, which laid a foundation for revealing its pharmacodynamic substance basis based on in vivo process, and provided a

scientific basis for its safe clinical use.
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Fig. 1 Total ion chromatograms of prototype compounds and metabolites in rat plasma, bile, urine and feces
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Table 1 Prototype compounds and metabolities from BHC in rat plasma, bile, urine and feces

- m/z R . .
5 w/min B 4R N — (;1076) FHERE S (m/2) a KR
A0 32 [M—H]" CHeOs  169.0137 169.0143  3.55 125.0238 BaTh U,F
Al 46 [M—H]" CsHsOs  183.0293 183.0296  1.64 167.0334,125.0243 A0 FEAL B,U
A2 47 [M—H] CHigOs  197.0450 197.0457 355 167.0345,151.0435 Al HEAL U
A3 44 [M—H] GHeOs 1530188 153.0190 131 137.0242,109.0293 A0 T4 U
A4 43 [M—H] CHeOs  137.0239 137.0238  -0.73 109.0294 A3 & PU
A5 88 [M—H] CHeO: 1210290 121.0293 248 119.0453 A4 iR, KRR U,F
A6 45 [M—H]" CoH;g0sS 277.0018 277.0043  9.03 183.0294 A2 RS A U
A7 58 [M—H]" CisHisOn 373.0762 373.0747  —4.02 359.0602, 197.044 6 A2 BRI G A U
A8 33 [M—H]" CHeOs 1250239 1250239 0  109.0288 A0 iR U,F
A9 47 [M—H] CsHsOsS 2629862 2629860 —0.76 183.0296 Al TRIREG A B,U
B0 88 [M—H]” CxHxOn 479.1553  479.1559 125 357.1176,121.0292 ISEih: B,F
Bl 61 [M—H] CxHxOn 4951503 4951502  -0.20 333.0903 B0 #fk; AT H P,UF
B2 104 [M—H]" CixHnOis 6311663 6311649  -2.22 613.1588,479.154 1 BaTBATEH F
B3 34 |[M—H] CigHuOn 3751291 3751295  1.07 213.0876 BO A F e 2 P,B,U,F
B4 95 [M—H] CxHxsOi 5111452  SIL1475 450 495.1507 Bl 4k U
BS 106 [M—H]" CxHxOn 509.1659 509.1667 157 463.1651 BO #ft, HEA F
B6 8.1 [M—H] CuHxsOn 479.1553  479.1559 125 357.1176,121.028 5 ATE A B B,F
C0 131 [M+H] CiHOs 2850763  285.0743  —7.02 270.0516,253.0520,225.050 6, 149.0609  EEF U,F
Cl 153 [M+H] CieHOs  269.0814  269.0826 446 251.1698,225.1126,133.1024 CO & tiifex B,U,F
C2 126 [M+H]' CisHioOs 2550657 2550677  7.84 237.1701,209.138 3 COER&EHE; KGtn  UF
C3 40 [M—H]" CisHuOs 2410865 2410856  —-3.73 223.0467,119.086 6 C2 4, dJs; M P
C4 104 [M+H]" CisHiOs 2710606 2710599  -2.58 135.1190 CO 2 B,U
C5 119 [M+H]" CpHxOn 4451135 4451125  -2.25 269.0794 Cl FiRARERR & B
C6 110 [M+H]" CoHuOn 461.1084  461.1059  -542 285.0726,149.128 4, 137.024 2 CO FIRimEmR LA B,U
C7 81 [M+H]" CisHisOs  259.0970 259.0977 270 241.0678 C2 WU U
C8 144 [M+H" CiHOs 3010712 3010701  -3.65 2689764 Co &k U
C9 113 [M—H]" CuHnOs 417.1186 417.1190 096 241.0845 C3 HiRARERR A & P,B,U
C10 88 [M+H]" CuHisOn 431.0978 4310956  —5.10 413.1987 C2 FiRARERR S & B
Cll 106 [M+H]" CuHisOn 447.0927 447.0927 0 271.0608 C4 FiRERERR A & B
C12 122 [M—H]" CisHioOsS 333.0069 333.0078 270 315.003 4 CL RS A U
CI3 42 [M+H] CisHuO, 227.1072  227.1052  -8.81 137.0949 C3 fits U
DO 164 [M—H]" CxHisOs 3201127 3201129  0.62 279.2302,265.146 6 HAME IR R U,F
DI 146 [M+H]" CyHisOs 339.1232 3391215  -5.01 137.0949 DO M &L U,F
D2 143 [M+H]" CpHisOs 3211127 3211117 =311 1851277 DI 3, B B,U
D3 124 [M+H]" CyHisOs 3551182 3551181 —0.28 279.068 0 DI Mk, Ffb U
D4 99 [M—H] CxHnO:S 403.0851 403.0856 124 187.0084 DO Bt P
D5 91 [M—H] CxHisOsS 417.0644 417.0632 -2.88 187.009 1 DO &, Bk P
D6 138 [M-+H]" CxHiOn 499.1640 499.1616  —4.81 323.1784,187.0398 DO AHERERR L B,U
D7 118 [M+H]" CxHiOn 5151553 5151540  —2.52 339.1207,239.178 1 DO %tk HpkRERL B,U
D8 145 [M+H]" CoHxOs 3411389 3411371  -528 339.1208,187.0378 DO kR, Efb F
D9 170 [M-+H]" CpHisOs 3211127 3211125  —0.62 279.2274 DI ks #MERET U,F
E 155 [M-+H]" CyHiOs 3011076  301.1071  —1.66 269.0817 3-5836-9,10- AL U F
FO-1 161 [M+H]" CaHxO: 3251440 3251438  -0.62 205.0932 (S)-FAMEF g = B,F
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BE1
e m/z RE " .
g5 r/min A TR N — B FHIER R (m/2) e Kol
i SbefE (X1079)
F0-2 166 [M+H]" CoHxOs 3251440 3251438  —0.62 205.080 6, 149.022 7 HETEHRE B,F
FI 25 [M+H]" CaHxOs 3411389 3411376  -3.81 149.0227 FO SF4% 4L B,U,F
F2 145 [M+H]" CxHxOs 3411389 3411376  -3.81 269.096 6, 149.022 7 FO &1k B,U,F
F3 33 [M+H]" CoHxOsS 421.0957 4210972  3.56 165.0897 FO @4k, TilRs A B
F4 136 [M-+H]" CoHxOs 325.1440 3251438  —0.62 269.169 5,205.080 6 FO 14 {k B
F5 111 [M+H]" CaHisOn 5011761 5011763 040 223.1523 FO IR & B
F6 147 [M+H]" CeHsOw 5011761 5011763 040 149.1336 FAFIRRR A & B
F7 165 [M-+H]" CyHisOs 3231283 3231275 248 147.1179 F1 g HE, HM B,U
F§ 140 [M-+H]" CoHisOs 323.1283 323.1293  3.09 147.1179,121.1012 FLEA, ik B
G0 85 [M—H]" CiyHisOo 365.0873 3650873 0  203.0333,175.0251,159.044 0 MG P.B,U,F
Gl 136 [M+H]" CnHeO;  187.0395 187.0388  -3.74 159.1180,131.0849 HEIEE P,B,U,F
G2 98 [M+H]" CiHeOs  203.0344 203.0355 542 175.1478,147.0448 Gl &t B,U
G3 57 [M+H" CuHsOs 2050501 2050500 049 187.0378,131.0513 G2 ik B,U
G4 59 [M+H]" CpHiOs 207.0657 207.0657 0  189.0539 G3 &R B,U
G5 93 [M+H]" CpHsOs  221.0450 221.0434  -7.24 203.0336,165.091 1 G2 k& P,B,U
G6 45 [M+H" CuHuwOs 223.0606 223.0597  —-4.03 205.0484,179.047 5 GS ik B,U
G7 49 [M+H]" CnHsOs  237.0399 237.0398 —0.42 191.0352,165.0912 Gs &fk U
G8 122 [M-+H]" CuHe0:S 2829912 2829925 459 223.1365,203.0352 G2 ilR4 & U
G9 99 [M+H]" CrHuOw 379.0665 379.0662  —0.79 203.0352,175.1478 G2 MR & B
G0 89 [M—H]” CyHisO» 3650873 3650873 0  203.0333,175.0251 SAbg IR P,B,U,F
Gll 140 [M+H]" CuHeOs  187.0395 187.0388  -3.74 159.1180, 131.084 9 FAERRE P,B,U,F
HO 150 [M+H]" CuHesOu 7854687 7854641  —5.86 491.3839,473.3630,455.3543,4373395 HEHHE F
HI 170 [M+Na]* CxoHxOs 5133556 5133582  5.06 455.3497,437.3375,419.3300 RHER F
H2 136 [M+Na]" CsHsiOs 499.3399 4993392  —1.40 481.0236,4632137 HI 2 F
P-Mid% B-fEVT U-JRWE F-3EE
P-plasma B-bile U-urine F-feces
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Fig.2 In vivo metabolic pathways of phenolic acids
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TN CisHisOn, T B ISR {E N 373.076 2,
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FRIRIRAE S =N, IR B SR ATAE i oA DU 21 1
R F=Fh R
3.3 BREERAKIEHTIEERKEFRESH
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Fig. 3 In vivo metabolic pathways of paeoniflorin
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Fig. 7 In vivo metabolic pathways of coumarins
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