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Identification of Chemical Constituents
of Euonymus alatus by UPLC-LTQ-Orbitrap-MS

JI Rui-fang, QUAN Qing-hua, GUO Xiao-yu, ZHANG Jia-mei, WANG Zheng-lin,
SONG Yong-li, TIAN Jing-yun, SUN Qian-gian, TAN Peng, HAN Jing, LIU Yong-gang
(Beijing University of Chinese Medicine, Beijing 100102, China)

Abstract: Liquid chromatography-mass spectrometry has many advantages, such as high
separating efficiency, good sensitivity and strong specifity, which is widely used for rap-
id separation and identification of chemical components in traditional Chinese medicines.
Euonymus alatus is a Chinese medicinal herb, which has been used for thousands of
years in China and the medicinal part is the branch wings of Fuonymus. It is often used
to treat diabetes, and it is commonly used as a traditional Chinese medicine for the treat-

ment of malaria, gynecological diseases in recent years. As a traditional Chinese medi-
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cine for the treatment of diabetes, the active ingredients of Euonymus alatus are not
clear. The chemical composition of Euonymus alatus can be obtained by extraction and
separation, but this method has some limitations, such as trace chemical components are
not easy to obtain, the time required is longer, the consumption of raw materials is
more, etc. A method for combining UPLC-LTQ-Orbitrap-MS with known chemical
composition databases of Euonymus alatus and summarizing the mass spectrometry
cleavage rules of various compounds was established to identify multiple chemical com-
ponents in Euonymus alatus. Firstly, according to the literature, a database of known
compounds of Euonymus alatus was established, including names of compounds, rela-
tive molecular masses, fragment ions, molecular formulas, etc. Then. the law of mass
spectrometry cleavage of different types of compounds was summarized, including
flavonoids, phenolic acids, triterpenes, aliphatics, etc. Finally, the accuracy of the
relative molecular mass, fragment ions, retention behaviors were compared with the
database and the law of cracking was analyzed, so as to the structure of the compound
was determined. A total of 65 components were identified, including 36 flavonoids,
4 phenolic acids, 7 triterpenes, 12 aliphatics, and 6 other components. 29 compounds
were found for the first time in Euonymus alatus. This method is rapid and comprehen-
sive for analysis of the chemical constituents of complicated herbal extracts.

Key words: Euonymus alatus; UPLC-LTQ-Orbitrap-MS; flavonoids; chemical compo-

nent; fragmentation pathway
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Total ion chromatogram of Euonymus alatus
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% 1 UPLC-LTQ-Orbitrap-MS H# REE RSP HEBRINYPHNEEZELERS
Table 1

from Euonymus alatus identified by UPLC-LTQ-Orbitrap-MS

Major chemical compounds in the methanol extract

wE e T8 T ﬁé?)#%’? ¥ s
o, e/ min Molecular Fragment ions Molecular Resulis
ions (m/z) (m/2) formulas
1 1.26 503. 16 431. 11[M—H—C, 0], Ca3 Hao Or5 S IR 2 25 R IS
341. 14[M—H—Cs Hs O5 ]~
2 1.31 341. 03 179. 02l M—H—CsH10 05 |~ Ci2Hz2 012 HEpELZ)
3 1. 68 169. 01 125. 01[M—H—CO, | CrH 05 WA
4 3.83 577.12 559. 15{M—H—H, 0]~ Cy0 Has Oz FREHREB
5% 6.17 137.02 108. 94[M—H—CO]~ C;Hg 05 JELZ D12
6 6.19 179. 00 135. 01[M—H—CO, ] CyHs Oy W e 12
7 6. 20 137.02 92.86[M—H—CO, ]~ CrHs O3 X 2 R H R
8 6.55 167. 03 151. 86(M—H—CH; ], CyH Oy Frigpl
122. T4ALM—H—CO, ]~
9 7.13 289. 07 245.10[M—H—CO, ] Cy5 Hiyy Og LA #E
10+ 7.14 561. 14 543. 20lM—H—H, 0]~ Cy0Hos 01y FREHR BATEY
11 8. 06 192. 99 148. 95[M—H—CO, |~ CioHi Oy Jo] 2 iz 12
12 8.43 192. 99 133. 92[M—H—CO, —CH, ] CioHi10 0, Wh e 2 P
13+ 9. 24 289. 07 245. 08[M—H—CO, ]~ Ci5 Hi4 Og FILEE
14 10. 79 609. 41 301. 38{ M—H—C3 Hy0 Oy ]~ Ca7 Hz0 O15 L]
273. 12 M—H—C2 Hy Oy —COJ~
15" 11.13 609. 14 463. 09[M—H—CsH,,0,] Cos H3y O 1t iz -3-O-p-D-#i # 1
301. 23[M—H—CsH, O, —Cs H O5 ]~ (1,2)-a-L-R 2L
16 11.15 609.14  301.00LM—H—CsH;;0, —CsH;; 051~ Cps Hyi Ons B Bz 1
17 11. 68 579.13 433. 10[M—H—CH,004 ]~ Cy Ha2 Oy it Bz
18 12. 34 575.12 557. 45{M—H—H.0] , C30 H24 O12 SARLEENE A
449.12[M—H—CsHs 05 ]~
19 12. 66 595.13 301. 07[M—H—CsH;oH; —CsHgH, ]~ Cu5 HaOy5 Wik Bz 2532 FLWE- AR LY
20 12.72 593.13 285[M—H—C1s Hy Oy ] Ca7 HyoOy5 111 2% By -3-O-p-D-25 75 B 17
21 13.16 593. 13 447. 20lM—H—Cs H,,0, ], Cor Hi30 O3 11 28 By -3-O-p- D-74 7 i ik
285. 13[M—H—Cs H10 O, —Cs H1005 1~ (1,2)-a-L- 25
22% 13.57 593.13 447. 21[IM—H—CyH; 0, ], Cy0 Has Oy FRERT
285. 11[M—H—Co H5 0, — Cs H1p 05 ]
23 13. 66 623. 16 477.18[M—H—CsHy,, O, ]~ Cas Hiz O S REE-3-0OpD-H%
315. 09[M—H—Cs Hy0 O, —Cs H10 05 ]~ (1,2)-a-L- 211
24 13.92 463. 09 301. 08[M—H—CsH005 ]~ C21 Hyo Oy 1t J Z-3-O-p-D-H % Wi 17
25" 14. 31 623. 16 315. 08[M—H—C12 Hy O ] Cog Hi2 O15 2R E-3-O-3-D- 2 F
26 14. 25 463. 09 301. 00LM—H—CsH005 ]~ Ci5 Ho O; 4 2 R AF
27" 14. 65 463. 09 300. 04fM—H—CsHy; 05 ], Ca1 Hyo O12 St R e
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28 15.38 577.12 431.18(M—H—C;H,,0, ], Ca7 HzoOny T 353
285. 06 M—H—2CsH,,0, ]~
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