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Abstract: Objective To identify the absorbed blood constituents in rat after ig administrated with Xiaozhi Pills using UPLC-Q-TOF-
MS method. Methods Waters Acquisition UPLC BEH Cis column (100 mm x 2.1 mm, 1.7 um) was used. The mobile phase consisted
of 0.1% formic acid water and methanol with gradient elution at a flow rate of 0.3 mL/min. The column temperature was maintained
at 25 °C, and the injection volume was 5 pL. Mass spectrometric detection was carried out using an electrospray ion (ESI) source in
positive and negative ion modes, and the mass scanning range was m/z 100 — 1 200. Ion source temperature was 100 °C, and
desolvation gas flow temperature was 250 °C. Capillary voltage in positive ion mode was set at 3.0 kV and 2.5 kV in negative mode.
The sample cone voltage was 40 V, the cone gas flow rate was 50 L/h, and degassing flow rate was 600 L/h. Internal reference
calibration solution leucine enkephalin was used for real-time correction of relative molecular weight. Results A total of 16 prototype

blood components and 15 metabolites of Xiaozhi Pills were identified. The proposed metabolic pathways of magnolol, apigenin,
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galangin, atractylenolide II, calycosin 7-O-B-D-glucopyranoside, tetrandrine, berberine, and genistein in rats were inferred. Conclusion

UPLC-Q-TOF-MS method can quickly identify the chemical components in the plasma of rats after ig administrated with Xiaozhi

Pills, providing a basis for exploring the pharmacological substances of Xiaozhi Pills.
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Fig.1 BPI chromatogram in negative ion mode
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x1 GHERREANMER 5T H UPLC-MS #17
Table 1 UPLC-MS data of prototype constituents absorbed into blood from Xiaozhi Pills

I te/min - BT FEHEm/z WEEmz WA BT miz 4 4 i K

P1 6.725 [M+H]* 342.1705 342.1691 192.10, 177.07, 148.07 A HEW i

P2 7.196 [M+H]* 342.1705 342.1685 327.14,310.13, 299.12 N By

P3 8.022 [M—H]" 197.0450 197.0443 169.00 BEFIR LR M

P4* 11.299 [M+H]* 447.1291 447.1312 285.10 BRI A R

P5* 14.417 [M+H]* 6233121 623.3102 592.27,580.26, 381.18 B Bri

P6* 15.434 [M-+H]+ 336.1236 336.1236 321.10, 320.10, 306.08, 292.09, 278.08 /NEERH =T R

P7 15.444 [M-+H]* 307.0818 307.0814 289.05,181.07, 163.04, 151.05 BETILERER Hik

P8 15.761 [M—H]~ 269.0450 269.0443 241.05, 225.06, 201.06 JeRL AR KA o Tl A 1A

P9 17.330 [M+H]* 271.0606 271.0607 253.05,215.07, 153.01 mRER LA

P10 17.767 [M+H]* 287.0556 287.0542 259.12,241.03 L 25 T, M

P11 24.985 [M+H]* 271.0606 271.0615 253.04,215.07, 153.01 NS IR

P12 26.844 [M—H]~ 269.0450 269.047 2 241.05, 169.07, 225.06, 201.06 PRI LA
[M+H]* 271.0606 271.0612 243.06, 215.06, 253.04, 153.01

P13 29.761 [M+H]* 233.1542 233.1548 215.14, 131.08 EFNLTEI SN

P14 30.567 [M+H]* 191.1072 191.1083 173.09, 163.11, 149.06, 145.10, 117.06 &5 A fis = ik A

P15 32.952 [M+H]* 2832637 283.2645 247.17,191.17 TR KIRAZ

P16 35.130 [M—H]~ 277.216 8 277.2164 233.22 D4Rz A

i 5 0 R LR

*comparing with the reference substance.
®2 HAERKRMRH ARSI UPLC-MS ¥iiE
Table 2 UPLC-MS data of metabolites in rat plasma after administration of Xiaozhi Pills

M5 tmin BT HigEmiz MEE miz W miz Rz JE Y By

M1 5577 [M+H]* 328.1549 328.1542 297, 283, 265, 255 2 EAE AR ZFEH

M2 6.710 [M+H]* 518.2026 518.2018 342,192 ] 7 B R AL AR ZELETH

M3 8.435 [M+H]* 273.0763 273.0755 271,153 %Ny FrER

M4 8.973 [M+H]* 351.0175 351.0172 271,153,119 BRIk FrER

M5 9.023 [M+H]* 351.0175 351.0172 271,229, 165 RERIL mMRER

M6  13.342 [M+H]* 609.2965 609.2957 578, 566, 381, 213, 192 % FI 4L kB

M7 14954 [M—H]- 417.1186 417.1194 241,181,175 ] 7 B R AL VOV NN

M8  16.800 [M—+H]* 285.0763 2850771 285,270, 253, 225, 197 /KA N 5 S T T
M9  16.850 [M+H]* 2850763 285.0763 270, 242, 165 AL FRER

M10 24537 [M+H]* 255.0657 255.0661 227,211,199, 181, 149 it %0UK J5 [ & FRER

M11 24550 [M—+H]* 255.0657 255.0657 227,199,181, 137 B8 I DR S 5 S T T
M12 26.252 [M+H]* 323.1158 323.1160 307, 279 ML /INBER,

M13 27240 [M+H]* 271.0606 271.0608 253,225,197, 137 FHEA B S v T T T
M14 28773 [M+H]* 249.1491 249.1495 249 FRIEAN R HAR N EEI

M15 30.271 [M+H]* 409.1797 409.1767 409 PR HE M FHARNEEI
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Fig. 2 Proposed metabolic pathway of magnoflorine in rats

M3 EIEE TR T, Z/R[MAHIA m:z
273.08, 71X A CisH120s, S5HHZED T ET4H
EEsEn 2, fE ik b, VR ERE A T miz
271[M+H—H.]*. 153[M+H—H,—C3sHsO]*, itk
HEM M3 N FSRE 1L 5 ). M4 FE— 2
B R[M+H]* m/z351.01, BRI T & TAHEL Y
1 80, #E MSIMS v, W FVRFIEVERE A 255 mi/z
271[M+H-S03]*s m/z 153[M+H—S03—CgHsO]"*~
m/z 119[M-+H—S03—C7H404]*, B H &k 4= SOs H
YEZk, Bk, HE M4 TSR IR R AL AR
Yl HrTREROARA IR DL 3.

M5 EIEE TN, BR[MAHI A mz
351.01, 731N CisH1008S, SRR ERTTHT
FA LG 80, £ 5% oy, A 1) — 200 - m/z 271
229, y M5 % SO3[M+H—S0s]* A’k 4= RDA %4
fFIM+H—S03.CO,]", 5 R %3 KR M AR
M, R REZERRKERRLSRN. M9 fEIEE T
AT, BR[M+H]YA m/z 285.07, 4 FXA

+ 4,

M4 -

B3 FREERREATEORERE

Fig.3 Proposed metabolic pathway of apigenin in rats
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Fig. 4 Proposed metabolic pathway of galangin in rats
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Fig.5 Proposed metabolic pathway of atractylenolide II in rats
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Fig. 6 Proposed metabolic pathway of calycosin 7-O-p-D-

glucopyranoside in rats
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Fig. 7 Proposed metabolic pathway of tetrandrine in rats

o o~

SN O SN 0L
\ \
/ demethylation /
e
oY, Y,
AO LO
MI12

B8 NERBAEKRREAENREIRE

Fig. 8 Proposed metabolic pathway of berberine in rats
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Fig.9 Proposed metabolic pathway of genistein in rats
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