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Identification of Prototype Components and Their Metabolites in Rat Serum, Urine and
Feces After Oral Administration of Phellodendri Amurensis Cortex Aqueous Extract by
UPLC-Orbitrap Fusion Lumeos Tribrid-MS

KANG Li-xin, XU Zhen-peng, LIU Yan, YANG Jing, YANG Bing-you, KUANG Hai-xue
(Key Laboratory of Basis and Applied Research of Northern Medicine, Ministry of Education,
Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract] Objective: An ultra-performance liquid chromatography coupled with Orbitrap Fusion
Lumos Tribrid mass spectrometry (UPLC-Orbitrap Fusion Lumos Tribrid-MS) was applied to analyze the
prototypes and their metabolites of Phellodendri Amurensis Cortex aqueous extract in the serum, urine and feces
of normal rats, and to investigate the pharmacodynamic material basis of Phellodendri Amurensis Cortex in rats.
Method: Chromatographic separation was performed on the ACQUITY UPLC® CSH™ C,, column (2.1 mmx
100 mm, 1.7 pm) with the mobile phase of 0.1% formic acid aqueous solution ( A)-acetonitrile (B) for gradient
elution (0-15 min, 2%-25%B; 15-25 min, 25%-50%B; 25-28 min, 50%-98%B), flow rate was 0.3 mL-min™,
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the injection volume was 10 wL and the column temperature was 40 °C. Heated electrospray ionization (HESI)
was used to collect data in the positive ion modes with the scanning range of m/z 100-1 000. By comparing
chromatogram differences between the blank samples and the samples after administration, prototypes and their
metabolites of biological samples after oral administration of Phellodendri Amurensis Cortex aqueous extract
were identified. Result: After oral administration of Phellodendri Amurensis Cortex aqueous extract, a total of
70 compounds including 15 prototypes and 55 metabolites in rat serum, urine and feces were detected. Among
them, 15 prototypes included 12 alkaloids and 3 limonoids, and 55 metabolites included 52 alkaloids and 3
limonoids. Desaturation, methylation, oxidation, sulfonation and glucuronide conjugation were observed as the
primary metabolic pathways for the chemical constituents of Phellodendri Amurensis Cortex aqueous extract.
Conclusion: Alkaloids in Phellodendri Amurensis Cortex aqueous extract undergo phase I and phase Il
metabolism in rats, and limonoids mainly undergo phase I metabolism in rats. This paper can provide
experimental basis for further analyzing the process in vivo of Phellodendri Amurensis Cortex and elucidating its
pharmacodynamic substance basis.

[Key words] Phellodendri Amurensis Cortex; alkaloids; ultra-performance liquid chromatography

coupled with Orbitrap Fusion Lumos Tribrid mass spectrometry (UPLC-Orbitrap Fusion Lumos Tribrid-MS) ;

prototypes; metabolites; limonoids; rats
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F1 XEMKRMERRMLE REMEEPEIHR S R EKBE =K UPLC-Orbitrap Fusion Lumos Tribrid-MS ¥ &
Table 1 Identification of prototypes and their metabolites of Phellodendri Amurensis Cortex aqueous extract in rat serum, urine and feces

by UPLC-Orbitrap Fusion Lumos Tribrid-MS

1, . [M+H]" [M+H]" 6 , N
g R XL} s . MS/MS i R B ¥ R
' /min . A M B [MTSEME /ppm T *
A 472 K5 C,H,NO, 2721291  272.1288 -0.9 255.1037,122.9787,107.050 3 LIIRE)
5.96 HEH1TL CyH,NO,  342.1700  342.1709 2.6 327.1485,192.102 1 TR
(UNTIREE)
¢ 7.06 A EEH CyH,NO, 3421700 3421710 3.0  327.1474,311.128 7,297.1129,282.089 4, JRW . IfiL 1
265.0865,237.091 5
Cl 426 RZEWH XL WM™ C H,NO,  328.1544  328.1552 2.5 313.1318,297.113 7,265.086 7,237.091 6 PR
L
C2  7.00 ClHYHIEIMERE FRZE & 771 C,H,)NO,,  504.1865  504.1873 1.5 328.1551,313.077 3,297.082 1 PR

C3  0.84 RZHWAH I Y C,H,)NO,  356.1857  356.1866 2.6  341.1629,325.1446,311.128 5,296.105 3, Z&ff i 75
279.1022,251.107 1

C4 537 R2ZEAEHLAY AT C,H,,NO,  358.1649  358.1657 2.3  343.1425,313.107 8,298.084 3,281.081 5, ZE{f | Ifil 7
253.086 6
C5  3.10 C4 Mgk M IAL ™Y C,H,,NO, 3441493  344.1504 3.3 329.126 1,299.092 7,267.0654,239.0702  Z&{#
C6  6.88 C4MYBLILFI ™4 CH,NO,  356.1493  356.1501 2.3 341.0914,311.128 6,296.092 5,279.102 5, F{f
251.105 1
C7  3.89 C4&E k=) C,H,,NO,  374.1598  374.1609 3.0 359.1373,329.103 0,297.076 1 FEfE
D 7.58 N-HTIE U S B SE R C,H,NO, 3582013 3582024 3.1  343.1793,327.1842,313.144 6,189.091 5, F&{#i
137.060 1
DI 815 N-HIZEPIA MMM C,HNO,  356.1857  356.1871 4.0 341.1633,325.1450,311.129 0 FEfE
AT
E 7.75 AHEPUE L ST C, H,;NO,  356.1870  356.1884 4.0 192.1030,177.8053 L i
El 999 fBelEm SiTHBM C, H,NO, 3541713 354.1708  —1.4 339.1382,190.080 4,175.062 5 e[
74
E2 1142 fEMWAEBEDITHH R C,H,NO, 3702027  370.2020 1.8 355.178 6,206.118 1,191.094 6 Eld
=)
E3 792 AHEMAEDITHEA C,,H NO,, 5322191 5322189 -0.3 356.1868,341.1639,192.1025,177.0790  JR#
WS R 45 45 T )
F 9.81 27 FP 3 /)N BE G C,HNO, 3241230  324.1239 2.7  309.100 4,308.092 7,294.076 9,280.097 6, IR F&ff
266.082 0
F1 837 LWHI/NEMAMER CHNO, 310.1074  310.1082 2.6 295.084 6,294.076 6,280.061 1,267.0904  ZF&ff
AL )
F2  11.24 W HE/NEERNME CH,NO,  322.1074  322.1080 1.9 307.0846,292.0610,279.089 5 PR FE
74y
F3  15.16 F2 I Ei R 1L~ %) CH,(NO,S 402.0642  402.0652 2.5 322.1080,307.084 6,292.097 1,279.0895  JRIK
F4  9.24 F2 I AMIEE R4S A1) C,H,NO,,  498.1395  498.1399 0.8 322.108 1,307.084 8 R
FS  6.51 RWHH/NEERRAET ") C ,H,)NO,  326.1387  326.1389 0.7 311.1158,310.106 8,296.091 8 e[
F6  8.92 FSIYM A MM MR4E & 751 C,iH,NO,,  502.1708  502.1720 2.4 326.1394,311.1158,310.108 2 PR
F7 896  EW W H/NEEM M P I C,H,NO, 3381387  338.1395 2.4  323.1165,322.1082,308.092 9,294.113 3, F&{f
L= 280.092 7
F8  9.89 F7IWA 4B MR LS 4771 C, HyyNO,,  514.1708  514.1730 4.3 338.140 1,323.116 6,322.108 8,308.093 0, K
294.113 6

F9 727 EWHR/NEEMKEL CHNO,  340.1180  340.1192 3.6  325.0955,324.087 7,310.072 0,296.092 7, F&ffi
7o) 282.077 1

F10  7.08 FO W #j 4 b MR 45 A 771 C,sH,NO,,  516.1501  516.1511 1.9 340.118 7,325.095 2,324.087 2,310.071 3, K&
296.092 4
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. t . [M+H]* [M+H]" 0 - -
Hs " (R 5T ) . MS/MS B 7 85 ke U
7 fmin ad HFR MRS /IMTS2MAE /ppm =
F11 1441 £ F /DR LB C, H,)NOs  366.1336  366.1345 2.5 351.110 8,350.103 1,336.087 4,322.107 9, F&ff
17 308.092 0
F12 13.36  EWHH/NEEMHK C HNO,S 4040799  404.0808 2.3 324.1235,309.100 0,308.092 2,294.076 4, F&{f
L= 280.097 2,266.081 6
G 11.32 /NBELL C,H, NO, 322.1074 3221081 2.2 307.0848,279.089 7,249.079 2 PR
il 3%
Gl 9.38 /NEELTELMY 5 H 34k 4 CH,;NO,  308.0918  308.0927 3.0 280.0690,250.0867 Eyld
G2 12.85 G1 B AI=1 C,H,NO, 3060761  306.0773 4.0 278.0823,248.0716 Eld
G3 1031 Gl A A MERE MR LS & 72 C,,H, NO,,  484.1239  484.1249 2.2 308.092 6,280.097 7,250.087 5 R
G4 13.00 /NEELLHR A H 3L =8 C,H,,NO,  336.1231  336.1242 3.3 321.1007,320.0929,306.077 1,292.097 8, ZF&fi
278.082 1
H  11.53 Z5iR A C,Hy,NO, 338.1387  338.1397 3.0  323.116 1,322.108 4,308.092 7,294.113 3, JR F&ff
280.097 7

HI  9.67 ZiMRBI LW 34k C,H,NO, 3241231  324.1237 1.9 309.100 1,308.092 5,294.076 8,280.097 4, IR .Z&(H

266.081 8
H2 671 HI MK =) C,H,NO, 326.1387  326.1400 4.0  311.1156,310.107 2,296.091 6,282.103 4, F&ffi
268.085 7
H3  6.12 HI R Y C HNO; 340.1180  340.1192 3.6  325.0955,324.087 7,310.0720,296.092 7, Z&{fi
282.077 1
H4 11.05 H1 ) ZBEAL =4 C, H,NO, 366.1337  366.1343 1.7  351.110 8,350.103 0,336.087 2,322.107 9, F&ff
308.092 4
HS  9.42  HI1 Y % %5 bl B 45 & 324.1237,309.100 4,308.092 8,294.077 3, IR
. IR SRR S C,H,NO,,  500.1552  500.1567 3.0
¥ 280.096 9
H6  13.00 24 ML 680 JBE 46 1 7= 4 C,,H,(NO, 336.1231  336.1243 3.6  321.1007,320.0929,306.077 1,292.097 8, Z&ffl
278.082 1
H7 13.05 Z5AR 580 H B4k = 9y C, H,NO, 3521551 3521552 0.2  337.1315,336.1239,322.108 1,308.128 8, F&ffl
294.113 1
H8  10.09 H7 KL J5E =) C, H,,NO, 354.1708  354.1694 -3.9  339.1382,338.1306,324.087 3,310.134 3, Z{#
296.074 5
H9 27.10 H7 W4 L9 C, H,,NO, 368.1501  368.1501 0.1  353.1265,352.118 7,338.103 0,324.123 6, F%{#
310.108 0
H10 14.57 H7 /) L= C,;H,,NO, 394.1657  394.1670 3.3  379.143 5,378.1357,364.119 8,350.140 3, Z{#
336.124 7
HI1  9.47 2509 A AL T4 C,H,NO; 354.1336  354.1346 2.9  339.1112,338.103 5,324.087 7,310.108 4, Z&ffi
296.092 7
HI12 11.36 25881 £ BE1L ™) C,,H,,NO, 380.1493  380.1499 1.6  365.1263,364.118 6,350.102 8,336.123 4, Z%{#
322.107 1
I 12,99 B 6 C,H,NO, 320.0923  320.0923 0.0 292.0979,290.082 3,262.087 3 Eyld
T 13.00 /NEERH C,,H,(NO, 336.1230  336.1242 3.5 321.1007,320.0929,306.077 1,292.097 8, F&ff Il %
278.082 1
JU 1213 /NEERY LW 34k CH,,NO, 322.1074  322.1080 1.9 307.0846,292.0610,279.089 5 PR FE
CUNTIRT)
120 1379 /NBERR Y AR C, H,,NO, 350.1387  350.1397 2.9 335.1162,334.108 4,320.097 6,306.113 4, F{#
292.097 6
J3 14.84 /NBEGAY AL ) C,H(NO; 352.1180  352.1187 2.0  337.1317,336.1239,322.108 1,308.128 8, F&ffi
294.113 1
J4  8.65 3R C,Hy NO;  354.1337 3541344 2.0 339.1110,338.103 3,324.087 5,310.108 3, Z&ffl
296.092 6
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#gk1
. i . [M+H]* [M+H]* ) . o
e R A ST . MS/MS  J B ¥ 23V
/min e HFR MBS /IMT 52 /ppm il x
J5  11.05 J3 (4 H AL =4 C, H,NO; 366.1337  366.1343 1.7  351.1108,350.103 0,336.087 2,322.107 9, F&ffi
308.092 4
J6 1434 /NEERRA £ BEAL ) C,H,NO; 378.1336  378.1345 2.4 363.1110,362.103 1,348.0873,320.0923  &ffi
K 13.24 {1537 C,H,NO, 352.1543  352.1552 2.4  337.1316,336.1239,322.108 1,320.129 0, Z&{8 ifi 75
308.128 8,294.113 1
K1 1128 BLE{TH L P 4L C,H,NO, 338.1387  338.1395 2.4 323.116 5,322.099 0,308.082 9,294.103 7, F&ff
280.087 9
K2 14.20 EL 57T Ay B4R A0 =4 C, H,,NO, 350.1387  350.1397 2.9 335.1162,334.108 4,320.097 6,306.113 4, E{#
292.097 6
K3 13.82 L E{T iy H AL 1) C,H,NO, 366.1700  366.1708 2.2 351.1472,350.1394,336.123 7,322.128 7, 3&{fi
308.128 7
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Fig. 2 Possible metabolic pathways of demethyleneberberine in rats
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