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HPLC-TOF/MS in identifying steroidal saponins in rat urine after oral administration of Paris polyphylla extract
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[Abstract] Objective To use high-performance liquid chromatography-time of flight mass spectrometry ( HPLC-TOF/
MS) for examining the steroidal saponins in rat urine after oral administration of Paris polyphylla extract, so as to lay a
foundation for studying the metabolism of steroidal saponins in vivo. Methods SD rats were administered with an oral dose of
1.6 g Paris polyphylla extracts/kg body weight. The urine samples were collected 24 h after administration by oral gavage.
The sample analysis was carried out on a reverse phase MG-Cys column (3. 0 mm X100 mm, 3.0 pm) using a gradient mobile
phase system of acetonitrile-water containing 0. 1% formic acid. TOF/MS was applied for qualitative analysis under positive and
negative ion modes. The steroidal saponins in rat urine were identified by using the accurate molecular weight obtained by TOF/
MS and formula database. Results A total of 20 steroidal saponins were identified in the rat urine, and two pairs of isomers
were deduced through their fragment ions and standards: polyphyllin V[ and pennogenin-3-O-o-1.-rhamnopyranosyl(1—>4)-o-1.-
rhamnopyranosyl (1 — 3)-[ a-L-rhamnopyranosyl (1 — 2) ]-g-D-glucopyranoside; and gracillin and pennogenin-3-O-a-L-
rhamnopyranosyl(1—4)-a-L-rhamnopyranosyl (1 —4)--D-glucopyranoside. Conclusion = The established analysis method is
accurate, reliable for identifying steroidal saponins in wivo, which paves a way for further pharmacokinetics and
pharmacodynamics study of Paris polyphylla.

[Key words ] high-performance liquid chromatography-time of flight mass spectrometry; Paris polyphylla; steroid
saponin; urine
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Fig 1 Total ion current chromatograms of steroidal saponins in rat urine after oral administration

1-20: Please see Tab 1 for the represented compounds. A: Positive ion mode; B: Negative ion mode

1 XBRREFHEEEEFEERSRIEINER
Tab 1 LC-TOF/MS analysis results of steroidal saponins in rat urine

Positive ion mode Negative ion mode
No. Compound Rt ¢/min MF
M+X m/z M+X m/z

1 - 11. 568 CisHz O3 M—+Na 925.597 6 M-+HCOO 947.453 5

2 Saponin TH 15.568 Cs7Ho Oz M+NH;, 1 228.608

3 - 18. 153 Cs1Hg2021 M+H 1 031. 545 M-H 1 029.67

4 Pseudoproto-Pb 18. 258 Cs7Ho2 O M+H 1177.602

5 Polyphyllin G 18. 469 Cs0Hg2022  M+H-H,0O 1017.514 M-+ HCOO 1079. 498

6 Polyphylloside [ll 18.597 Cs1 Hg2 022 M+H 1047.534 M-+ HCOO 1 091.526

7 Pariyunnanoside B 24. 644 Cs0HgoO21 M+ H/Na 1017.5059/1 039.485 8 M-+ HCOO 1061.521

8 - 26.925 C39HgO1s  M+H/Na 817.574 5/839.554 5 M-H 815.574 6

9 Polyphyllin V[ 33.771 Cs1Hg2021 M+NH, 1 048. 543 M-+HCOO 1 075.527
10 Chonglouoside H 35,417 CuH70O17 M+Na 893. 454 6 M+ HCOO 915. 468 3
11 Polyphyllin V[ 36. 283 C39He20135 M-+ Na 761.409 4 M+ HCOO 783.416 3
12 - 39. 608 CisH720O17 M+NH, 902.511 3 M-+HCOO 929.484 7
13 - 41.511 C3sHegoO13  M—+Na 747.386 8 M-+HCOO 769. 406 4
14 Polyphyllin 1[I 46.763 Cs1 Hs2 020 M+Na 1 037.507 M-+HCOO 1 059. 546
15 Reclinatoside 48.108 Cs0HgoOz0 M+ Na 1 023.496 M-+ HCOO 1 045.534
16 Dioscin 48.143 CisH7016 M+H 869. 481 4 M-+ HCOO 913.495 9
17 Gracillin 48.716 CisH2 Oz M+H/Na 885.474 8/907.453 3 M-+HCOO 929.488 4
18 Polyphyllin [ 49. 897 CuH70O1s  M-+H/Na 855.479 0/877.451 1 M-+HCOO 899.475 7
19 Polyphyllin V 52.085 C39He2O13  M+H/Na 723.426 3/745.406 4 M-+ HCOO 767.431 6
20 - 57.898 C3sHegO12 M+ H/Na 709.428 2/731.407 6 M-+ HCOO 753.4117

-: Unnamed compound; Rt: Retention time; MF: Molecular formula
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