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mass spectrometry

MA Bei-bei', LOU Tian-yu!, LIANG Yao-yue!, WANG Ting-ting!, LI Rui-ji', LIU Jin-hui', WANG
Chen-xiao!, YU Shang-yue', GUO Yu-dong?, WANG Jing', WANG Zhi-bin3

1. School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 102488, China

2. Beijing Institute for Drug Control, Beijing 102200, China

3. Tongrentang Technology Development Company Limited by Shares, Beijing 100071, China

Abstract: Objective Ultra-high performance liquid chromatography coupled with hybrid quadrupole-orbitrap mass spectrometry
(UHPLC-Q-Exactive MS) was used to analyze, screen and identify the metabolites of tangeretin in rats. Methods The plasma at
different time points and urine and feces within 24 h were collected after the rats were given tangeretin solution by gavage. After
solid phase extraction (SPE) treatment, the gradient elution was carried out on the Acquity UPLC BEH Cis column (100 mmX2.1
mm, 1.7 pm) with 0.1% formic acid solution (A)-acetonitrile (B) mobile phase system. The biological samples of the rats in the drug
group were analyzed in the positive ion scanning mode. Results By retrieving the multi-level mass spectrometry information of the
compound, inferring the molecular formula from the accurate relative molecular mass, and combining with the characteristic
cleavage law of the reference standard, a total of 28 metabolites including tangeretin were identified. Conclusion The results
showed that tangeretin mainly underwent demethylation, hydroxylation, sulfonation, glucuronidation, demethoxylation,
methoxylation, carbon monoxide removal, and their composite reactions in rats. Therefore, this study had elucidated the metabolism

of tangeretin in rats in detail and analyzed its metabolic process, which could provide reference for further pharmacodynamics,
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pharmacokinetics and toxicology research.

Key words: tangeretin, UHPLC-Q-Exactive MS; solid phase extraction (SPE); metabolites; metabolic process
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Multi-level mass spectrum of tangeretin in positive ion scanning mode
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Figure 2 Cleavage pathway of tangeretin in positive ion mode
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Table1 Summary of tangeretin metabolites in rat urine, plasma and feces
] WA TRE (W) 5 e Clog P ,
ety win TR — e LC-MS? SRR s R omx

MO 971 CxHzO; 373.12823 37312766 -1.39 343,373,358, 297,357,327 HE4 % - + + 4+

M1 558 CisHi7Or 34509698 34509543 420 345,315, 330,312, 284 X F AL R R - + + 4+

M2 562 CyHisOs 347.07628 347.07578 -1.05  347,317,332,299, 329 SERELRRN, B — - - 4
AL R

M3 583 CisHiOr 34509698 34509625 -1.82 345,315, 330,312, 297 X F AR R - + + 4+

M4 604 CiHisO;  331.08138 331.08069 -1.63 331,316,301, 298 ZEFIRE R - -+ 4+

M5 619 CisHiOs  361.09188 36109119 -1.67 361,331, 346,328, 300 MEREMLRP, # - - - 4+
HEAb R

M6 639 CxHyOu 55113954 55113837 -2.11 375,360, 345,327 EHRMRN, BE - - 4+ -
MR 7 R
W5 RN

M7 641 CisHiOs  361.09188 361.09116 -176 361,331, 346,313,328 MERELRP, & — - - 4+
HEAb R

M8 648 CxHzOiz 53514463 53514362 -1.86 359, 344,329,311 EHRMARN, WE - + - -
BRI & R

M9 669 CisHiOr 34509698 34509613 -2.17 345,315,330, 284, 312 X3 AL - + + 4+

M10 682 CisHwOs 31512268 31512207 -2.00 133,123, 107,279, 297 LREMMORRL, B — - + 4+
—S 4K

M1l 686 CuHiOs 37510743 37510696 -1.29 345,375,360, 327, 299 EHRLRN, BE - + + 4+
LA

M12 690 CiHiOuS 45506423 45506366 —1.32 375, 345, 360, 327, 89 FHELRN, BE - + + 4+
MR TRER R L4
AR

M13 694 CiHiO;  359.11248 35911194 -1.64 329,359, 344, 311,298,326 % HIHEAL 180 + + o+

M14 698 CyHisOs 347.07628 347.07547 -194 347,332, 317,314, 329 ZERREMAREN, B — - - 4
BEAL R

M15 701 CisHi7Or 34509698 34509656 —0.93 359,329, 344, 311, 89 X F B AR - + + 4+

M16  7.05 CiHisOwS 439.06933 439.06870 -147 359,329, 344, 311, 89 LREMRN, BER - + + 4+
Bk 458 SN

M17 743 CisHiyO7  345.09698 34509650 -1.10 315,345,330, 312 W3 B AL - + + 4+

MI18 749  CuwHwOs  375.10743 37510709 -0.94 345,375,360, 327, 299 LREMRN, BE - + + 4+
TR

M19 810 CiwHwO; 359.11248 35911182 -1.98 329,359, 344, 311, 298 FLRE R R 213 + + 4+

M20 822 CxHxOs 389.12308 389.12210 -256 359,389, 374, 341, 328, 313 #HAL i - -+ 4+

M21l 827 CxHxOs 389.12308 389.12231 -2.02 359,389, 374,341, 328, 313 #HAL i - -+ 4+

M22 835 CiHrOs  361.09173 361.09119 -1.67 329,359, 344, 331, 361 MEREMLRR, & — -+ 4+
B0 R

M23 858 CiwHiO; 359.11248 35011194 -164 329,359, 344, 311, 326 F: B N 223 4+ 4 +

M24 905 CiHwO;  359.11248 35911200 -147 329,359, 344, 311, 298 LRE R R 3.03 + + 4+

M25 911 CisHyOr 34509698 34509653 -101 345, 315,330, 297, 312 W B R R - + + 4+

M26 914 CauHsOs  403.13868 40313779 -2.37 373,388, 355,327 R A R B - + - 4+

M27 928  CuHiOs 37510743 37510718 -0.70 375, 345, 360, 327 FHEMLRN, BE - + + 4
LA

+FRIE]; — FRARI B

+means detected; — means not detected

ARG B E AL . E R R R A6
B m/z 345, 315. 330 SEHRHERE A, IERHEATHOZY

R SRS LR R — B8, He A1 E N
FRLLFR U E R RAL RN ) (RE T 2 9301 CH.
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Fig.3 Total ion chromatograms of biological samples from rats
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Fig. 4 Secondary mass spectrum of metabolite M26
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Fig. 6 Metabolic pathway of tangeretin in rats
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