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Analysis of Absorbed Components of Rhizoma Anemarrhenae-Cortex Phellodendri Chinesis Herb-Pair
Based on UPLC-Q-Exactive Orbitrap-MS

XIA Tianli', WANG Yan®, WANG Di', ZHAO Deping’, SU Ting', ZHAO Jihui*, LEI Xia** , ZHANG Ning'"’"
(1. Jiamusi University, Jiamusi 154007, China; 2. School of Pharmaceutical Sciences, Hunan University of Medicine, Huaihua
418000, China; 3. School of Pharmacy, Heilongjiang University of Traditional Chinese Medicine, Harbin 150040, China; 4. Institute of
Traditional Chinese Medicine, Wuxi Traditional Chinese Medicine Hospital, Wuxi 214071, China)

ABSTRACT :OBJECTIVE To study the components of Rhizoma Anemarrhenae-Cortex Phellodendri Chinesis ( RA-PC) herb-pair
absorbed into blood in normal rabbits. METHODS Rabbits were fed with the decoction of RA-PC herb pair (4.5 g+ kg™') once a
day for 7 days, then blood samples were taken. High-performance liquid chromatography-quadrupole-electrostatic field orbital trap
( UPLC-Q-Exactive Orbitrap-MS) technique was applied for the analysis, and fragments were split in both positive and negative ion
modes. The compositions into blood were determined according to retention time, accurate relative molecular mass, and secondary mass
spectra. RESULTS A total of 54 components were identified in the drug-containing serum of rabbits, including 46 prototype compo-
nents,, which were alkaloids, flavonoids, saponins, glycosides, phenolic acids, phenylpropanoids, lactones, and phenolic derivatives.
The nine metabolites were derived from berberine, jatrorrhizine, berberrubine, and mangiferin, respectively. CONCLUSION RA-
PC contains 46 chemical components that can enter blood of normal rabbits, and may also contains four chemical components which are
metabolized into nine metabolites.
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Fig. 1 Extracted ion chromatograms of blood components Rhizoma Anemarrhenae-Cortex Phellodendri Chinesis
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Fig.2 The total ion current chromatograms of blood components Rhizoma Anemarrhenae-Cortex Phellodendri Chinesis
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Tab.1 The total ion current chromatograms of blood components Rhizoma Anemarrhenae-Cortex Phellodendri Chinesis

No. Molecular tR_ Theoretical - Experimental Adduct Erroi m{z Component Source  Category
formula /min mass(m/z) mass(m/z) (x1079) (MS?)
1 CyHyNO, 8.92 352.15433 35215353 [M+H]* 0.086 336.12225,308.127 11 Palmatine PC  Alkaloid
2 CypHypNO; 3.80 387.13125 387.18994 [M+H]*+ -0.428 145.028 03, 177.054 14 Trihydroxy jatrorrhizine PC  Alkaloid
3 CyHiN;O 830 32411313 324.12195 [M+H]+ -0.754  308.090 70, 280.095 89 7,8-deoxyrutaecarpine PC  Alkaloid
4 CyHjpNOs  7.52 35211794 352.11685 [M+H]* 0.692 336.085 60, 308.090 73 Berlambine PC  Alkaloid
5 CypHNO4 820 336.12303 336.12183 [M+H]*+ 0.41 320.090 70, 306.518 68 Berbine PC  Alkaloid
6 CyHNO,* 9.66 350.138 68 350.13757 [M+H]*+ 0.651 334.10629,320.0907 Chelerythrine PC  Alkaloid
7 CyHz0p 1153 513176 62 513.13879 [M-H]- 0.321 367.13950 Baohuoside [ RA  Flavonoids
8 CioH;sNO, 836 322.10738 32210632 [M+H]* -0.696 307.082 89, 279.087 95 Menisporphine PC  Alkaloid
9 CypHyNO, 8.03 339.1465 339.14087 [M+H]* -0.79  323.113 01, 308.090 27 Flavonoids PC  Alkaloid
10 CyHpsNO4 7.19 356.18563 356.18433 [M+H]* 0.106 311.126 56, 296.103 39 Menisperine PC  Alkaloid
11 CHpNO,  7.36 324.12303 324.12216 [M+H]+ -0.754 308.090 70, 294.075 29 Berberrubine PC  Alkaloid
12 CyHyO09  5.44 367.10345 367.10327 [M-H]- -0.362 191.055 31, 173.044 59 3-O-Feruloylquinic acid PC Phenolic acids
13 CigHigOg 322 353.0878  353.08006 [M-H]- -0.002 191.05524, 179.034 03 Chlorogenic acid PC Phenolic acids
14 CyH;pNOs 414 316.11794  316.28369 [M+H]* 1.303 298.274 02, 280.262 12 Hippeastrine PC  Alkaloid
15 CyH30, 6.8 533.16644 533.15155 [M-H]- 0.218 371.10046, 325.091 77 Aegineoside PC  Flavonoids
16 CyHyNOg 515 44819659 448.19528 [M+H]*+ 0.066 107.049 18, 286.14279 1 PC  Glycoside
17 CisHiyNOs  6.79 260.128 11 260.12738 [M+H]* 2.317 242.116 73, 224. 106 48 Pilocarpine PC  Alkaloid
18 ClgHyNO3 6.35 31417507 31417395 [M+H]*+ 0.517 299.112 82, 269.116 82 Isoliensinine PC  Alkaloid
19 CyHgOp3 10.22 739.42741 739.42816 [M-H]- 0.002 577.376 65, 529.609 62 Timosaponin AT RA  Saponins
20 CysHpO 3.86 583.13045 58312939 [M-H]- 0.050 421.077 61, 331.045 84 Neomangiferin RA  Flavonoids
21 CusHyuOp9  8.06 917.47515 917.476 14 [M-H] - -0.085 71.012 41,89.023 Anemarsaponin D RA  Saponins
22 Cp3HigO0g  1.66 301.09289 301.09366 [M-H]- 1.756 123.007 48, 138.031 19 Tachioside PC Phenolic acids
23 CioHygOyy  4.88 421.07763 421.07797 [M-H]- 0.225 301.035 10, 331.045 90 Isomangiferin RA  Flavonoids
24 CysHyO3 978 901.48023 901.484 13 [M-H]- -0.026 101.023 06, 113.023 09 Anemarsaponin B RA  Saponins
25 CysHy09 837 919.4908  919.48975 [M-H]- 0.048 757.43256, 595.383 79 Anemarsaponin BIl RA Saponins
26 CyHgNO, 7.69 338.13868 338.13745 [M+H]* 0.320 323.113 83, 294.111 02 Jatrorrhizine PC  Alkaloid
27 CyHyOpp  6.58 431.09837 431.09793 [M-H]- 0.346 311.056 12, 283.061 00 Afzelin RA  Flavonoids
28 CyHpNO; 556 34216998 34216919 [M+H]* 0.133  297.111 05, 265.085 17 Magnoflorine PC  Alkaloid
29 CigHyuOs  10.30 329.23334 329.23328 [M-H]- -0.936 311.22241,293.211 7  Sanleng acid PC Phenolic acids
30 C;HgNO 9,00 181.14611 181.08591 [M+H]* -0.060 121.101 23, 93.070 31  N-Candicine PC  Alkaloid
31 CioHigOy  4.88 421.07763 421.07797 [M-H]- 0.225 331.04590, 301.035 10 Mangiferin RA Flavonoids
32 CyuHyuOp  6.81 521.20283 521.20319 [M-H]- 0.219 329.139 34, 175.07552 2) PC  Glycoside
33 CysHyNgOg 4.17 43115319 431.15564 [M-H]- 0.811 191.054 50, 119.048 93 2-(p-hydroxyphenyl) ethanol1-O-B-D-glucoside PC  Glycoside
34 CysHy0p 7.74 93548571 93548541 [M-H]~- -0.032 773.437 68, 449.330 32 Timosaponin N RA  Saponins
35 CyHgOpy 1191 755.42232  755.4223  [M-H]- 0.089 325.25552,593.371 22 Timosaponin G RA  Saponins
36 Ci7HigO, 1155 25110775 251.10741 [M-H]- 1.001 236.082 70, 157.064 74 Nyasol RA  Phenylpropionin
37 CiHgN O 9.90 221.07093  221.07381 [M+H]*+ -1.435 177.044 76, 150.036 79 6H-Indolo(3,2,1-de) (1,5) naphthyridin-6-one PC  Alkaloid
38 CjeHisNO; 4.02 268.09791 268.12744 [M-H]- -1.491 250.099 72, 235.0752  4-[ N-(p-Methoxy-benzylidene ) amino ]-phenyl acetate ~ PC  Phenolic acids
39 Cj3HjNO3 10,12 230.081 16 230.08046 [M+H]* 2.751 215.057 01, 200.033 66 I'-fagarine PC  Alkaloid
40 CisHigO;  4.83 303.04562 303.050 17 [M+H]* 0.543 285.039 85, 275.055 94 Quercetin PC  Flavonoids
41 CyHz0g 1100 469.19567 469.18945 [M-H]- -0.080 425.2059%4 Limonin PC Lactones
42 CyHi3NO, 5,51 260.09173  260.18506 [M+H]* -2.209 242.17557, 237.908 63 Skimmianine PC  Alkaloid
43 CigHi04 836 269.08193 269.21075 [M-H]~ -1.379 253.216 60, 231.007 11 2'-O-methyl-isoliquiritigenin RA  Flavonoids
44 CyHz09 13.53 485.18170 485.28271 [M-H] - -0.104 397.166 38, 383.149 08 Rutaevin PC Lactones
45 CiyHpO09 12.74 37314930 373.27258 [M+H]* 0.539 355.26242,337.2525 Syringin PC  Phenols
46 CyHxOp;  7.86 463.08819 463.30652 [M-H]- -0.503 377.271 30, 359.261 08 Hyperoside PC Flavonoids
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Tab.2 Metabolites of berberine, jatrorrhizine, mangiferin and berberrubine in serum of rabbits

Molecular IR Theoretical ~ Experimental Error m/z . Prototype
No. R Adduct Identification . N
formula /min  mass(m/z)  mass(m/z) (x1079) (MS?) ingredients
M1 CyoHgNO, 11.70  322.107 38 32219095 [M+H]* —0.439 307.166 87 Thalifendin or berberrubinen Berberine
M2 Cy5HyNOyg 6.74  498.139 47 498.13876  [M+H]* 0.231 322.106 78  Thalifendin-O-glucuronide or Berberrubinen-O-glucuronide Berberine
M3 C3H3NOy  16.36  660.155 91 660.42346 [M+H]* —-0.328 308.710 30  Demethylenecoptisine-di-O-glucuronide Berberine
M4 Cy5HpeNOyg 6.26  500.155 12 500.153 84 [M+H]* 0.121 324.122 44  Demethyleneepiberberine-O-glucuronide Jatrorrhizine
M5 CogHygNOyq 6.52  514.170 77 51416949 [M+H]* 0.117 338.138 12 Jateorhizine-O-glucuronide Jatrorrhizine
M6 CyHyOyy 5.86 435.002 18 435.09296 [M-H]- -0.565 259.061 07 Methylation Mangiferin
M7 CyoHys0yp 1.4 435.002 18 436.95300 [M-H] - -0.351 315.041 02 Monomethylated Mangiferin Mangiferin
M8 Cj3HgOg 5.59 260.03153 261.03009 [M-H]- 0.436  221.841 96  Norathyriol Mangiferin
M9 Cy5HpO 1N 6.74  498.139 47 498.13876 [M+H]* 0.123 322,106 78  9-0-B-D-Glucuronic acid berberine Berberrubine
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Fig.7 Secondary fragment ion map of limonin( A) and pyrolysis pathway(B)
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