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Rapid analysis on chemical constituents from roots of Gentiana crasicaulis
by ultra-high performance liquid chromatography coupled with hybrid
quadrupole-orbitrap mass spectrometry
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Abstract: Objective An ultra-high performance liquid chromatography coupled with hybrid quadrupole-orbitrap mass spectrometry
(UPLC- hybrid quadrupole-orbitrap MS) method was developed to rapidly analyze and identify the chemical constituents from the
roots of Gentiana crasicaulis. Methods The 100% methanol extract was separated on an ACQUITY UPLC BEH Cis column (100
mm X, 2.1 mm, 1.7 pm), and eluted with a gradient of methanol-water containing 0.1% formic acid. Constituents in the roots of G.
crasicaulis were identified by HRMS in the positive and negative ion modes using both full scan and two-stage threshold-triggered
mass modes. Results A total of 34 compounds, including 13 iridoids, 5 flavonoids, 5 esters, 3 triterpenoids, 2 organic acids, 1
phenylpropanoid, and 5 others compounds were identified. Among them, 12 compounds were unambiguously identified by
comparing with reference standards. Fifteen compositions wre reported for the first time in the roots of G. crasicaulis.
Conclusion Chemical constituents in the roots of G. crasicaulis were identified fast with UPLC-Q-Exactive hybrid
quadrupole-orbitrap mass spectrometer technology to provide the scientific basis for the study on the material basis of the
separation and crassicaulis chemical constitents.
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Fig. 1 Negative (A) and positive (B) UPLC-Q-Exactive MS base peak ion flow chart roots of G. crasicaulis
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Table 1 Characterization of chemical constituents in roots of G. crasicaulis by UPLC- hybrid quadrupole-orbitrap MS

L BT fr/min HE T i i Wz N

5w TR mm SWE mwE D (X109 —BRIT (i e

1* - 089 089 3421160 342.1156 CipH»On  1.812 179.0551,161.044 4, 149.044 1,131.0338,
119.033 2, 113.022 3, 71.012 4

2 - 089 388.1226 388.1360 Ci7H24010 —0.398 341.1096,179.0559, 161.0442,119.033 3,  swertiajaposide A4
89.022 1,59.012 6

3% — 128 130 192.0261 192.0265 CeHsO7 0.201 173.008 3, 154.9977,147.028 2, 129.018 1,  FT# &
87.0073,67.0172,59.0123

4 - 371 170.0939 170.0935 CoHis0s  0.089 151.0749,123.080 8, 95.048 0, 81.033 1,  isoboonein*!
57.032 1

5" - 776 175 406.1471 4063814 Ci7HxOu  1.139 1953250, 179.055 1, 119.033 8, 113.0223,  LLiAGH FHfigLe
89.022 1,71.012 4,59.012 7

6" - 980 980 376.1365 376.1360 CiH2O1n  1.097 213.076 4, 169.086 0, 161.044 3, 151.075 6, EkHFmalcl

133.064 7, 89.022 2, 59.012 6
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L BT fr/min R E T2 R

Yk B wEm S mRE D (X109 —BRNT () s

7+ 986 398.118 5 398.1573 CioHasO9 —1.619 381.112 5, 277.360 9, 237.073 4, 203.052 4, KM 4
179.016 5, 149.943 0, 59.142 7

8 - 1046 406.1474 406.1466 CiHaeOn  1.242 343.832 3, 195325 0, 179.055 1, 161.044 1, BifH0)
149.044 3, 89.022 1,59.012 7

9% - 10.82 538.1903 538.1892 CxpHaO1s 2213 375.131 3, 357.119 9, 213.076 1, 169.086 1, loganic acid  11-O-p-
113.023 3,101.022 7, 59.012 5 glucopyranosyl ester!

10 + 1231 192.0422 192.0411 CiHsOs  2.703 178.077 0, 175.038 6, 165.054 9, 161.059 4, Kz £ 012
151.038 7, 133.064 7, 91.054 1

11* - 1232 390.1142 390.1156 CiH2On  1.442  345.118 3, 283.259 5, 209.044 2, 183.065 2, secologanoside!
165.054 0, 121.064 5,59.012 7

¢ - 1232 346.126 1 346.1253 CisH»0o 1221 311473 2, 195.801 9, 165.054 1, 121.064 6, swertiajaposide B
113.022 0, 89.023 7, 59.012 5

13— 1293 1297 3741210 3741205 CigH2010 1397 194.299 5, 165.054 4, 149.059 4, 141.018 6, Ji F &5 (13
119.033 3, 113.023 9, 59.012 6

14 + 1295 176.0476 176.0460 CioHsOs  —0.131 147.043 3, 131.049 4, 121.064 0, 119.049 0, £ (4446 N 14101
103.054 2,91.054 5,79.054 0

15 - 1352 518.1635 518.1631 CxpHiOw  0.068 221.066 9, 193.049 3, 179.055 1, 161.044 9, 6'-O-B-D-i % fli 2
131.033 3, 119.033 3, 89.022 0 SRR

168 - 1454 520.1793 520.178 6 CxnH»nOw  1.718 365810 5, 221.066 1, 179.054 6, 151.075 39, &4 #44

113.022 7, 89.022 5,59.012 7
17 + 1518 1519 194.0575 194.0576 CioHioOs —0.255 177.054 7, 149.069 5, 131.049 5, 121.064 3, Fi[FHfg*12)
93.0700,79.054 9, 71.013 4

18— 1520 1520 356.1111 356.1108 CigHoO9  1.371 177.054 9, 149.059 5, 145.064 1, 121.064 6, JE/HFF1213]
113.023 3, 93.033 3, 89.022 3

199 - 1588 4921645 492.1621 CasHasOn  2.285 455.171 8, 221.066 0, 179.055 2, 161.044 6, K1 AM
131.033 1, 119.033 5, 59.012 7

204 - 1658 404.1323 404.1311 Ci7H2On  1.392 339.003 8, 195.065 9, 125.023 5, 119.033 2, gentiascabraside AL
101.022 7, 81.033 7, 59.012 4

21— 1659 1654 3581269 358.1253 CigH220o  0.011 282.830 2, 197.080 2, 179.070 4, 167.070 9, J F 34712
151.075 3, 127.038 2, 105.070 7

2 - 1859 594.158  594.1572 CxHiO1s  0.724 557.132 1, 473.109 0, 431.097 2, 341.066 9, EHFH
311.056 5,282.053 8, 117.032 1

23* = 2595 2590 432.1054 432.105 CuHxOio 1.387 341.067 5, 311.056 0, 283.061 9, 269.045 6, T4t | # £
239.071 4, 163.039 5, 117.033 1

24 - 2730 5201951 520.193 1 CaHaOn  1.842 357.134 2, 342.111 2, 257.391 7, 151.038 1, 6'-O-B-D-i % fii
113.023 6, 85.0273,71.012 3 B3

25° = 2778 2778 448.1005 448.1001 CaHaOn  1.382 285.070 4, 257.046 1, 241.051 9, 193.013 3, S 2f B4
177.018 7, 151.002 0, 133.028 1

26 + 2853 2340884 234.0886 CisHwOs —0.365 217.085 7, 189.090 4, 174.067 3, 159.080 4, 2-methoxyanofinic
145.064 3, 129.069 2, 91.054 9 acidl!?

27 - 2855 558.1953 558.194 1 CasHsOws  1.388 233.081 3, 189.081 5, 161.096 8, 119.033 4, KM D
101.022 4, 89.0227,59.012 7

28— 31.85 31.83 302.0439 302.042 CisHioO7 2431 151.002 1, 193.013 3, 176.953 6, 149.023 5, #fif fz &1
92.043 0, 80.023 8

20— 3402 34.02 286.0474 286.0479 CisHioOs  1.196 257.045 5, 229.050 8, 169.014 3, 159.007 4, il Z=fpl12
151.002 1, 108.020 7, 83.012 3

30 - 3525 532.156 1 5321573 CaHasOr2 —0.773  460.345 2, 315.073 2, 297.057 6, 189.090 6, gentimacroside!!”!
153.018 1, 109.028 8, 85.156 9

31 + 4019 3352223 3352219 CoH3i0s —0201 244974 1, 184.073 0, 173.059 8, 143.010 0, A4

124.999 2, 104.107 0, 71.073 9
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g BT __wmin___ HOHFRE . WE — R (i) e
B R WIS Sl EwE (X107

32+ 4175 3362306 3362291 CaoHnOs —0.036 294.184 3, 262.078 6, 184.073 7, 143.010 7, F 0
124.999 4, 104.107 2, 71.073 4

33— 46.88 4713489 4713473 CaoHasOs  1.504 471.348 9, 439.761 9, 393.787 8, 242.494 8, BP R
125.7879, 101.986 6, 79.846 0

34 + 5065 412.368 1 4123697 CaHssO  —1.603 395367 8, 339.170 3, 255.211 5, 213.164 4, g
173.1320,159.116 8, 81.070 8

35 - 50.81 4553531 4563590 CsoHssO3  1.638 455353 1, 140.958 8, 97.887 5, 92.050 6, RE SRR
81.064 2

36" - 5121 4553535 4563590 CioHssOs  1.578 455353 5,173.987 8, 152.259 8, 92.044 0 FEER IR

"X A LA IA ;RN ZEZR T R E

*Identified by comparing with the reference standards; * compositions reported for the first time from roots of G. crasicaulis
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