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RRLC-TOF/MS in rapid identification of 43 chemical constituents of epimedium
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[Abstract] Objective To use rapid-resolution liquid chromatography-time of flight mass spectrometry (RRLC-TOF/MS)

for analyzing the chemical constituents of epimedium. Methods The separation was performed on a SHISEIDO MG Cys reverse
phase column (3.0 mmX100 mm, 3 pm). The mobile phase consisted of water containing 0. 1% formic acid; acetonitrile was
used as gradient elute. The gradient of A phase was as following: 5%-19% (0-3 min), 19%-32% (3-13 min), 32%-52% (13-25
min), and 52%-70% (25-30 min). The flow rate was 0. 6 ml/min, post-column split ratio was 3 : 1, and the temperature of
column was 25°C. Time-of-flight mass spectrometer (TOF/MS) and electrospray ion source (ESI) was applied for qualitative

A total of 43 chemical constituents were

A rapid and efficient RRLC-TOF/MS approach for

analysis under the positive ion mode, and mass scan range was m/z 100-1 000. Results
identifled from epimedium by RRLC-TOF/MS in one run. Conclusion

identifying the chemical constituents of epimedium has been successfully established, which paves a way for quality control and

further in vivo studies of epimedium.
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Tab 1 Qualiative analysis of 43 chemical constituents in epimedium extracts
No. R. T Identification Formula M-+X - m/z - Error
¢/min Theoretical Experimental
1 6.15 Icariside E6 Cz6 H36 012 M+ Na 563. 210 4 563.209 1 —2.39
2 6.71 3-Hexenyl glucoside Ci2H22 06 M-+ Na 285.131 4 285.130 6 —2.83
3 6. 84 Isomyricitrin Co1 H20013 M-+H 481.098 2 481. 097 6 —1.28
M+ Na 503. 080 2 503.079 3 —1.71
4 7.56 Baohuosu Co2H22 07 M+H 399. 144 4 399.143 7 —1.70
5 7.72 Dilignol Ca0Hz6 Oz M+ Na 401.157 6 401.157 0 —1.55
6 7.92 Quercetin Cis Hi0O7 M-+ H 303.050 5 303. 050 2 —0.92
7 8.01 Hyperoside C21H20 012 M+H 465.103 3 465.103 4 0.21
M-+ Na 487,085 2 487.085 5 0.52
8 8. 60 Icariside E7 C2s H36 On3 M-+ Na 603.205 4 603. 2051 —0.43
9 8. 82 Blumenol C glucoside CioH32 07 M-+ Na 395.204 6 395.203 6 —2.46
10 9.17 Hexandraside E C32H33015 M+H 679.223 8 679.224 3 0.72
M-+ Na 701. 205 8 701.204 7 —1.50
11 9.43 Ttrifolin Ca1 H20On M+H 449,108 4 449.109 1 1.59
M+ Na 471.090 3 471.090 5 0. 36
12 9.56 Ikarisoside B Cs2HsO15 M+H 679.223 8 679.223 0 —1.19
M-+ Na 701.205 8 701.205 5 —0.36
13 9.83 Diphylloside B Css His Oz0 M+H 825.281 7 825.281 1 —0.75
M+ Na 847.263 7 847.263 1 —0.66
14 10. 36 Diphylloside A Cs3s HisOqy M+H 809. 286 8 809.288 1 1. 60
M-+ Na 831.268 7 831.267 2 —1.86
15 10.52 Quercitrin Ca1 H20O11 M-+H 449,108 4 449,109 5 2.48
M+ Na 471.090 3 471.091 3 2.06
16 10. 65 Epimedoside A Cs2HsgO15 M+H 663.228 9 663.227 3 —2.41
M-+ Na 685.210 8 685.208 9 —2.83
17 11.13 Kaempferin(-3-O-a- Cz1 Hz0 010 M+H 433.113 5 433.112 4 —2.47
rhamnoside) M+ Na 455.095 4 455.095 3 —0.26
18 12.07 Anhydroicaritin-3, 7-di-O- Cs3Hy0O15 M+H 693.239 5 693.237 7 —2.54
glucoside M-+ Na 715.221 4 715.219 6 —2.52
19 12. 60 Hexandraside F C39 H50 O30 M-+H 839.297 4 839.298 5 1. 35
M+ Na 861.279 3 861.278 3 —1.18
20 12.98 Epimedin A Cs0 Hs0O20 M+H 839.297 4 839.298 0 0.75
M-+ Na 861.279 3 861.279 8 0.57
21 13.32 Epimedin B Ci3s HysO1g M+H 809. 286 8 809. 286 7 —0.13
M+ Na 831.268 7 831.268 3 —0.54
22 13.62 Epimedin C Cs0 Hs0 019 M+H 823.302 5 823.302 9 0. 54
M-+ Na 845.284 4 845.285 3 1.07
23 13. 84 Baohuoside V[ Cs9 Hs50On9 M+H 823.302 5 823.301 7 —0.92
M+ Na 845,284 4 845.283 0 —1.65
24 14.12 Icariin Cs33 HioO15 M+H 677.244 5 677.245 8 1. 85
M-+ Na 699. 226 5 699. 226 0 —0.70
25 15.01 Anhydroicaritin-3-O-rhamnoside(1-2)- C39 HisO19 M-+H 821.286 8 821.286 6 —0.25
furan acid-7-O-glucoside M+ Na 843.268 7 843.268 0 —0.89
26 15.13 Demethylicaritin-3-O-(6"-O-acetyl)- Ci2H5209, M-+H 909. 302 8 909. 302 1 —0.82
glucosyl-(1-3)-O-(4"-O-acetyl)- M+ Na 931.284 8 931.282 4 —2.57
rhamnoside-7-O-glucoside
27 15.43 Icaritin-3-O-q-rhamnoside Co7 H32 014 M-+ H 533.202 3 533.202 5 0. 40
M+ Na 555.184 2 555.184 7 0. 84
28 15. 83 Icariside [ C27Hs0 Oy M+H 531.186 6 531.187 2 1.06
M-+ Na 553.168 6 553.167 0 —2.86
29 16.78 Apigenin CisHi0Os M-+H 271.060 6 271.059 9 —2.76
30 16. 99 Tricin Ci7H1, O M+H 331.081 8 331.081 7 —0.24

(8T &)
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(= EF)
No. Sl Identification Formula M+X e : Error
/ Theoretical Experimental
31 17.17 Kaempferol Ci15s H10 O M-+H 287.055 6 287.055 7 0.35
32 17.62 Epimedoside C Cz6 Hos O11 M+H 517.171 0 517.170 5 —0.94
M-+ Na 539.152 9 539.153 1 0.31
33 18.23 Ticariside F C31H36 014 M-+H 633.218 3 633.216 9 —2.26
M-+ Na 655.200 3 655.198 6 —2.56
34 18.61 5,57-Dimethoxy dilignol Ca22 H30Og M+ H 311.237 5 311.238 0 1. 64
35 19.33 Baohuoside [| Ca6 H2s O10 M+H 501.176 1 501.175 4 —1.34
M-+ Na 523.158 0 523.157 9 —0.22
36 20. 40 Baohuoside V[ Cs3Hy0Os5 M+H 677.244 5 677.242 9 —2.43
M+ Na 699. 226 5 699. 225 4 —1.56
37 21. 34 2"-O-Rhamnosylikarisoside A Cs2 Hss 014 M-+H 647.234 0 647.233 1 —1.36
M-+ Na 669.215 9 669.215 0 —1.38
38 21. 83 2"-O-Rhamnosylikariside [[ C33Hy0014 M+H 661.249 6 661.248 6 —1.56
M+ Na 683.231 6 683.230 9 —0.99
39 22.59 Sagittatoside C Cs5 Hy2 O16 M-+H 719.255 1 719.253 7 —1.96
M-+ Na 741.237 1 741.235 8 —1.69
40 23.10 Icariside [I Ca7 H30010 M-+H 515.191 7 515.191 8 0.15
M-+ Na 537.173 7 537.173 2 —0.87
41 25.65 Desmethylanhydroicaritin Cz0HisOs M-+H 355.118 2 355.118 4 0.67
M+ Na 377.100 1 377.100 4 0.78
42 28. 20 Anhydroicaritin Ca1 H20Os M+ H 369.133 8 369.133 7 —0.31
M+ Na 391.115 8 391.116 5 1. 90
43 29. 60 Linoleic acid CisH32 02 M-+H 281.248 1 281.248 0 —0.20
M+ Na 303.230 0 303.229 8 —0.66

Error: (experimental molecular mass— theoretical molecular mass) /theoretical molecular mass < 105
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