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[ Abstract] The chemical constituents in stem leaf, root, and flower of Ixeris sonchifolia were identified by the ultra performance li-
quid chromatography coupled with linear ion trap quadrupole-orbitrap mass spectrometry ( UPLC-LTQ-Orbitrap-MS" ). The separation
was performed on an Acquity UPLC BEH C g column (2.1 mmx100 mm, 1.7 wm) with a mobile phase of water ( containing 0. 1%
formic acid, A)-acetonitrile (B) with gradient elution. With electrospray ionization source, the data of 70% methanol extract from
stem leaf, root and flower of I. sonchifolia were collected by high-resolution full-scan Fourier transform spectroscopy, data dependent
acquisition, precursor ion scan, and selected ion monitoring in the negative and positive ion modes. The compounds were identified
based on accurate molecular weight, retention time, fragment ions, comparison with reference standard, Clog P and references. A total
of 131 compounds were identified from the 70% methanol extract of I. sonchifolia, including nucleosides, flavonoids, organic acids,
terpenoids, and phenylpropanoids, and 119, 110, and 126 compounds were identified from the stem leaf, root and flower of 1. sonchi-
folia, respectively. In addition, isorhamnetin, isorhamnetin-7-O-sambubioside and caffeylshikimic acid were discovered from 1. sonchi-

folia for the first time. This study comprehensively analyzed and compared the chemical constituents in different parts of . sonchifolia,
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which facilitated the discovery of effective substances and the development and application of medicinal material resources of 1. sonchifolia.
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Fig. 1 Total ion chromatogram of 70% methanol extract from stem leaf, root and flower of Ixeris sonchifolia in negative ion mode
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Fig.2 Total ion chromatogram of 70% methanol extract from stem leaf, root and flower of Ixeris sonchifolia in positive ion mode
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Table 1 Identification of chemical constituents in stem leaf, root and flower of Ixeris sonchifolia

= 57 > 1
oo o EE ﬁ”}%‘ %f{;ﬁ RE TR RS NSNS (/) s I
1 0.88 [M-H]~ 173.1040 173.1033 0.778 C¢H,N,0, 155.909 0, 126.838 9 AR Hi o+ o+ o+ [13]
2 0.96 [M-H]™ 146.0458 146.0447 -0.272 C5HNO, 127.819 6, 128.940 2, AEM Ry o+ o+ o+ [13]
99. 948 6
3 0.99 [M+H]* 116.0711 116.0706 0.515 CsH,NO, 97.794 3, 86.831 4, WA o o+ o+ o+ [13]
69.781 9
4 150 [M-H]~ 243.0617 243.061 1 0.557 C,H,04N, 200.020 4, 109.806 7 JRAF BH o+ o+ o+ [14]
5D 192 [M-H]™ 266.0889 266.0883 0.550 C,H;0,N5 133.999 5 it B o+ o+ o+ [14]
6 1.94 [M+H]* 136.061 7 136.0622 0.458 CsHNg 118.891 1, 93.736 5 iR EERS BH o+ o+ o+ [40]
70 2,09 [M-H]~ 282.0839 282.0832 0.625 C,oH;05N5 149.899 9 53 BH o+ o+ o+ [14]
8 210 [M+H]* 1520566 152.0571 0.484 C,H,N0  134.8241,109.9413  I3IER% B+ o+ + [40]
9 2.99 [M-H]™ 153.0192 153.0182 0.975 C,H0, 108.808 3 LK AR + o+ o+ [15]
10 3.95 [M-H]™ 241.0823 241.0818 0.422 CyH ,N,05 124.901 5 M g - - o+ [22]
11 4.68 [M-H]™ 181.0504 181.0495 0.915 CoH,00,  162.8904, 134.955 1 LR LR il + o+ o+ [15]
12 518 [M+H]* 355.1015 355.1023 -0.829 C¢H 0,  192.947 1 1-WiE Rt 45 7 O o+ o+ o+ [41]
13 532 [M-H]™ 167.0349 167.0338 1.055 CglH;0, 151.852 7, 122.830 6, AR+ o+ o+ [25]
107. 845 6
14 5.87 [M-H]™ 179.0347 179.0338 0.905 C,H;0, 134.954 5 (E)-2,5- RS R M AR+ o+ o+ [23]
15 599 [M-H]™ 3110401 311.0397 0.432 C;,H;,0, 148.8497, 178.8726 LI S £ R AR o+ o+ o+ [21]
16 6.40 [M-H]™ 153.0190 153.0182 0.805 C,;Hc0, 108. 836 0 JELZRRR ] 53 SR AR+ o+ o+ [15]
17" 6.75 [M-H]~ 353.0870 353.0867 0.301 C¢H 40, 190.973 7, 178.976 6, 3-MiHEEEZs T/ AR+ o+ o+ [41]
134.983 7
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No P (m/2) (m/2) /x10°6 A SRR MS/MS (m/z) EE B EU T ik
180 6.77 [M-H]™ 137.0244 137.0233 1.089 C,H,0, 92.892 1, 74.909 7 JELASEE R+ o+ o+ [15]
19 777 [M-H]™ 3410869 341.0655 0.271 CyH 0,  178.916 1, 135.003 3 W P b+ o+ o+ [14]
20 8.91 [M-H]™ 421.1497 421.1493 0.471 CyHye0, 259.101 9, 215.081 7, ixerin Z [} Hfk 1 R+ o+ o+ [16]
241.135 1, 197.054 8,
377.324 3, 257.099 4
21 8.9 [M-H]™ 536.2130 3536.2126 0.433 CyHs0,N  421.216 2, 377.104 2, 11,13-dihydro-13-prolyl-ixerin Z  #§3  + + + [14]
259.225 6
2 9.08 [M-H]™ 1510400 151.0389 1.079 CgH,0, 135.830 5, 122.994 5 HEE Hft o+ o+ o+ [25]
23 9.91 [M-H] 177.0193 177.018 2 1.065 CoHg0, 132.849 1, 148.947 4, B % ARE + o+ o+ [19]
159. 048 6
24" 9.94 [M-H]~ 353.0870 353.0867 0.301 CgH,40, 190.957 5, 179.071 8, 5-WnEREZS TR O + o+ o+ [41]
134.905 9
25" 10.22 [M-H]™ 179.0348 179.0338 0.935 CoH,0, 134.828 2 ek R AR+ o+ o+ [14]
26 10.63 [M-H]™ 261.1127 2611121 0.654 C,sH 50, 189.065 8, 217.158 7, sonchifoliasolide D [FlZrS#& 1 #2% - -+ [31]
233.083 6, 243.055 4
27 10.78 [M-H]™ 163.0399 163.0389 0.989 CyH,0, 118.873 7, 134.902 6 4-FRILARER e + o+ + [23
28" 1121 [M-H]~ 353.0869 353.0867 0.231 C,H,40, 172.891 7, 178.930 8, 4-Mimkihzs T/ AR+ o+ o+ [41
190.974 7, 134.933 2
29 1285 [M-H]™ 1810866 181.0859 0.689 CH,,0, 166.002 3, 137.017 0, — MR AAE o+ o+ o+ [26]
163. 069 8
30 12,96 [M-H]” 337.0922 337.0917 0.496 C,H, 0y  191.0155, 162.989 8 3-0-X R IE AR 2 TR AR+ o+ o+ [24]
31 13.40 [M-H]™ 425.1811 425.1806 0.511 CyHy0 245.089 8, 357.043 7, sonchifoliasolide L [F/FSMfA 1 M  + - - [32]
263.258 5, 201.668 3,
190.81 3, 381.153 0
32 13.55 [M-H] 335.0767 335.076 1 0.606 C,gH 04 178.984 1, 160.871 2, WIHEBEZEHIAR AR o+ -+ [18]
134.781 1, 154.971 8
33 13.66 [M-H]™ 263.0922 263.1277 0.820 C,sH,0, 219.131 5, 201.249 2, 15-hydroxy-2-oxo-lar, 5a, 68, WiZE  + - + [33]
245.1475, 118.827 7 Ta, 10a, 118H-3-ene-12, 6-carbo-
lactone [l 535 R4 1
34 13.87 [M-H]™ 439.1605 439.1598 0.707 CyHy0,, 215.076 2, 277.093 8, sonchifolactone D A/} Stk 1 Wi  + + + [28]
421,223 9, 259.036 5
35 14.08 [M-H] 455.1530 455.1547 -1.708 C,Hy0,, 409.249 1, 293.179 9, sonchifolactone C ik o+ o+ o+ [28]
231.141 0, 249.087 7
36 14.99 [M-H]™ 367.1029 367.1023 0.581 Cy;Hy0 — 191.000 3, 173.036 1 5-PTEREEZE TR AR+ o+ o+ [20]
37 1520 [M-H]™ 277.1077 2771070 0.710 C,sH 405 233.124 3, 215.072 1, sonchifolactone E RIAFSHIIK 1 W5+ + + [36]
259.166 6
38 16.03 [M-H]™ 389.1809 389.1230 0.361 CygHe0, 209.101 5, 371.343 5, 8-(3-HAIE 48B3 -— ANE + + + [26]
341.105 5, 374.239 0 g2 SN S s SUULNEIREEN
S
39 16.20 [M-[]” 337.0922 337.0917 0.426 C,H, 0y  191.027 5, 162.989 6 5-0-M PR RS TR AR o+ o+ o+ [42]
40 16.33 [M-H]™ 439.1608 439.1598 0.927 CyHy0,, 277.110 7, 233.073 9, sonchifolactone D A/ Mtk 2 %  + + [28]
259.060 8, 215.023 9
41 16.36 [M-H]™ 277.1077 277.1070 0.650 C,sH 405 233.023 2, 205.161 8, sonchifolactone E RI4MHIIK2 WE%  + + + [36]
259.012 3, 215.075 3
42 16,43 [M-H]™ 609.1450 609.1450 0.069 CypHs;0, 447.1810, 285.1157 AR R R-T0E AR B+ + + [43)
(1-2) R
439 17.16 [M-H]™ 473.0719 473.0714 0.538 Cp,H;0,, 311.009 6, 293.063 3, Z5iEER il + -+ [14]
148.160 8, 178.947 5
44 17.40 [M-H]™ 473.0723 473.0714 0.878 CpH .0, 311.077 5, 293.091 8, LR FHfk il - o+ - [14]

148.840 6, 179.024 8
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gkl
= W) S N
N TR M NSNS () w5 I
45 17.60 [M-H]~ 261.1124 261.1121 0.294 CH50, 217.055 7, 187.021 5, sonchifoliasolide D [Fl/> 5k 2 % - + + [31]
199.135 9, 188.953 3,
243.123 6
46 17.60 [M-H]™ 539.2125 539.2123 0.217 CyHs0p, 377.1736 WYEAIRR A ELES + + [26]
47 18.14 [M-H]™ 609.1451 609.1450 0.129 CyHi0,  285.075 4, 447.246 9 AR R -7-0-Jp I8 — BT WE o+ o+ o+ [43]
48 18.43 [M-H]” 425.1812 425.1806 0.631 CyH;40, 201.037 5, 245.097 9, sonchifoliasolide L [l/}5#480k 2 Wik + + + [32]
381.045 8, 263.030 4,
407.3349
49 1844 [M-H]” 539.2125 539.2123 0.287 CpHs0p, 377.3997 HERAIRE B EAR + + + [26]
50 18.95 [M-H]™ 277.1076 277.1070 0.550 C,sH 405 215.045 0, 259.101 4, sonchifolactone E [Rl4r 54k 3 W% -+ - [36]
233.122 5, 203.030 2
51 19.15 [M-H]~ 609.1452 609.1450 0.189 CypH;0,, 447.1856, 285.029 6 AR B RER-T-0E AR M+ + + [43)
(1-6) -HE M
52 19.21 [M-H]™ 473.0722 473.0714 0.748 Cp,H0,, 311.076 5, 293.117 4, (-)3,4-"FREumuEELET AR + + + [24]
178.942 7 A
53 19.70 [M-H]~ 439.1607 439.1598 0.867 CyH,0,, 421.265 5, 259.047 0, sonchifolactone D [A4}5#0ik 3 i+ + + [28]
277.023 9, 214.987 1
54 19.90 [M-H]™ 439.1605 439.1598 0.677 CyH,0,, 277.020 4, 215.043 8, sonchifolactone D A}tk 4 Wik + + + [28]
259.051 1, 421.315 2
55 20.19 [M-H]™ 423.1656 423.1649 0.691 CyHy0, 243.067 1, 261.004 0, ixerinoside wE o+ o+ o+ [14]
199. 108 1
56 20.31 [M-H]™ 263.1284 263.1277 0.694 CsH,0, 219.041 6, 201.145 8,  15-hydroxy-2-ox0-1at, 5e, 68, Wik + -+ [33]
204.217 1 Ta,10e, 118H-3-ene-12 , 6-carbo-
lactone [A)43-5H 1k 2
57 20,49 [M-H]™ 609.1449 609.1450 0. 111 CpH30 315.067 6, 314.001 1, RRERI-0-RAWHEHR #F - - + [17]
459.290 4, 299.077 2, /hSHHaiAk 1
300. 061 7
58 20.67 [M-H]™ 423.1656 423.1649 0.721 CyHy,0,  243.1114,199.0225 sonchifoliasolide A ik o+ o+ o+ [14]
59" 21.03 [M-H]~ 461.0724 461.0714 0.968 C,Hs0,, 285.0813, 357.1570 ARBERT-0B-D-HABERE 8B+ + + [43]
R
60" 21.36 [M-H]™ 447.0925 447.0921 0.372 CyHy0;  285.044 9 KBHEZR-T-0--D-M MR &+ + + [43]
WY
61  21.66 [M-H]~ 425.1814 425.1806 0.881 CyH;40, 263.111 5, 201.060 3, sonchifoliasolide L [Fl/- 5481k 3 %  + + + [32]
161.024 7, 381. 113 6
62 21.85 [M-H]” 261.1128 261.1121 0.714 CsH;40, 217.092 7, 243.143 3, sonchifoliasolide D -7 fA 3 Wi+ + + [31]
189.120 7, 199. 081 4
63 2195 [M-H]~ 609.1451 609.1450 0.129 CyH;0 315.113 4, 314.060 2, FRER3-0-FMHAETFE &8+ -+ [17]
459.252 9, 299.162 2, /hSHfk 2
300. 125 9
64 22.37 [M-H]™ 670.2493 670.249 4 -0.087 Cy,H,0,;N 555.2268, 511.237 6 11, 13-dihydro-13-prolyl-ixerin Z1 #2¢  + + + [34]
65  22.87 [M-H]™ 4211500 421.1493 0.741 CyHy0, 241.099 4, 215.075 0, ixerin Z [l SHk 2 i+ o+ o+ [16]
197.090 3
66 23.05 [M-H]™ 193.0504 193.0495 0.955 CH,0,  177.8922, 149.936 5 BT B R AR o+ o+ o+ [14]
67  23.62 [M-H]™ 477.1036 477.1027 0.858 CypH,0;,  315.1112,300.1059 FRER3-06-D-MMHH &l + o+ + [19]
MY
68" 24.15 [M-H]~ 515.1192 515.1184 0.858 CpsHy0,, 353.189 7, 172.996 4, 3,4-ZWIMEREZ TR bl + o+ o+ [14]
179.010 1, 335.181 9
69 2421 [M-H]™ 423.1654 423.1649 0.481 CyHy0, 261.059 3, 199.057 0, ixerin X HhE o+ o+ o+ [14]
217.139 6, 189.092 5,
187. 061 2
70 24.27 [M-H] 425.1808 425.1806 0.271 CyH;0,  263.183 7, 201.065 1 sonchifoliasolide L [F/F ik 4 i+ + + [32]
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gk
o BT AU MRl BRE _— ; e 5%
. " : MS/M! g KA 2 .
No i (m/2) (m/z)  /x10°6 A SRR MS/MS (m/z) BE = EU T ik
71V 24.44 [M-H] 515.1190 515.1184 0.678 CysHy,04, 353.140 7, 191.003 0, 3,5-WimkmEZE TR bl + o+ o+ [14]
179. 018 4
72 24.63 [M-H] 421150 1 421.1493 0.841 C,H,0, 259.129 3, 215.053 4, ixerin Z [F4F5efifk 3 Wk o+ o+ o+ [16]
241.157 8, 197.114 2,
377.165 2, 257.174 2
73 24.69 [M-H]™ 259.097 1 259.0964 0.685 C,sH,s0, 215.132 1, 187.015 4,  3-hydroxydehydroleucodin 14y W3¢  + + + [35]
200. 096 3, 197.059 2 SR 1
741 25.47 [M-H]™ 431.0982 431.0972 0.931 CyHy0,)  269.058 7 FHET-0B-D-MIHANE &+ + + [14]
75 25.59 [M-H]™ 445.0772 445.0765 0.672 C,H;g0;,  269.057 1, 175.033 3 FHRET-0B-D-AAMERRT ®H + o+ + [14]
76 26.13 [M-H]™ 277.1078 277.1070 0.830 C,sH 05 233.178 2, 215.137 2, sonchifolactone E [Rl4r 5tk 4 WE%E +  + + [36]
259.1917
77 26,16 [M-H]™ 417.1548 417.1543 0.486 CypH,c04 180.924 4, 402.199 8, (+)-THIGE ERR + o+ o+ [27]
165.990 0, 371.218 5
78 26.33 [M-H]™ 425.1813 425.1806 0.761 CyH;0, 201.088 3, 245.191 0, sonchifoliasolide L [l/r5#440k 5 Wi+ + + [32]
407.327 3, 263.181 0
79 26.89 [M-H]™ 261.1127 261.1121 0.594 C,sH 40, 217.057 2, 187.005 9, sonchifoliasolide D Flp5#fA 4 %  + + + [31]
199.075 0
80 26.92 [M-H] 4231657 423.1649 0.811 CyHy,0,  261.0789, 217.067 | sonchifoliasolide M o+ o+ o+ [32]
81 27.24 [M-H]™ 423.1656 423.1649 0.721 CyHy0, 243.071 5, 199.028 3, 11,13a-dibydroixerin Z WL+ o+ o+ [14]
261.097 6, 217. 060 3
82 27.48 [M-H] 4231657 423.1649 0.811 CyHy0, 243.021 9, 261.035 8, 11,13B-dibydroixerin Z Wk o+ o+ o+ [14]
217.166 8, 199. 166 1
83 2792 [M-H]” 263.1286 263.1277 0.814 C;sH,0,  219.092 1, 201.104 6 15-hydroxy-2-ox0-1a, 5, 68, %  + + + [33]
Ta,10e, 118H-3-ene-12 , 6-carbo-
lactone [l F A 3
84 28.02 [M-H]~ 489.1034 489.1027 0.668 CypH,0,, 285.0408, 313.2625 ARBERT-0B-D-HABER 8B+ + + [43]
H M
85" 28.10 [M-H]™ S5I15.1186 515.1184 0.248 CysH,0;,  353.099 3, 173.030 8 4,5-ZIHEREZS TR AR+ o+ o+ [14]
86 29.25 [M-H] 425.1812 425.1806 0.661 CyHs00, 263.102 4, 201.128 8, sonchifoliasolide L [Al3 541k 6 whids  + + + [32]
235.099 5
87 29.73 [M-H]~ 261.1129 261.1121 0.784 C,sH,40, 188.984 5, 217.026 9, sonchifoliasolide D /M 5F4{K 5 Wize  + -+ [31]
233.006 8, 243.145 1,
199.136 6
88  30.01 [M-H] 417.1544 417.1543 0.056 Cp,H,04 181.040 0, 402.234 6, REFEMMPEEE A AHE + o+ + [26]
165.859 4
89 30.70 [M-H]~ 367.1026 367.1023 0.301 C;;H,0, 192.9103 3-PT LS TR flR + o+ o+ [20]
90 3111 [M-H] 2631281 263.1277 0.354 C;sH,0,  153.0380, 219.118 8 15-hydroxy-2-ox0-1a, S, 68, Wi+ - + [33]
Tae, 10a, 11BH-3-ene-12 , 6-carbo-
lactone [R]/3S+Ha1Ak 4
91  31.26 [M-H]™ 261.1128 261.1121 0.714 C,sH 40, 217.041 5, 186.991 6, sonchifoliasolide D [Al4- 5l 6 ik  + + + [31]
199.072 8
92 3141 [M-H] 475.0880 475.0871 0.908 CyH,0,, 285.080 7, 299.052 1 ARBRERT-0B-DEHBER 8+ -+ [43]
T H B
93 31.93 [M-H]~ 249.148 8 249.148 5 0.358 C,5H,,0;4 205. 137 2, 112.812 2, 118, 13-dihydrosantamarine [ + o+ o+ [37]
187.024 8, 231.154 8
94 33.32 [M-H] 3010351 301.0342 0.821 Cy5H,40, 150.825 5, 257.072 2, #itE % W - -+ [15]
273.105 5, 255.024 0
95  33.40 [M-H]” 2611131 2611121 0.964 CsH,0, 217.033 9, 186.970 3, sonchifoliasolide D [/ 5 Hfk 7 %  + + + [31]
199.114 3
96 33.54 [M-H]™ 585.1970 585.1966 0.367 C3H;,0, 325.101 5, 180.941 5, ixerin Z2 [H4rFA414 1 ik o+ o+ o+ [30]

259.103 3, 215.032 9
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gkl
o BT AU MRl BRE _— ; e 5%
. " : MS/M! g KA 2 .

No i (m/2) (m/z)  /x10°6 A SRR MS/MS (m/z) BE xR E-LI i il

97 33.55 [M-H]~ 259.0972 259.0964 0.715 CsH,s0, 215.064 5, 187.141 9, = 3-hydroxydehydroleucodin Fl4> W2  + + + [35]
200. 047 0, 186.052 1 S 2

98" 33.76 [M-H]~ 285.040 1 285.0393 0.766 C,sH, 0 241.012 0, 199.031 0, KRHE oo+ o+ o+ [43]
217.036 9, 242.988 9,
257.065 6, 150.855 6,
267.055 2, 132.870 8

99 33.77 [M-H]~ 367.1028 367.1023 0.511 C,;H,0,  172.898 3, 190.922 6 4-P BRI 2 TR AR+ o+ o+ [20]

100 35.00 [M-H]~ 395.1495 395.1489 0.595 C,5H,,04 275.101 6, 132.758 3, sonchifoliasolide B [Al/r5Mifk 1 %%  + + + [29]
150. 987 9

101 35.03 [M-H]™ 557.2023 557.2017 0.592 CyHy0,,  395.047 6, 243.064 8 sonchifoliasolide C [} 5##80k 1 #2%  -  + - [29]

102 35.66 [M-H]~ 557.2025 557.2017 0.772 CyH,,0y, 423.217 4, 395.366 9, sonchifoliasolide C FI/FSHIMK 2 2%k  +  + + [29]
261.121 0, 217.155 1,
243.098 9

103 36.61 [M-H]™ 261.1128 261.1121 0.684 C5H 50, 217.099 0, 243.098 8, sonchifoliasolide D [Al/:5Hfk 8 2%  + + + [31]
187.064 0, 199.027 2

104 36.69 [M-H]~™ 459.0925 459.0921 0.372 Cy,H,0, 268.9955 FERET-0B-D- AR W+ -+ [14]

HI i

105 38.20 [M-H]~ 557.2022 557.2017 0.472 CyH;0,,  243.0478, 423.2257 sonchifoliasolide C [FZr A& 3 i+ + + [29]

106 38.82 [M-H]~ 553.2072 553.2068 0.386 Cyl,,0, 505.314 3, 357.214 2, ixerin Z1 e o+ -+ [28]
327.248 7, 195.114 0

107 39.35 [M-F]~ 585.1970 585.1966 0.427 CylH,,0,, 259.002 0, 180.909 8, ixerin Z2 [A5r5 Ak 2 ik + o+ o+ [30]
215.012 3, 325.125 2

108" 40.24 [M-H]~ 269.0452 269.0444 0.810 C5H o0 225.015 7, 148.824 7, k& W o+ o+ o+ [14]
150.980 9, 200.953 1,
227.037 4

109 40.66 [M-H]™ 585.1969 585.1966 0.307 CsH3,0, 259.138 9, 214.989 0, ixerin 72 [/ 414 3 #E o+ o+ o+ [30]
325.1120, 180.935 1

110 41.86 [M-H]~ 395.1494 395.1489 0.525 C,l,,04 275.082 0, 150.960 3, sonchifoliasolide B [Fl/r 548k 2 % + + + [29]
132.920 1

111 42,50 [M-H]~ 249.1492 249.1485 0.769 Cj5H,,0, 112.768 1, 205.252 1, sonchifoliasolide O e o+ -+ [32]
187.174 9, 231.078 6

112 43.09 [M-H] 315.0504 315.0499 0.551 C,6H,,0, 300.030 2, 271.061 4, FHE%EE WE - -+ [15]
255.182 1

113 43.11 [M-H]™ 2611128 261.1121 0.744 Cy5H 0, 217.032 4, 243.149 0, sonchifoliasolide D FI4r5#fAk 9 Wi+ -+ [31]
199. 088 2

114 43.45 [M-H]™ 557.2025 557.2017 0.772 CyHy,0y, 243.006 9, 174.975 5, sonchifoliasolide C [flZ: 5k 4 WE% -+ - [29]
199.063 9, 423.256 3

115 43.87 [M-H]~ 263.1282 263.1277 0.484 C5H,0, 219.146 0, 245.185 1,  15-hydroxy-2-ox0-1at, 5a, 68, Wi - -+ [33]
201.172 6 Ta,10e, 118H-3-ene-12 , 6-carbo-

lactone [f]43 S#H1A 5

116 44.05 [M-H]~ 259.097 0 259.0964 0.565 CysH 0, 215.042 1, 186.957 4,  3-hydroxydehydroleucodin F14> #52¢  + + + [35]
200.099 7, 197.113 7 S 3

117 44.08 [M-H]™ 555.186 6 555.1860 0.562 CyoH30,, 215.047 8, 295.086 9, sonchifolactone B wE o+ o+ o+ [28]
511.305 9

118 45.89 [M-H]~ 569.2020 569.2017 0.292 CyH;,0,, 273.175 0, 259.153 3, ixerin ZA [ -5 {4 1 Mk o+ o+ o+ [30]
215.140 0, 525. 130 1

119 45.93 [M-H]~ 557.2021 557.2017 0.441 Cyly,0,, 174.910 2, 423.352 1, sonchifoliasolide C [FlZ:#H0(K 5 M2k +  + + [29]
199.101 8,

120 46.56 [M-H]™ 2611127 261.1121 0.654 C5H 0, 217.021 6, 187.080 5,  sonchifoliasolide D [l 4} F#9 Wik + + + [31]

199.076 1

& 10
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o BF O SEME O ENpH BRE - , - 5%

No. ; 4 LR MS/MS (m/. YE LU ) -

’ /min R (m/z) (m/z)  /x107° REE G (m/z) AL ES T oM ik

121 46.57 [M-H]~ 221.1177 221.1172 0.549 C,3H 04 177.065 6, 203.021 5, dehydrovomifoliol Hih o+ o+ o+ [39]

193.124 1, 122.958 5
122 47.38 [M-H]™ 585.1971 585.1966 0.487 CyH;,0y, 325.096 0, 181.009 7, ixerin Z2 [&4 Stk 3 WE o+ o+ o+ [30]

258.9952, 215.114 2

123 48.65 [M-H]~ 569.2017 569.2017 0.042 CyH,,0,,

178.881 6, 160.929 1, ixerin ZA [/} SH{k 2

525.309 2, 281.222 6

124 48.91 [M-H]™ 415.2132 415.2115 1.775 CyH3,04

329.297 7, 330.379 17,

18,2a,38,4a-1,2- " HI 33, KFNE +  + + [26]

351.243 8 4-THHE(2,4,5- S FEEH) -
W%

125 49.49 [M-H]™ 569.2019 569.2017 0.232 CyHy,0y, 179.001 9, 160.942 0, ixerin ZA [f]535Hfk 3 ik o+ o+ o+ [30]
525.390 2

126 49.60 [M-H]~ 261.1102 261.1121 -1.906 CsH 40, 217.146 7, 187.048 4,  sonchifoliasolide D [f] 2+ H 44 #2%&  + - + [31]
243.193 1 11

127 5157 [M-H]™ 249.149 1 249.1485 0.589 Cj5H,,0, 205.053 8, 112.850 9, sonchifoliasolide P ik o+ o+ o+ [32]
231.041 0

128 5214 [M-H]™ 394.1478 394.1509 -3.151 ChoH, ONs  376.221 7, 309.280 5, sonchifoliactone A2 o+ o+ o+ [38]
350.434 8, 219.088 0

129 5218 [M-H] 1951387 195.1015 0.744 C,H 0, 166.978 6, 164.969 4, M H A Hf + o+ o+ [27]
151.021 7

130 52.49 [M-H]~ 765.4432 765.4419 1.272 C,He0;5  603.461 3, 471.396 2 WERET A Wk - -+ [28]

131 55.29 [M-H]~ 279.2321 279.2318 0.283 CygH;,0,  261.359 3, 162.777 7 RIAA AHR + o+ o+ [23]

TE D it X IR A SR s +. M RSN s - RSB R IE | S T AR R S Y A 2 L S B AR A A S B

P3 S e AT T T RE A R ik AR
Fig. 3 Possible fragmentation pathways of thymidine in negative

ion mode

17 M oy, R BN R B R R TR R KU
poRE WISy e a0 s A S e e /A
TR A W R P DT 5 W - S ) D 28 O T 2
oy IR A EINEEE (Gle, 162) H A BRI R I L ( Gl-
cA,176) (FZEHEHE (Rha, 146) | i B3 46075 B ol 2k
(146) FEFEP , F= A = B T R I Jo i 7 B8 1, BT
I C ¥ 5 & A i 3Kk JR Wi-Pf R 7 ( RDA ) 24 fi
W85 BB A AR (15) A PERE - CO(28) |
CO,(44) H,0(18) P EHFEME R B 1

b5 98 (R B B IH] R 33,76 min, #E 7T 55
TN m/z285.040 1 [ M-H] ", -2 tpMEmE F P AR
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R BT m/z 267.055 2[ M—H-H,0] ,257.065 6
[M-H-CO] ™ ,241.012 0 M—H-CO, ]~ ,242.988 9
[M-H-C,H,0].199.031 0[ M-H-C,H,0-C0,]" .
217.036 9[ M-H-C,0, ], &4 C S HF I &4 RDA
BU P R BT m/z 150. 855 6'° A 132,870 8'°B™,
Z5X R XS B E AR RER, (haY) 42,
47 51 .59 .60 .74 75 .84 92 104 108 ¥4 m/z 285,
269 IR BT MEWTHOM IR R R R R Z W iT
TG E TR G,

&Y 67 By ¥ B F R m/z 477.103 6
[M-H]", 7= AR BT m/z 315.111 2 [M-H-
Gle™].300. 105 9] M—H-Gle—CH, ], #3452 % SCik
[ 19 ) HEWr N 5 B 28 2K -3-0-B-D-NH IR 7 2 B, HLAT
REM AR LI 4, B 57,63 P74 F IR R
TR BT m/z 315, RIH RN LSS AR N
FEOGRITE A3, MR Al SR AR 4 DT ol SRR 2
FR-T-0-F A BT S I [R5 1A
3.3 AWRELEWRLSmEE ity
FE 27 P ALER S 5y, R LA PR, DL
MRS\ ERRS IR KW IE 2, I kA
41 i Sy T 25 0 g P 3 ( caffeoyl, 162) | 25 77 2
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K4 s 5 R -3-0-6-D- I FHE T RE Y 2Lk

Fig.4 Possible fragmentation pathways of isorhamnetin-3-0-B-D-glucoside in negative ion mode

(quinic acid, 174) FTZREEEE (feruloyl, 176) | A FERE
F (cinnamoyl , 146) | A1 R ( tartaric acid, 132) %5 3&
W, 8 FE 4 P 3 €O .CO, H,0 S5 B 1,

&4 68 (LR B I IR] K 24. 15 min, #E5r T 55
T H m/z 515.119 2 [M-H ", il L onnfemE 3 255
2 .1 53+ H,0 A it 7 B+ m/z 353.189 7 [ M-
H-caffeoyl ]~ 335. 181 9 [ M - H — caffeoyl —-H,0 | ™,
179. 010 1[ M—H - caffeoyl — quinic acid]™,172. 996 4
[ M—H-2caffeoyl —-H,0] ", 28 5 %} B8 5 LU X I, #f
H 3, 4-ZINEBEZE TR

G 30,39 BA M F W HED 51 m/z
337.09[ M-H ]~ , ZZ B 50 518 m/z 191.015 5
[M - H - cinnamoyl ], 162.989 6 [ M — H — quinic
acid] ™, 45 A2 SCHk G B FE R 1 I AR E
JE HEWT LG4 30,39 53008 3-0-% ¥ 5k R Bt 4
TR 5-0-XFRFEREEREE TR, &% 39 ATGENY
SR WA 5,

K5 e 5-0-% 50k AR RE 2 T R n] RE /Y LA
wiE
Fig.5 Possible fragmentation pathways of 5-O-coumaroylquinic

acid in negative ion mode

3.4 WX EYRLATYEE TP E
66 T, L A5 65 MR F il PN 15 28 B o F 1

T =AY, il 2SI 32 B R AR AR R Hr-Bal 7R
8 )7 b7 ( Diels-Alder reaction, DA) A+t F J¢ y= 4=
HRE T

WIS E A i N R I 2 AR Al
ALERLE R A A b A 2 1 DY TR 1
T LR 2L 58 TN T 20 A R 6 (45 T O B b
HESE) RUIBT RLHEAT  INEREE A 5 2k TR ERE R O,
PR y-NBRFRREIE RS 805 2R TR R R CO J5
ZR 150 H,0 KA NERIITER IFER 5 4k 2E 22k
CO H,0 ,CH; - SFIE I 2% 25 ¥ A &4 55 .58
69 .80~ 82 HAT AR M 5> T8 1 m/z 423. 16 M-
H] ™, %R YH m/z 261 M—H-Glc ]~ ,243[ M-
H-Gle-H,0] 217[ M-H-Glc-CO, ] 199 M-H-
Gle—H,0-CO, ], BT Clog P KK A -1.600 9,
-1.6009.-1.154 8 .-0. 6549 .-0.571 1.,-0.571 1,
WRAE Clog P, 725 ] 4 1% A% b iy £ B I [R)
RO SR  fk &%) 55 58 H#EWT A ixerinoside ¥, sonchifo-
liasolide A ,fb&% 69 HEW A ixerin X, fL5 4 80 #E
Wi A sonchifoliasolide M, fb.& 47 81,82 #EWrh 11,
13a-dibydroixerin Z 5%, 11, 138-dibydroixerin Z, ft&
) 82 NI RERYRRRAE LK 6,

K6 TR T 11, 138-dihydroixerin Z 7] RERY 2R 4%
Fig. 6 Possible fragmentation pathways of 11,1383-dihydroixerin

7 in negative ion mode
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3.5 KNRBMULEGWMEHEE EHiRFrhiE
8 FIORIN R, (B 23 WEEREMAE
Y AR E N 9.91 min, #E FT & T 0 m/z
177.019 3[ M-H] ™, “ 310 m/z 132. 849 1
[M-H-CO,] .148.947 4[ M-H-CO] .159.048 6
[M-H-H,0]  MR4ESCHkRE" "™ R R L R,
5 38 .46 .49 77 88 124 B KRR REIUEW),
WAL G W5y T EE R RR, & A WA, 5 &

7 E TR SERARNER A AT REN R iR

AR H Y B R A B (Gle, 162) HIHE A
P A (31) SRR A e v 85 -, filan, 4k
EY 77 BB IE] N 26. 16 min, 5> T BT H m/z
417.154 8[M-H]™, "R B TR m/z 402. 199 8
[M-H-CH, ] ,371.218 5[ M-~H-CH,-0CH, ],
180.924 4 M-H-C, H,,0, ] .165.990 O[ M-H -
C, H,,0,—CH, ]~ {5 B 5 SOk 7 — 20, e
(+)-THEIEE, LAY 46 NTRERIZHFIBIRILIE 7,

Fig.7 Possible fragmentation pathways of sonchifolignan A in negative ion mode

3.6 HMKRMAAWNEERE Wik AE
7 FHABSE RS IR R R R ILAS R
FHENERE 5T, EY 1~3 R IR A
a3 WO A R BRI E R, 5 R E o 2R
FRABFEBRIEFEM - EWE R &+, Bl k&
1 095 B i 18] 0. 88 min, #EF T8 T K m/z
173.104 OL M-H] ™, — 2 BTN m/z 155.909 0
[M-H-NH, ]~ .126. 838 9[ M—H-HCOOH |~ , 45 3¢
BRARGE " WA RS R . BREFERR S 1) 4o,
WA Y 5 E R PR R €O, CO, H,0 =4
TR B, Bln A4S 18 BB I 1E] 24 6. 77 min,
S FE TN m/z 137.024 [ M-H |, “HEHE
F R m/z92.892 1[ M-H-CO, ] .74.909 7[ M—H-
CO,-H,0 ], &5 B Eb e B i SR LR
3.7 WEETFEM R AR T
2R AR B 5 E 119,110,126 sy, B2
FERZAF S RS A HLER 2 s 2R IR TN AR AR
IFe WRETEAE 3 A AT B 110 S, 25t
%5 H Y sonchifoliasolide L[R]3 S04 1, 46 %58
SR R A MR R RAER M AR Y
sonchifoliasolide C [F)2yrSAA 4 S84k 22 %050 M
ZERAL A Ay . T AR R R AS I 2] ixerin
71 sonchifoliasolide O A R #L 2K -7-0-B-D-#j % bl IR
AR 12 Ry,
440

AR 53 M S5 A7) 25 AU, i T AR P A 2 il
RS AL~ i & A B g, JEHAE & ) ixerin 72
3-hydroxydehydroleucodin M i B} {755 T A A7
TR 2R AL AT LR AN 2 RS S AT
MR, R iR =5 R B SRR
AP P B e T ARUX L DILTET 8

K8 LAy 43/44 73 .96 1e7 B 1250 ML AL H Y TR
e
Fig. 8 Peak areas of compounds 43/44, 73, and 96 in stem

leaf, root and flower of Ixeris sonchifolia
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FEHK ., IR Z A WAE B, 5550 1
FRE AL B Ty 1 B (6 A3 B A AR 3 iR AT T A,
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