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Analysis of metabolites of eupalinolide F in rats based on UPLC-Q-TOF-MS
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Abstract ; Ultra-high performance liquid chromatography-four-stage rod-time-of-flight mass spectrometry ( UHPLC-TOF-MS)
was used to analyze the mass spectrometric decomposition and metabolic transformation of eupalinolide F in rats. Phenomenex
Luna-C4 (2 mm x 100 mm,3 pum) column was used. The mobile phase was acetonitrile-0. 1% formic acid aqueous solution,
gradient elution, flow rate was 0.2 mL/min, column temperature was 30 °C,injection volume was 2 pL. The dynamic back-
ground subtraction trigger information correlation acquisition was used for MS/MS data acquisition. The metabolites were ana-
lyzed and identified by combining PeakView and MetabolitePilot software. Eupalinolide F undergoes phase I metabolism such
as hydrolysis, oxidation , reduction, methylation, etc. , through the combination of glucuronidation, sulfuric acid esterification
and glutathione II and multiple biotransformation pathways,formed a series of 55 related metabolites. The method is highly ef-
ficient and sensitive,and clarifies the metabolic transformation process of the eupalinolide F in rats, and provides scientific
reference for the traditional Chinese medicine Eupatorium lindleyanum drug-effect material basis,new drug research and de-
velopment and clinical application.
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Fig. 1 Extraction ionogram and secondary mass spectrogram of eupalinolide F
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Table 1  The identification results of the metabolic products of eupalinolide F

o BRENIT it et OaRE g wmm s
No. t[? Metah.ohc Formula mass Deviation Peak Score

(min) reaction (m/2) (ppm) Area (%)
M1 1.86 Loss of C,;H,,0; + Oxidation and Methylation CeH,00, 145.046 9 1.5 231000 65.0
M2 2.08 Loss of €, HyyOs CsHg 0, 115.036 4 2.5 217 000 79.0
M3 3.43 Loss of O and C,H,0, + Internal Hydrolysis CyyHyg Og 363.164 4 -1.4 86 100 56.6
M4 3.50 Loss of C,H,0 and C5H, O, + Glucose Conjugation Cy HyyOyp 441.176 8 0.3 126 000 75.0
M5  3.50 Loss of Cy5HyyO5 + Methylation CeH,, 0, 129.052 2 2.9 689 000 64.6
M6 3.50 Loss of C,H,0 and C5HgO, + Demethylation and Oxidation C4H 504 281.097 3 2.6 67 100 69.9
M7 3.55 Loss of C,H,0 and CsH, O + Internal Hydrolysis €15 Hy, O 281.1359 1.6 113000 73.3
M8 3.71 Loss of Water CypHys 04 401.177 0 1.0 39500 68.6
M9 3.97 Glutathione Conjugation Cy,Hy;sN;0,,S 726.261 7 3.4 292 000 71.9
M10 3.97 Glucuronide Conjugation CygH3 0,y 595.205 3 3.5 46 700 75.8
MI11 3.99 Loss of C,H, 0, + Glutathione Conjugation C30HizsN; 0,8 668.253 8 1.5 202 000 48.1
M12 4.04 Acetylation Cyy H3pOg 461.166 1 3.8 76 700  61.8
M13 4.11 Loss of C,H, O + Acetylcysteine Conjugation CypsHy;3 NO S 538.176 7 2.6 78 900 33.1
M14 4.11 Loss of C,H, 0 + Tri-Oxidation and Demethylation CoH,, 04 411.127 3 2.7 115000 48.4
MIS  4.16 Loss of C,H,0 + Internal Hydrolysis o Hag Og 395.169 1 5.0 66200 77.4
M16 4.18 Loss of C,H, 0 + Cysteine Conjugation Cyps Hyy NOgS 480.169 8 0.2 170 000  50.5
M17  4.21 Loss of C,H,0 and CsHO, + Internal Hydrolysis and Di-Oxidation  C,5Hy, Og 329.121 3 0.7 38500 72.2
MI8  4.21 Loss of CsHg 0, + Demethylation Cy6Hap O, 307.118 7 0.0 120 000 75.0
MI19 4.25 Loss of C,H,0 and C5HgO, + Demethylation and Di-Oxidation C4Hi50, 297.095 0 0.1 112000 71.6
M20 4.25 Loss of C5Hg O, + Tri-Oxidation C,7H,,04 369.117 4 4.6 59 600 74.5
M21 4.26 Loss of C,H,0 and C5HgO5 + Demethylation and Methylene to Ketone C,,H;¢O5 263.092 2 -1.1 110 000 53.4
M2 4.37 Loss of C5Hg 0, + Glutathione Conjugation CrHuN,0,S  628.2225 0.8 55800 73.0
M23  4.40 Loss of O and C,H,0, CaoHag 05 345.153 5 4.8 1000000 55.1
M24 4.42 Loss of C5HgO, + Tetra-Oxidation and Demethylation Ci6Hy 049 371.096 2 2.8 105 000 51.4
M25 4.46 Loss of C,H, 0, + Oxidation and Taurine Conjugation CyH3 NOGS 484.163 9 -1.6 77 500 50.5
M26  4.51 Loss of CyH,0 + Di-Acetylation of Amines CyyHap Oy 461.1850 0.9 172000 48.6
M27 4.52 Loss of C,H,0, + Internal Hydrolysis CyoHyg O 379.174 0 -1.9 158 000 75.9
M28 4.6l Loss of C,H,0 and C5Hg O, + Glucuronide Conjugation a1 Hyg Oy 439.160 5 a1 91700 75.0
M29 4.65 Loss of Hydroxymethylene Cy Hy O, 389.143 7 3.3 99 100 57.8
M30 4.65 Loss of C,H,0 + Taurine Conjugation Cy, Hy  NOGS 484.165 2 1.1 45200 50.0
M31 4.66 Loss of C,H,0, + Glucuronide Conjugation CysH34 04y 537.199 8 3.7 92 600 49.3
M32  4.80 Loss of CsHg O, + Demethylation and Di-Oxidation C16Hy0 04 339.106 0 1.4 87700 74.4
M33 4.84 Internal Hydrolysis Cy, H3y 0y 437.181 5 0.4 178 000 82.3
M34 484 Loss of Cy; Hyy O + Bis-Phosphorylation CsH,p0,P, 274.965 8 2.3 379 000 40.3
M35  5.10 Loss of CyH,0 and CHgOs + Sulfate and Glucuronide Conjugation  Cy; Hyg O3S 519.117 1 1.4 202000 75.0
M36  5.21 Loss of CyH,0 and CsH, O + Di-Hydrogenation C,5H,, 0, 267.157 2 1.3 72000  46.1
M37  5.22 Loss of C5HgO, + Tri-Oxidation and Demethylation Cy6Ha0 06 355.101 5 0.4 108 000 49. 1
M38 5.24 Loss of C,H,0 and C5H¢O, + Glucuronide Conjugation Cy Hy Oy, 455.148 2 -1.9 62 800 69.1
M39  5.29 Loss of C,H,0 and C5Hg O + Glucose Conjugation a1 Hyg Oy 425.181 3 1.0 477000 75.0
M40 5.29 Hydrogenation Cy, Hyy Og 421.186 6 0.4 132000 84.8
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2:5% 2 ( Continued Tab. 2)

o TR it P
No. t['{ Metab.ohc Formula mass Deviation Peak Score
('min) reaction (m/2) (ppm) Area (%)

M41 5.36 Loss of C,H,0, CyoHy 04 361.163 8 4.1 136 000 87.0
M42 5.40 Demethylation and Hydrogenation C,; Hy5Og 407.170 3 2.1 92700 77.4
M43 5.48 Loss of C,H,0 and C5Hg 04 Ci5sH,y 04 263.125 5 2.8 87600 77.6
M44 5.58 Loss of C,H,0, + Bis-Demethylation CigHy, Og 333.134 8 1.4 115000 75.0
M45 5.74 Loss of C5Hg 0, Ci;Hy, Og 321.131 0 0.3 67 800 81.8
M46 5.81 Loss of C;;H,,05 + Glutamine Conjugation CioH 4N, 04 243.098 7 0.2 95 600 59.3
Parent 5.88 Metabolite prototype Cy, Hyg Og 419.169 7 3.4 56900 93.8
M47 5.91 Loss of C,H,0 + Loss of Water CyyHy, Og 359.147 6 -1.7 57900 93.1
M48 5.96  Loss of CsHgO; and O + Demethylation and Methylene to Ketone CisH 505 289.107 9 0.9 136 000 76.6
M49 6.08 Methylation Cy3 Hyp 04 433.189 3 1.8 127 000 73.4
M50 6.08 Loss of C,H,0 and C5Hg 05 + Sulfate Conjugation Cy5H, 0,8 343.083 2 0.4 126 000 47.8
M51 6.29 Loss of O and C,H, 0, + Demethylation and Glucuronide Conjugation C,5H;,0,; 507.188 3 2.2 890 700 50.7
M52 6.34 Loss of O and C,H,0, + Acetylation Cyy Hyg Oy 387.191 8 2.1 170 000 64.7
M53 6.83 Loss of C,H,0 and C5Hg 05 + Methylation CisHy 04 277.141 3 -1.6 75600 71.0
M54 7.04 Loss of C,H,0, and C5HgO; + Di-Hydrogenation CisH,, 05 251.161 4 -1.5 119 000 44.4
M55 7.57 Loss of O and C,H, 0, + Methylation Cy Hyg O5 359.169 3 4.6 106 000 56.7
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Fig. 4 Metabolic process diagram of eupalinolide F
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