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Rapid establishment of Q-Marker database for Qingreling Granules with UPLC
coupled with hybrid quadrupole-orbitrap mass spectrometry
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Abstract: Objective To establish the Q-Marker database for Chinese medicine Qingreling Granules (QG) based on the concept of
Q-Marker by the method of ultra high performance liquid chromatography coupled with hybrid quadrupole-orbitrap mass spectrometry
(UPLC-quadrupole-orbitrap MS) to recognize and identify the chemical constituents, and study the quality of QG. Methods The 50%
methanol extract was separated on an Acquity UPLC BEH C,g column (100 mm x 2.1 mm, 1.7 pm), and eluted with a gradient of
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methanol-water containing 0.1% formic acid. Constituents of QG were identified by HRMS in the negative ion mode using both full
scan and two-stage threshold-triggered mass modes. Eleven Q-Marker were docked by Autodock vina 1.1.2 software, using HsN;
avian influenza virus as the Neuraminidase receptor, and the active site of target protein were determined by the Auto Dock 1.5.6
program. Results A total of 39 compounds were identified, including 25 flavonoids, 6 phenylethanoid glycosides, 4 organic acids, 2
triterpenoids, and 2 lignan ingredients. Totally 15 components were specific and 32 chemical compositions were reported for the first
time in QG by the method of UPLC-quadrupole-orbitrap MS. Baicalin, wogonoside, forsythoside A, liquiritin, forsythoside E,
forsythoside B, isoliquiritin, baicalein, phillyrin, wogonin, and liquirtigenin could be used to establish the Q-Marker database.
Conclusion To establish Q-Marker database for Chinese medicine QG and identify the compounds in QG by the method of
UPLC-quadrupole-orbitrap MS.
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Fig. 1 Total ion chromatogram of QG (negative ion mode, peak numbers were same as compound numbers in Table 1)
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Table 1 Characterization of chemical constituents in QG by UHPLC-quadrupole-orbitrap MS
g M MR MURTRE ‘ mE B
7] /min (X107°)  Hpf  Sbefd —ZUmig T
1 1883 CyHypO, 1440 417.11800 417.119 35 447.093 57 255.065 03, 135.007 48, 119.048 07, H #Hif5!!
91.017 56
2 3117 CyHy0o 1.441 417.118 00 417.780 06 417.780 06 255.066 33 S A
3 2855 CisHj,04 1.176  255.065 18 255.066 35 255.066 35 135.044 04, 119.049 05 R
4 4217 CisH,,0, 1175 255.065 18 255.066 47 255.066 47 135.044 04 FHHR
5 4575 CpHepOpe 1.197  821.39541 821.397 77 821.397 77 644.335 21, 351.217 80 18B-H LR
6 4623 CpHgO6 1.187 821.39541 821.397 83 821.397 83 645.350 77, 351.087 86 180~ H H
7 4657 CyHig0s 1.395 365.101 96 365.110 34 365.110 34 306.215 88, 295.191 74 H
8 2261 CyHyOpp 1.087 431.09727 431.097 27 431.097 27 341.066 93, 311.035 68, 299.019 68, *L¥lTF
283.061 34, 117.927 45
9 4542 CyHy,0s 1.405 367.117 60 367.120 00 367.120 00 353.107 03, 309.207 52, 227.045 78 HHFEE K
10 3924 CyHiOp 1.012 445.076 53 445.077 42 445.077 42 269.045 47, 102.841 04, 100.180 03, HEAF
71.820 03, 59.160 03, 51.310 03
11 4121 CypHyOp 1472 459.092 18 459.093 51 459.093 51 283.061 28, 268.037 90, 175.023 88 M 3 5 1F
12 42.61 C;sHyiOs 1.330 269.092 18 269.093 87 269.093 87 251.092 93, 241.050 72, 197.117 52 A2
13 4394 C,H;,0s  1.450 283.060 09 283.061 34 283.061 34 268.038 09, 239.128 62 G RS S
14 40.69 CypHyOp 1.412 459.092 18 459.093 66 459.093 66 283.061 40, 269.237 24, 175.023 94 T JZ4E%HE A-7-O-p-
D-Fi % BRI R TT
15 4298 C;gH,gO; 1.721 343.08122 343.08276 343.082 76 324.507 17,299.308 99, 136.394 36, 5,2- " J%3-6,7,8-
123.565 03, 94.100 59 = FAE S
16 3355 C;sH;Os 1.196 285.030 00 285.040 56 285.040 56 267.030 03, 243.123 69 1L 45
17 4434 C;sHyi Oy 1.215 253.049 53 253.050 75 253.050 75 208.691 68, 118.027 53 SY75ES
18  43.61 CoH;gOg 1.286 373.09179 373.093 20 373.093 20 358.070 37, 243.046 45 HAF R
19 3293 CyHyOp 1.283 533.21730 533.209 35 579.208 50 371.149 99 42T
20 3794 CyHyOp 1763 533.21730 533.209 98 579.208 98 533.203 86, 369.061 61 U RER
21 19.17 Cy;sH;0Og 1346  285.039 36 285.040 65 285.040 65 241.071 69, 218.030 61, 133.910 03, AR & 2
65.569 62
22 32,04 CyHyOp 1442 447.092 18 447.093 60 447.093 60 299.149 51 KR EAF
23 30.58 CyHyOyp 1252 447.092 18 447.093 48 447.093 48 299.030 88, 271.061 37, 155.050 02, i1
151.038 91
24 3120 CyHyOp 1412 447.092 18 447.093 51 447.093 51 341.034 30, 269.045 81,229.050 02 i &%
25 2194 CxHyOps 1.839  609.183 23 609.183 04 609.183 04 300.144 96, 287.056 27 R B 1
26 1690 CyHyOps 1.953  609.183 23 609.087 95 609.087 95 343.127 780, 325.083 7, 302.124 60 5 Kz 1F
27 853 CiyHy0; 1301 299.11250 299.113 83 299.113 83 345.119 29, 299.113 83, 119.033 79 EMI1F
28 2423 CpHi0ps 1313 623.197 04 623.198 67 623.198 67 477.140 01, 161.023 36 HEABETT A
29 1846 CyH;0;s 1.503 623.197 04 623.198 30 623.198 30 161.023 48 ERNE T H
30 2580 CypHiOps 1.193  623.197 04 623.198 30 623.198 30 161.023 32 U IERER
31 10.05 CyHs0p, —0.403  463.181 00 463.180 60 463.180 60 317.122 80, 155.070 22 HERANRTY E
32 2517 CyHuOp 1342 75523930 755.24139 755.241 39 623.198 73, 161.023 30 HRNETT B
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H U I iz FHXS 4> T it mlz W e e
il/min (X10%) i SckRE SR g Ry
33 2380 C,Hy06 1321 609.14501 609.147 09 609.147 09 300.027 89, 270.330 57, 252.754 36, 751
243.077 39
34 17.64 C,Hy0,, 1.768 463.087 10 463.088 87 463.088 87 301.129 55,271.061 46, 254.050 77 <=2kt
35 165 CHO, —0.095 117.01823 117.01814 117.018 14 99.082 34 T
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39 12,69 C;sH,O;  1.301  301.04760 301.03000 301.03000 255.123 96,274.072 81, 151.002 55, il fz %

106.440 02, 64.856 55
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Fig. 2 Predicted binding mode of compounds 11, 28, and 1 with neuraminidase
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