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Identification of Metabolites of Rutin in Rats by UPLC-Q-TOF/MS
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[ Abstract ] Objective: To study on the metabolites in plasma, urine, feces and bile samples of rats after
oral administration of rutin. Method: After disposable intragastric administration of rutin at a dose of 50 mg-kg ™",
samples of plasma, urine, feces and bile were collected at different time points, and then all the samples were
analyzed by UPLC-Q-TOF/MS. Result: A total of 22 metabolites of rutin were identified, including 7 metabolites
in plasma, 19 metabolites in urine, 12 metabolites in feces and 15 metabolites in bile. Phase [ metabolites of
rutin were hydrolytic metabolites and phase I metabolites mainly included glucuronidation, sulfation and
methylation metabolites. Conclusion: Rutin exists a variety of metabolic pathways in rats. The metabolites mainly
include deglycosylated products and metabolites of quercetin. This study provides important information on the
metabolism of rutin, which will be helpful for the further development and utilization of rutin.
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Fig. 1 UPLC chromatogram ( A) and MS/MS spectrum ( B)

of rutin
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Fig. 2 Main fragmentation law of mass spectrometry of rutin
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Fig. 4 MS/MS spectra of in vivo metabolites of rutin
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300 (2 LA AL ) B m/z 178 1% T JU45AE % A
B, B 5 SR T IR b, 5 R S A —
B, PR Ry S A (M4) 5 7E ¢, 24 8. 13 min Kb i
LA g 0, HBTE ol Bos [ M - H] 7 2 305,
MS/MS 75 m/z287([M -H]~ —=H,0) fil m/z 183
(CHEEWR,KE CHO, BT ), HEWH A
SCERRE T A EZE (M6) 5 7E 1, K 9. 50 min
AR B 1A g RS R B [ M -H] R
667 ,MS/MS /8 m/z 491 ([M -H] ™ -gluA) ,m/z
315([M-H] ™ -2 gluA) fl m/z300 ([M-H] -2
gluA — CH, ) (RE Fr 25 1, i DT HL oy R A B2 25 — 4
MR (M7) 5 7E t, & 10.19,10. 40 min 4b 4% H #1
1A gk id s B Bon [M -H] ™ 623, MS/
MS WK m/z 315 (e 5 S pi ) e ey =, el
Hol L T (M8, MI0) ;5 7F ¢, S 10.73,11.24,
11,51 min b 2% B0 1 A 60335 0, HC 5 3% B os
[M-H] 4491 ,MS/MS B/8 m/z315([M -H] ™ -
eluA) F1 m/z 300 ([M -H] ™ -—gluA - CH, ) By 58
5, MW L o HY SR R 3R A 4G B I R (M1, M4,
M17) s 7E 1, 24 10. 83 min Zb 1 BT A 35 i, H B3
AR B /K[ M -H] 4477 ,MS/MS B/~ m/z315(%
A ERESL) T m/z 300 (% 2% 4 2L R 3 ) 1
AR 8, #F OB G A TP S B (M2 5 7 1

11.27 min &b 80 1 A 68355 0%, I 57 3% B0 R
[M-H] 2 651, MS/MS 1 /&% m/z 609 ( 4% %
Acetyl, Acetyl i Z i3 ) Al m/z 301 (k& Acetyl A1
L) BOBE B e Oy SR T (MILS)
TE t, S 11.49 11. 64 min &b 4 B 1 40 3% i, 1
Brig g s [M - H] ™y 380, MS/MS .78 m/z
301([M -H]" =8S0,) Fl m/z 178 F¢AETE R B 1, #E
T Sy A e 2R A R Mg (M6, M8 ) 5 75 1, iy 11. 81
min Kb H B0 (6 3% 0 RS IS B OR [M -H] ™ R
301 ,MS/MS B 78 m/z 178 Fl m/z 151 $pfFwe &
5, S E R IR PR, € R S s — 3%, I
B HE A B 3 (M19) 5 15 ¢, Dy 11.86 min 4b ) B 1
A3k 0, F T % A R (M - H] T 2 395, MS/
MS % m/z 380 ([M - H]~ - CH,), m/z 315
([M-H] -S0,) M m/z301([M-H]  -CH, -
SO,) My W 1 B 5, #E W O WY LM i R IR TR
(M20) ;7E t, 9 12. 60 min &b H FL1 3% 04, H R
PEROE R [M - H] ™~ 343, MS/MS 1755 m/z 301
(R 2 Acetyl) Fil m/z 178 R 7 85 5, #E W H R
ST H2 28 (M21) 5 7E 1, Ky 12,62 min 20 H B 1 A4
g SR Bs [ M - H] ™ 3 315, MS/MS
R m/z300([M -H] ™ - CH,) fl m/z 151 JH1F %
B RN F R R (M22) . L 1,

1 ATERROLE RAE EEMETHHRE =Y
Table 1 Metabolites in plasma,urine,feces and bile of rats after oral administration of rutin
) [M-H]" R N HRAL
No. tx/min 7T MS/MS i Jr {5 & AR 4 3k
W dmm /eem % PR FEE R
M1 6.68 653.0978 653.0990 —-1.8 C,Hys0y9 653.097 8,477.066 1,301.044 1 #il jiz 22 — %5 245 b % iR - + - 4
M2 7.60  653.099 4 653.0990 0.6 Cy,H,s0, 653.099 4,477.066 9,301. 034 8 il i 25 — % % b i i - + - 4
M3 7.84 477.0668 477.0669 -0.2 C, H;0,5 477.066 8,301.0352,151.002 8 i} iz 22 % 25 Wi & i + + - 4
M4 8.02 463.0879 463.0877 0.4 Cy H,0, 463.0879,300.0262,178.997 4  Spifil iz 4 - + + o+
M5 8.03 653.0997 653.0990 1.1 C,;HysO0py 653.099 7,477.067 1,301.034 0 Hif fr 25— 7% % I i figs - + -+
M6 8.13 305.0654 305.0661 -2.3 C;sH;0; 305.0654,287.054 4,183.029 2 FTafbihE - - + -
M7 9.50 667.1136 667.1147 -1.6 C,sH,,0,9 667.113 6,491.085 4,315.050 2 FPLHi iy 2 — i pmsie - + -+
M8 10.19 623.1613 623.1612 0.2 Cy,H; 0,6 623.161 3,315.050 2 3T - + + o+
M9  10.24 477.0667 477.0669 -0.4 C, H;0,5 477.066 7,301.034 5,151.003 1  #i} ji 22 % 45 Wi ik i + + - 4
MI10 10.40 623.1618 623.1612 1.0 CyH; 0, 623.161 8,315.049 9 LT - + + o+
MI1 10.73 491.0831 491.0826 1.0 C,H;g0,; 491.083 1,315.050 6,300.026 7  F A iy 22 75 24 4 1 iR + + - 4
MI2 10.83 477.1015 477.1033 -3.8 C;sH;;0, 477.101 5,315.050 1,300.028 9  H 3L S 4 jl7 4 - + + o+
MI3 11.18 477.0657 477.0669 -2.5 C, H;;0,5 477.0657,301.033 9,151.002 1  #i iz 22 % 45 B B4 12 + + -+
M14 11.24 491.0828 491.0826 0.4 C,H,0,; 491.082 8,315.050 3,300.025 9  HI 3L iz 22 45 2 b X R + + -+
MI15 11.27 651.1572 651.156 1 1.7 CyH; 0, 651.157 2,609. 146 4,301.034 5  Z AT - - + -
M16 11.49 380.9907 380.991 6 -2.4 C;sHy0,S 380.990 7,301.034 9,178.997 6 4l iz 2 i it fig - + + -
M17 11.51 491.0822 491.0826 -0.8 C,H,0,5 491.0822,315.049 9,300.026 9  HI J: A iz 2 % 24 1 s ik + + - 4
MI8 11.64 380.9906 380.9916 -2.6 C;sHy0,,S 380.990 6,301.035 0,178.998 2 i} iz 22 5 R Ii - + + -
M19 11.81 301.0343 301.0348 -1.7 C,sHyO;,  301.034 3,178.998 2,151.003 4 filfz & + + + 4+
M20 11.86 395.006 6 395.0073 -1.8 C,H;0,0S 395 006 6,380.991 3,315.050 8  H S 4fif Bz 22 % i g - + + -
M21 12.60 343.0450 343.0453 -1.2 C;;H; ;05 343.0450,301.0350,178.997 6  Z Fkifil jz % - + -
M22 12.62 315.0502 315.0505 -1.0 C,H,;;0;, 315.0502,300.026 9,151.002 6  HI J:4f iz & - + + -
W+ FoRH L - RRT,

.05 .
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