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Rapid Analysis of Saponins in Panaxnotoginseng by UPLC/Q-TOF MS
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Abstract: In this study,ultra performance liquid chromatography coupled with quadrupole time-of-flight mass spectrome-
try (UPLC/Q-TOF MS) technique was used to rapidly separate and identify saponin components in Panaxnotoginseng.
Water saturated n-butyl alcohol was used as extraction solvent. Chromatographic separation was carried out on a BEH C g
column with gradient elution of 0.05% formic acid in water (A) and 0.05% formic acid in acetonitrile (B). The Q-
TOF MS analysis was applied in ESI negative mode. According to the experimental result, 17 saponins were separated
and tentatively identified by UPLC/Q-TOF MS based on reference literatures, MS/MS fragment ions information and ele-
mental composition in Masslynx 4. 1. Among these 17 compounds,including 8 ginsenosides and 9 notoginsenosides, gin-
gerglycolipid B was detected in P. notoginseng. The developed UPLC-Q-TOF MS method was simple,rapid and reliable
for the identification of saponin component in P. notoginseng.
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Table 1  Accurate molecular weight and elemental composition of chemical components detected in P. notoginseng

5 LB ] I 5 R H i 22 TCE AR
No. tg Measured mass (m/z)  Calc. mass (m/z) Error (ppm) Formula
1 0.36 341. 1077 341.1084 2.1 CpHy 0y
2 5.99 961.5377 961.5372 0.5 CyueHg 019
3 6.55 931.5269 931.5266 0.3 Cy7Hy0 0,4
4 6.88 799. 4835 799. 4844 1.1 C,H710,,
5 7.34 885.4862 885.4848 1.6 CysHp3 04y
6 7.66 885.4865 885. 4848 1.9 CysH75 04y
7 7.96 815.4799 815.4793 0.7 CyyHy, 05
8 8.12 769. 4757 769.4738 2.5 Cy He O3
9 8.48 961.5378 961.5372 0.6 Cyg Hg, Oy
10 9.14 1239. 6362 1239. 6374 1.0 Cs9Hgg Oy
11 9.5 769. 4750 769.4738 1.6 Cy Hgo O
12 9.83 1107.5945 1107.5951 0.5 Cs,Hg, 0,5
13 10.75 637.4297 637.4316 3.0 Cs6Hg Og
14 10.98 945. 5415 945. 5423 2.5 CysHg Oyg
15 11.47 945.5415 945.5423 2.5 CygHg O
16 11.8 723. 4306 723.4320 1.9 CyHg3 0,
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17 12.06 915.5313 915.5317 0.4 Cy7H,00,,
18 12.79 751.4631 751.4633 0.3 Cy Hgr O,
19 13.05 783.4875 783. 4895 2.6 CyHy, 045
20 13.28 665.4263 665. 4265 0.3 C37Hg 049
21 14.03 783.4911 783. 4895 2.0 CyoH7 05
22 15.38 595.2894 595.2907 2.2 C3Hy3 09
23 16. 04 677.3759 677.3748 1.6 C33Hs5; 044
24 17.35 433.2357 433.2379 5.1 CyHs330,
P 17 TR g M)ﬂnu, g FrRSE  HEWTH T RR R 25 R4, A A AR

SCHR, XF UPLC 73 B i Y 24 DTS fFani 7y WAk 2 Fsk 3.
§§ 2 ZEEEEBANABF_RRILER
Table 2 MS/MSfragments of saponins in P. notoginseng
5 BB 1 8] BT G R () i 43 F &Y
No. tg MS/MS( Error, ppm) MW (Da) Formula Compound
1 36 341.1077[ GleGle-H] (2. 1) 342 CipHy 0y TREHE
1007. 5469[ M + HCOO ]~ (4.2)
961.5377 [M-H]"(0.5)
2 .99 799. 4864 [ M-H-(,IL] (2.5) 962 CuHg, 09 =-L R R3/20-E4M0- A S B4 Rf
637.4312[ M-H-Glcgle ] (0.6)
475.3783[ M-H-Glegle-Gle ] (0.8)
977.5356[ M + HCOO]"(3.6)
931.5269[ M-H] (0.3)
3 .55 799. 4794 M-H-Xyl ]~ (6.3) 932 CyrHyy O =-LRAf RI
637.4348[ M-H-Glexyl ] (5)
475.3780[ M-H-Glexyl-Gle]*(1.5)
845.4902[ M + HCOO ] (0.4 )
799.4835[M-H] (1.1) . N e
4 .88 800 C,H,0 AZ A R
637.4280 M-H-Cle]*(5.6) it &
475.3787[ M-H-Glegle ] (0)
885.4862[ M-H]"(1.6)
841.4951| M-H-CO, | (0.2 . NS
5 .34 [ ZJ ( ) 886 C45 H74017 Vﬁ:@ﬁf%/\z @H‘ Rg1
637. 4308 M-H-Glcmalonyl ] (1.3)
475.3769 M-H-Glcmalonyl-Gle ] (3.8)
885.4865[ M-H] - (1.9)
841.4961[ M-H-CO2] - (1.4) - . e
Cy,;sH,, O TR ASRBI Re
6 66 637.4328[ M-H-Glemalonyl] - (1.9) 886 45t =MD 2H Re,
475.3799 [ M-H-Glemalonyl-Gle ] - (2.5)
815.4799[ M + HCOO ] (0.7 )
7 .96 637.4329[ M-H-Xyl]"(2) 770 Cy Hyp O3 =-LEH R2
475.3762[ M-H-Xy1-Glc ] (5.3)
815.4794[ M + HCOO]-(0.1 )
769.4757[ M-H] (2.5)
. Cy Hy0O = LB
8 12 637.4302[M-H-Xyl] (2.2) 770 40t bR
475.3766[ M-H-Xyl-Glc ] (4. 4)
1007.545[ M + HCOO]" (2.0 )
9 .48 961. 5378 M-H]"(0.6) 962 CysHgr Oy =LA R3/20-A M- AS BT RI

637.4293[ M-H-(rlcglg] (3.6)
475.3777[ M-H-Glegle-Gle ] (0. 1)
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1285.6432[ M + HCOO] (0.2 )
1239.636[ M-H] (1.0)
1107.601[ M-H-Xyl]"(4.9)
1077.587[ M-H-Gle ] (2.4)
945.5419[ M-H-Xylgle ] (0.4)
783.4896 [ M-H- Xylgle-Gle] (0. 1)
815.4797[ M + HCOO] (0.5 )
11 9.5 769.475[M-H] (1.0) 770 Cy1Hyp0p3 =LRBH R/ ASEFH F3

475.3784[ M-H-Xyl-Glc]"(0.6)

10 9.14 1240 Cs9Hig Oz =L R4

1107.5945[ M-H]-(0.5)
945.5459[ M-H-Gle]"(3.8)

12 9.83 1108 CsyHg, O AZ BT Rb
783. 4908 M-H-Glegle ] (1.7) umEs !
621.4364[ M-H-Glegle-Gle 1 (1.7)
13 10.75 683'4382[M+HC0_0] (1.8) 638 CaHey Og =L BT Rh,
637.4297[ M-H]"(3.0)
991.5468[ M + HCOO]"(1.0)
14 10.98 945. 5415 M-H]"(0.8) 946 CysHgp O NS B Rd

783.4930[ M-H-Gle]"(4.5)
621.4347[ M-H-Glegle](3.1)

991.5519[ M + HCOO ]~ (4.1)
15 11.47 945.5415[ M-H](2.5) 946 CysHgr Oy —“LRHK
621.4373[ M-H-Glegle ] (1. 1)

769.4396[ M + HCOO]"(2.9)

723.4306[ M-H] (1.9) CH, 0 A
679,443 M-H-CO,]-(1.3) 680 30Hey O B-D-I M i A

475.3787[ M-H-2C0,-Glc] (1.3)

16 11.8

961.5410[ M + HCOO] " (4)
915.5313[ M-H](0.4)
783.4906[ M-H-Xy1]~(1.4)
621.4367[ M-H-Xylgle ]~ (0.2)

17 12.06 916 CyrHg 047 =tLRH Fd

797.4664[ M + HCOO] (2.9)
751.4631[M-H] (0.3)

18 12.79 752 C41Heg Oy =EBi5

829.4960[ M + HCOO](1.3)
19 13.05 783.4875[ M-H] (2.6) 784 CypH7p 03 20(R)-AZ R R,
621.4380[ M-H-Glc]"(2.3)

665.4263[ M + HCOO]"(0.3)
619.4233[M-H] (3.7)

20 13.28 620 C36Heo Og AS Bt Rhy

829.4978[ M + HCOO](3.5)
21 14.03 783.4911[ M-H]"(2) 784 CypHp 045 20(S8)-AZBH R,
459.3855[ M-H-Glegle ] (3.7)

®3 EEFEHSHREER

Table 3 MS/MSfragments of non-saponin components in P. notoginseng

£33 7 B8 i 1] T F 058 (h2%) i =R wEY
No. ty MS/MS( Error, ppm) MW ( Da) Formula Compound
2 15.38 595.2894[ M-H]"(2.2) 596 CaHyy O, H
23 16. 04 723.3792[ M + HCOO ] (1.5) 678 CyHeg Oy SR B

677.3759[ M-H]"(1.6)
24 17.35 433.2357[ M-H]"(5.1) 434 Cos H3, 0, E|
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