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Analysis of the Chemical Constituents of Bupleurum Saponins in

Bupleuri radix with Turtle Blood by UPLC/Q-TOF-MS/MS
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(College of Medicine, Jiangxi University of Traditional Chinese Medicine, Nanchang, 330004, China)

Abstract: A rapid method for the analysis of saponins based on UPLC/Q-TOF-MS/MS was established by using Bupleuri radix with
Turtle Blood processed products as raw materials. The analysis was performed on an Acquity UPLC BEH C;g column (100 mmx2.1 mm, 1.7
um) by gradient elution. The mobile phase consisted of 0.01% formic acid solution (A)-acetonitrile (B) at a flow rate of 0.3 mL/min, and the
injection volume was 2 pL, the column temperature was at 40 ‘C.The mass spectrometer was operated in negative mode. Results showed that
the compounds with a mass error of less than 510, a correct isotope distribution and fragment ion were used as the target compounds, using
the established screening database. Combined with software Formula Finder, Mass Calculators and other functions, online databases (Human
Metabolome Database, PubChem, MassBank, ChemSpider, etc.), and two stage fragmentation rule, a total of 44 saponins were separated and
identified in Bupleuri radix with Turtle Blood, including epoxy ether type, isophthalene type,12-ene-type and 12-ene-28-carboxylic acid type
saikosaponins. In conclusion, the results demonstrate that UPLC/Q-TOF-MS/MS method is quick, accurate, and efficient for the identification of
saponins in Bupleuri radix with Turtle Blood, and provides a feasible method for the selection of quality control indicators and the efficacy of
active compounds in Bupleuri radix with Turtle Blood.
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Fig.1 Total ion chromatogram of UPLC/Q-TOF-MS/MS by
negative mode for extraction of Bupleuri radix with turtle blood
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Table 1 Mass Spectrometry data and Identification results of saponins in Bupleuri Radix with Turtle Blood

%%  Tp/min ] 2T BB milins) MEAEmE) R EKIO) HhRBET BH Ik
1 5.86 Hydroxysaikosaponin C CysHggO1s [M-HJ 943.5272 943.5255 -1.8 797.4663,781.4766 [13]
2 5.86 Rotundioside P CysHggO1s [M-HJ 943.5272 943.5255 -1.8 797.4663,781.4766 [17]
3 5.86 Rotundioside U CysHgoO1s [M-HJ 943.5272 943.5255 -1.8 797.4663,781.4766 [17]
4 6.85 Hydroxysaikosaponin A CpHOy4 [M-HJ 797.4693 797.4680 -1.6 635.4136 [13]
5 6.85 Hydroxysaikosaponin D CpHOy4 [M-HJ 797.4693 797.4680 -1.6 797.4673,635.4136 [13]
6 8.53 I LIFC CysH5015 [M-HJ 9255166 925.5148 -1.9 779.4562 [8,9]
7 8.53 Rotundifolioside F CysH5O15 [M-HJ 925.5166 925.5148 -1.9 779.4562 [16]

8 8.53 3-0-f-glucopyranasyl(1->6)-(a-thamnopyranosyl-(l->4) CasHisO17 [M-HT 925.5166 925.5148 19 779.4562 [15]
-fp-gucopyranoside of 16-epi-saikogenin C
9 8.53 Rotundioside S CysHOy7 [M-H] 9255166 925.5148 -19 925.5136,779.4562 [17]
10 8.53 Rotundioside M CysH015 [M-H] 925.5166 925.5148 -19 911.4983,779.4552,617.4022 [17]
11 8.53 EER CysHz0y5 [M-HJ 925.5166 9255136 -19 779.4565,763.4610,617,4038 (8]
12 8.69 RFLHFF CysHgoO17 [M-H] 927.5323 927.5250 2.8 781.4692, 619.4135 [8]
13 8.69 Rotundifolioside C CysHsO17 [M-H] 927.5323 927.5297 2.8 781.4723,619.4202 [16]
14 9.86 S 24 Bs CyH70y4 [M-H] 811.4849 811.4833 2 649.4295 [12,14]
15 9.86 Y B, CyH704 [M-HT 811.4849 811.4833 2 649.4295 [12,14]
16 9.86 Malonylsaikosaponin D CH,O [M-HJ 811.4849 811.4833 2 649.4295 [14]
17 9.86 Bupleuroside III CH,Oy, [M-H] 811.4849 811.4833 2 649.4295 [18]
18 10.45 Saikosaponin S CysHigO1s [M-H] 9415115 941.5091 26 779.4550,617.4021 [14]
19 10.45 2"-O-p-D-glucopyranosyl saikosaponin B, CysHogO1s [M-H] 9415115 941.5091 26 779.4550,617.4021 [15]

3-0-p-glucopyranosyl-(1->6)-(a-rhamnopyranosyl-(1->4))-

20 10.45 f-gucopyranoside of 30-hydroxy 16-epi-saikogenin C CysH75015 [M-HT 941.5115 941.5091 -2.6 779.4550,617.4021 [15]
21 10.45 Rotundioside N CysH7015 [M-H] 941.5115 941.5091 -2.6 941.5078,779.4550,617.4021 [17]
22 10.74 Rotundifolioside G C47H76015 [M-H] 927.4959 927.4942 -1.8 927.4920,765.4375 [16]
23 10.81 Rotundifolioside D C47H76017 [M-H] 911.5010 911.4985 -2.7 779.4552,617.4022 [16]
24 10.81 Rotundifolioside A C47H76017 [M-HT 911.5010 911.4985 -2.7 779.4552,617.4022 [16]
25 12.98 1 1a-methoxysaikosaponin F C4oHg,015 [M-H] 957.5423 957.5402 -2.7 811.5349 [14]
26 13.53 KIHEHFD C4HegsO13 [M-H] 779.4587 779.4576 -1.5 617.4027 [8,9]
27 13.53 K EHF A C4HegsO13 [M-H] 779.4587 779.4576 -1.5 617.4027 [8,9]




#LER

28 13.53 A LH B, CpHesO15 [M-HT 779.4587 779.4576 -1.5 617.4027

29 13.53 saikosaponin G CpHeO13 [M-HT 779.4587 779.4559 -1.5 617.4027,471.0273

30 14.93 Prosaikogenin D Cs36Hs505 [M-HT 617.40589 617.40455 2.2 455.3521

31 14.93 3f-hydroxyolean-12-ene-28-0-f-D-glucopyranoside C36Hs505 [M-HT 617.40589 617.40455 2.2 4553521

32 15.5 3"-O- LB 23 a CyH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4029
33 15.5 4"-0-TEMLSEHA L3 a CyH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4030
34 15.5 2"-0-TLEALLE A 23 a CyH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4031
35 15.5 6"-O- LELLE I 23F a CyH72014 [M-H] 821.4693 821.4683 -13 779.4554,761.4456,617.4032
36 15.5 3"-O- LB 23 d CyuH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4033
37 15.5 4"-0-TELSE A 23 d CyuH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4034
38 15.5 2"-0- LB 23 d CyuH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4035
39 15.5 6"-O- LB 3 23 d CyuH72014 [M-H] 821.4693 821.4683 -1.3 779.4554,761.4456,617.4036
40 15.83 RIPLHFTA C30Hys04 [M-H] 471.3480 471.3468 -2.5 453.3369,425.3417

41 15.83 S LHFAF C30Hys04 [M-H] 471.3480 471.3468 -2.5 453.3369,425.3416

42 17.38 EWLHE C4HgOr, [M-H] 763.4638 763.4628 -1.3 601.4087

43 17.38 EHLHM C4HgO1n [M-HT 763.4638 763.4628 -1.3 601.4087

44 19.45 3"-O-acetylsaikosaponin e Cy4H7013 [M-HTJ 805.4744 805.4737 -0.8 763.4629,745.4509,601.4094
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